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Preface X U ¥IZ

As a professional manufacturer in the field of optical glasses, Hubei New Huaguang Information Materials
Co., Ltd. (NHG) actively advocates and promotes green production relying on the management philosophy
of “Simple, Pragmatic, Happy”, and provides optical materials, optical elements, optical lens and other
products as well as technical services of high quality for customers. NHG is able to design, develop and
manufacture new types of optical glass materials according to customers’ special requirements. NHG
currently provides the performance data of more than 180 kinds of optical glass. Comparing to the 2502
version, the handbook adds one new products.

WAL HELE EMEERATNISL ST 7 AFFEA—H & LT, “ffif, FE, RROEFHIEET, Oz 2k
TR L, BMBAICHEE L TOET, BRRICEERLOCEME L By — e 22 ZTRE L TR 4, FhlR
THEEIH LE LT, FADEAM B O T A 0 BAZE L EIRAEE LI o TR, HAT, 180 L Lot
FHTADMRET — 5 25 2 LN TE D, 2502 RO I & v ZIZHAT, L FEOF RS BEMSET,
The current handbook is the latest edition, replacing all previous editions. The latest data files are available

on our website: www.hbnhg.com.
RKAZa ZI3EFR T IHRTOT =X 340 = 7H A4 REY Xy ra— RT3 2 &0 T& £ J (www.hbnhg.com),
ZTHIRALIEEW,

If what you need is not included in this handbook, please contact with the salesman. We will, as always,

provide excellent services for you.
AJ Za ZITRH SN TORWIEE 2 ZHEOHEITIT, BEEERMI~ZHWEbEEE N, Zhnb, Bt
o bolY) TEMEOR L VW — 2 TR LET,

Hubei New Huaguang Information Materials Co., Ltd.
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Product recommendations

B LR

X KA. »EOABIE
Low dispersion, abnormal dispersion glass {&538(. BHESEY 5 X

H-FK &% H-FK series H-FK ¥ Y —X

ZRITEBA AR R IR R BHREOR, IS RA B RN B0 i, 6 RGN
TP REA RO IR BEERS « R 206 HELIRER, WA TRERE, LIRS/
DIEZS Lo

The H-FK series glass has very low dn/dt coefficient, large dispersion coefficient and relatively high special
relative partial dispersion. In optical design system, the H-FK series glass can be used to effectively solve the
temperature shift and eliminate secondary spectrum. The H-FK series glass can be used for precision mould
pressing to realize the miniaturization and lightweight of optical system due to the low softening points.

COMBEDOH Z A b > EMROBITREERE. DBUEREEAKE < b o &R ORI 2 Mx 57
HMEAL. BFARFRTCBOTERERY 7 2R HIRL . ZIRAXRZ b EBRET 22 EH
TE, WHBEEAMEL . BE 7L ZACHOWBR I ENTE. ¥V AT AO/NL e L EB
%O

PEHE Properties H-FK61 | H-FK69 | H-FK76 | H-FK90 | H-FK95
ng 1.49700 | 1.59282 | 1.55032 | 1.45860 | 1.43700
Vg 81.61 68.63 75.50 90.19 95.10

*H Xﬁ*ﬁ%ﬁ%?ﬂ%ﬁ%i& dn/dtrel.
Temperature coefficient
of refractive index
(d £k, 20-40°C, X109/°C)
FERSFB > (LB Pyr
Relative partial dispersion
FHOH APyr
Abnormal dispersion

FAZIRE Tg

-6.0 -5.6 -5.8 -6.5 -6.4

0.5386 0.5441 0.5392 0.5388 0.5332

0.0305 0.0145 0.0210 0.0450 0.0475

Transformation temperature (C) 464 >84 >33 442 409
vH pEF
HIERL Ts 489 608 576 467 443
Sag temperature ("C)
EE op
Density (g/em?) 3.67 4.07 4.13 3.64 3.56
i 14 CR ) ) ) ’ ’
Climatic resistance
7K Dw
Water resistance I I I 2 2
MR 1% Da
Acid resistance 3 3 2 3 3
i Bt Rou(S)
Alkali resistance 2 2 2 4 4
M ekt RP(S)
Phosphate resistance 2 2 2 2 3
460nm 0.998 0.998 0.998 0.998 0.997
PIE I %
(T 10mm) 400nm 0.998 0.994 0.998 0.998 0.997

Internal Transmittance
360nm 0.975 0.909 0.978 0.996 0.988




H-PK #%| H-PK series H-PK ¥ Y —X

ZIRBIEEA T AR AR E BRI BICR BORURF IR IO AR X B (8, 5 KO0 B e & i A RT
LAUBBREG G EMOZE, FNEZKRBUN. TR .

The H-PK series glass has the negative dn/dt coefficient, large dispersion coefficient and special relative
partial dispersion. The H-PK series glass can be used with flint glass to eliminate the aberration and
chromatic aberration of the lens. The H-PK series glass also has the advantage of low expansion coefficient

and good processability.

COMBOA 7 AL ADEITRIBERE. K& 28RS & R 2 MRHB s B L. 7V > b H 5
ALHAEDLETHHT 258 L AONEELOELMIET 2 2 N TE.FARKCERER AN L,

INLAERELY R

4 ¢ Properties H-PK60A H-PK62A H-PK63 H-PK65 H-PK71
ng 1.59349 1.61800 1.60300 1.61997 1.56907
V4 67.00 63.39 65.44 63.88 71.30
*Eﬁf?ﬁﬁﬁziﬁlgg\iﬁ dn/dtrel.
Temperaturg cogfﬁment 17 24 34 29 95
of refractive index
(d &, 20-40°C, X10%7C)
o7\ A
*H.ﬁ DB]J.@ Eﬂ.z Pg’F. 0.5374 0.5395 0.5372 0.5420 0.5450
Relative partial dispersion
B A Hy
#%éﬁi APg’F 0.0051 0.0012 0.0023 0.0045 0.0199
Abnormal dispersion
d:& M2 -7
K Z 4 osos0c (X 107/K) 92 94 93 103 126
Thermal expansion coefficient
ARVE R
%E/ME Te o 511 616 604 568 483
Transformation temperature (C)
vyE
MIERS Ts 541 662 639 594 514
Sag temperature ('C)
BE p
. 3.16 3.53 3.64 3.52 4.27
Density (g/cm?®)
BEREIL Fa 250 320 351 315 435
Abrasion
i fig 1 CR | | | | |
Climatic resistance
N 333 o R 460nm 0.996 0.998 0.998 0.986 0.998
(v10mm) 400nm 0.993 0.990 0.988 0.967 0.998
Internal
Transmittance 360nm 0.965 0.906 0.936 0.785 0.983




FHEEPIE Abnormal dispersion glass EESEA 7 A

BRPEEA R O, SREIEA SN, THRERGOE. SeEREGBRE; ERERK
FRBBUN I TAEREANAL 22 RS E M A S

The abnormal dispersion glass exhibits anomalous dispersion characteristics. It can be used to eliminate the
chromatic aberration and improve the image quality by using with the other glass. Additionally, this type of
glass features a low thermal expansion coefficient, excellent processing performance, and superior chemical
stability.

ZOFEOH T AFIRESEEE A L, T T R LA DR THEMT 256, AlEEZ IR
fRE L. MR EZUGET 5 2 L3 TE T, WRREDS /DS, TR SR EEICEN D R 8D

Rtk fw 2 %,

| ok
i Hb. H-TF3L |H-ZBaF65| H-ZFS8 H-ZF16 H-ZF56 | H-ZLaF86
Properties
ng 1.61340 1.65412 1.62201 1.66382 1.85478 1.88252
Vd 44.11 39.68 30.66 27.35 24.80 27.00
RS T3 3 35 R 2 dn/dlteer.
Temperature coefficient 51 36 62 42 29 39
of refractive index ) ’ ’ ’ ' '
(d &, 20-40°C, X10°C)
T VAN
jﬂ.ﬂ HBEE‘%& Pg’F. 0.5623 0.5727 0.6220 0.6240 0.6119 0.6125
Relative partial dispersion
B %
T éﬁiAPg’F. -0.0080 -0.0050 0.0294 0.0258 0.0094 0.0137
Abnormal dispersion
K % Bra.sos0c(X 107/K) 62 74 141 129 76 70
Thermal expansion coefficient
AR S Tg
Transformation temperature ('C) >79 609 428 >01 o83 717
vH B
AL Ts . 623 665 470 540 623 762
Sag temperature (C)
Ep
. 2.84 3.01 2.81 2.88 3.49 4.05
Density (g/cm?)
W HK
Hardness (107Pa) 575 565 333 336 572 608
BEFLIE Fa 111 141 166 136 201 94
Abrasion
i 7K P Dw : : 5 3 . .
Water resistance
fif RV Da
1 1 4 2 1 1
Acid resistance
B Ron(S)
Alkali resistance ! ! ! ! ! !
it Pestt RP(S)
Phosphate resistance ! ! ! 2 ! 2
s 460 0.992 0.994 0.977 0.956 0.967 0.929
P B ™
(IT 10mm) 400nm 0.980 0.983 0.869 0.800 0.862 0.647
nternal
T itt
TAnSIITAnCe | 360nm 0.899 0.813 / / 0.131 /




X EITH R N
High refractive index glass FEITE Y 7 X

H-X XGT #4335, & TZNALIE L0 X @ 2R 823871, R R AR R br A2
H-BiF200 373, I35l 2.0, Al scmp KA Aot deit, B /guh i, &M TR e, 4
BOLFERH DA RS IHEEITRAA . Dl 5 SV A N T

Through process optimization, the H- X X GT glass series achieves significantly enhanced transmittance in
the blue-violet spectral range while maintaining all other performance parameters.

The H-BiF200 material, with its ultra-high refractive index exceeding 2.0, supports wide-field-of-view
optical designs and compact integration. This breakthrough solution is engineered for high-precision optical
applications including smart terminals, automotive optics, as well as demonstrating potential in medical
imaging and optical communication systems.

H-X XGT > U —RADH T ZIEIRSI D Eci bic L - T, TR ARY bUICBIT 2 EiREE2F L <
M b L7 T4, OB E 2 MR U E 3, H-BiF200 A4 1% 2.0 28 2 7= s R T R 2 A L, A
I AR EERTIOT, VAT LO/NMULZRE L F9, A~— MRSHEIEF /R EO @K
FENF VAT AMTEATFRETHY . EREBGCLBEEREOSHE TCOIHRT vy L ERHLTNE
7,

P RE

. H-ZF62GT | H-ZF72GT | H-ZF75GT |H-ZLaF70GT | H-ZLaF80A | H-ZLaF82GT | H-BiF200
Properties

ng 1.92286 | 1.92286 | 1.94595 | 1.90366 2.00069 2.00100 |2.00272

Vg 20.88 18.90 17.98 31.32 25.46 29.14 19.32

DS e SN
dn/dt,
Temperature coefficient
of refractive index
(d £, 20-40°C, X
10¢/°C)

1.9 2.4 3.5 4.2 4.2 4.3 7.8

FHEHEL APgr

. . 0.0284 0.0377 0.0412 0.0031 0.0146 0.0045 0.0304
Abnormal dispersion

MK R EL asooc
(X107/K)
Thermal expansion
coefficient

61 65 54 66 73 70 75

HANRE Tg
Transformation 690 656 682 679 700 725 519
temperature ('C)

HE o

. . . 4.54 4. .02 A
Density (¢/cm?) 3.93 3.57 3.53 5 76 5.0 5.10

figi ¥ HK

485 488 510 640 630 720 403
Hardness (107Pa)

it /K Dw

Water resistance

M ER P Da

Acid resistance

R IE L

460nm| 0.965 0.949 0.946 0.975 0.922 0.969 0.838
Internal

Transmittance

400nm | 0.700 0.450 0.365 0.886 0.636 0.850 0.038
(10mm)




X TR E R ‘
Negative thermal coefficient of refractive index glass & O JEITREEZRE Y 5 R

H-LaK9 EA 5 H-LaK6 AT I3 52 A8 1%k, H-ZF52B BA5 5 H-ZF52N AH 8] (K37 5 2 fpa D%,
H H-LaK9. H-ZF52B #) BA G Hr R E R 12289008 5 1B 5 R E R0 B s i
AIHRVH AR RS . IR R E M, IERRID N ST ST RS, R R E B, PR A
HesH.

H-LaK9 has a refractive index and Abbe number similar to H-LaK6. H-ZF52B has the same refractive index
and Abbe number as H-ZF52N. Moreover, both H-LaK9 and H-ZF52B have negative refractive index
temperature coefficients. H-ZF53 exhibits an even more pronounced negative temperature coefficient (dn/dt
< -3 X 10% C). When paired with glass materials possessing a positive refractive index temperature
coefficient, these glasses effectively neutralize focal length drift, enhance thermal stability, reduce risks of
thermal stress and deformation, and expand design flexibility, balance thermal performance with other
optical parameters.

H-LaK9 I H-LaK6 & ITWVEHTRE 7 v A Hi > TWE T, H-ZF52B 1L H-ZF52N & [ UJg#rR & 7 v ~¥%
EEFoTCWVWET, X 5HIT, HLlaK9 & H-ZF52B i3 &6 6 b A D BITRIBERE EFF-> TCWEd, EDEYT
RIRERBREAT LT ALMAGOELZ T, BAHEHO R 7 NEFEE L, RELEMEZM EX
BT, BUENIRER Y A7 & T 52 L1270, RAHBEZIIR L, BWEREDO T v A 2 ik T
=FET,

P£HE Properties H-LaK6 | H-LaK9 | H-ZF52N | H-ZF52B | H-ZF7L
ng 1.69350 1.69930 1.84666 | 1.84666 1.80518
Vd 53.31 51.11 23.78 23.78 25.46

AEXT T 2RI R AL dn/dtrer,

Temperature coefficient

of refractive index 54 -1.5 1.0 -1.5 1.0
(d £k, 20-40°C, X10°C)
0 A ~
FHRSHS) EURL Por 0.5450 0.5569 0.6195 0.6277 0.6156

Relative partial dispersion

AR 280 ousoisoc
(X107/K) 51 85 83 83 88
Thermal expansion coefficient

HANERE Tg

. . 646 654 632 551 606
Transformation temperature ('C)
vH B
BERE Ts . 674 695 662 591 636
Sag temperature (C)
o
) 3.57 4.26 3.54 3.71 3.38
Density (g/cm?)
i 7K 4 Dw | > | | |
Water resistance
MR TE Da
1 1 1
Acid resistance 3 3
W EEIE L % 460nm 0.998 0.983 0.971 0.937 0.979
Internal
Transmittance 400nm 0.985 0.964 0.830 0.704 0.894
(10mm)




X mRE. WEBEE N L i
High strength, high reliability glass &R E - HEEMELT 7 X

PUBGGRBE s T b s B, A AR e MELF, @ m, WRE NI, BENE A R0 2 T RE G
RGBT K
This kind of glass has high mechanical strength, high thermal shock strength, good chemical stability, high

transmittance, and are well received by customers, effectively meeting the design needs of high performance

optical systems.

MR SR, AT GR35 < T, BN LFELEMN., BWBRENH Y | RO &SRR
AT ADOFFF = — AR EnTE ET,

PEEE Properties H-LaK77 |H-ZLaF50C| H-ZLaF55F | H-ZLaF72 | H-ZLaF72A
ng 1.77536 1.80400 1.83481 1.91082 1.91082
U4 50.32 46.58 42.72 35.25 35.25
A N ] -7
WKL asomoc (X107/K) 62 64 68 67 68
Thermal expansion coefficient
AR E Tg
Transformation temperature ('C) 699 694 71 707 714
vH B
IR Ts 714 721 739 763 760
Sag temperature (C)
EEop
Density (g/cm?) 435 4.49 4.66 4.88 4.82
fifi ¥ HK
2 12
Hardness (10Pa) 728 7 679 663 676
FERLIL Fa 115 116 69 74 67
Abrasion
IR R B
108.0 122.0 121.8 127.8 125.6
Young’s modulus (GPa)
Bt E G
41. 47. 45.1 48. 48.
Shear modulus (GPa) 6 70 > 8.0 8.0
Nial VAN
/.Em‘ H:“. 0.297 0.299 0.349 0.333 0.304
Poisson ratio
mﬁﬂ(fﬁf Dw 1 1 1 | |
Water resistance
i TR 14 Da
1 1
Acid resistance 3 3 3
B4 Ron(S) 1 1 1 | |
Alkali resistance
e 5 1 1 1 1
Phosphate resistanceRP(S)
o s 460 0.992 0.994 0.990 0.948 0.968
P % o
(r10mm) 400nm 0.982 0.975 0.957 0.837 0.856
Internal Transmittance
360nm 0.903 0.808 0.801 0.261 0.245




Glass material for wave guides 7V = { 7' # 4 FHA 7 A &M

NHG ]2 L5 % 1.8~2.0 JEHE N, BRI 12 I 2308 GO0 T H ISR R, 28R R A
BRI A M BRI # LA 7 A S AR e VR4 o Rpoil 2 H-ZLaF82GT 7 dh 3 i <1k 2.001,
FER T ) H-ZLaF 25, 2B R m I BIEsoel, et thar R sz fr, B DXk
TR, AT AR, a0 AT

NHG can provide a variety of glass materials for optical waveguide application whose refractive index
ranges from 1.8-2.0 while the maximum size is 12 inches. The material has the relatively high transmittance,
relatively low density and excellent chemical stability. H-ZLaF82GT glass material has the highest refractive
index 2.001 among the high refractive H-ZLaF series glass. The H-ZLaF series glass material can be used to
increase FOV in optical design. The light loss in blue wave region is low. This kind of glass material can be
used in various fields such as waveguide substrate.

NHG (ZJEPTEE 1.8 ~ 2. 0 OFAPHN T, FKBUE 12 ST OO NEW KA T 7 Ak 288425 Z LR C
T, 2O BMEHIEZRE, b o ARWEE BN T AL TFREM R E AR o T b, FEIZ H-ZLaF 82GT
DJEFTHRIT 2. 001 1ZE L, FEITEO B-ZLaF > —XOH T, FBREN - FFHWT T AMETH Y |
HFRFHIBNTHBAZEmO L Z LN TE, HFEFERO BN D2 EEEEM 72 E Ok 725y
BRI TE 5,

PERE Properties H-ZF7JLGT | H-ZLaF79 | H-ZLaF80A | H-ZLaF82GT
ng 1.80518 1.92119 2.00069 2.00100
Vd 25.46 23.96 25.46 29.14
W IR E
93.6 114.7 123.5 133.7
Young’s modulus (GPa)
EURvIEI S < G
36.1 44.6 46.3 50.0
Shear modulus (GPa)
RN
./EWA K ) 1 0.296 0.285 0.355 0.338
Poisson ratio
Eodics p
Density (g/em?) 3.38 3.86 4.76 5.02
il iz HK
Hardness (107Pa) 523 626 630 720
Eéﬁ& Fa 186 96 78 61
Abrasion
K 25 0L-50/80
4
Expansion coefficient (1077/K) 88 ’ 73 70
/] N =Niz
AR Te 606 661 700 725
Transformation temperature (C)
i 7K A4
D 1 1 1 1
Water resistance W
T P 12
) . D 1 1 1 1
Acid resistance A
480nm 0.983 0.937 0.946 0.979
PYiE I AR 460nm 0.980 0.914 0.922 0.969
Internal Transmittance
(T 10mm) 420nm 0.953 0.788 0.801 0.919
400nm 0.904 0.627 0.636 0.850




X KB R RIIE
Low softening point glass series FEERT A 7 2 HELERNFE

I A2 AU H AT Re SRt 27 DB s A AR L TR
At present, 27 types of low softening point glass are available in volume.

HAT, 27 FEOIEKE AT 7 A & BPERIC AT TE £,

(R A BRI AR 7 St 38 R0 BA] 1 B0 42 18 -30 °C/H IA BIbr e HEAT F5 0], A #e18-4°C/H 58, 7
VPR ne£0.00050, ve£0.5% o

The refractive index and Abbe number of low melting point glass materials are usually controlled according
to the standard value of -30°C/H, and can also be controlled according to -4°C/H, and the allowable ranges
are: ng+0.00050, v4+0.5%.

BN OIEERIE A T AT H T AR RE T2 5-30°C/H 8V F-4C/H T7 =— /L LIz & ZITARD
2w 7R R OHEAEZNTH D Z L2 RiET 2 b D TY, AZET net0.00050, v4+0.5% T,

A2 AE-60~160"CHERG 20°C FHT ST SR I RAL. -50~160°CHFFR 10°C MBI R AL A5 5 J5 Hr 4 25t R
Ky ANFAPFRRER TR ESHRE. HRER 7K, JRAHERRITR SR BOR SR .

We can provide temperature coefficients of refractive indices every 20°C  from -60°C to 160 °C, thermal
expansion coefficients of every 10°C from -50°C to 160°C, comparison table of refractive indices before
and after precision molding, reference table of refractive indices at different cooling rates, etc. We can also
provide technical support of aspheric precision molding according to customers’ demands.

-60~160°C DI FEFEFH 1T 20°C f: D JEITRILEE LR AL, -50~160°C DIRERFIFIZ 10CREOMIRIEE, E—L F
7V AR ORISR mAEEIE T DT ROB R E DT — 2 BRETE T, BEKO=
—RITK LT, HFEKEL > ADE—/V RV AFMRE HEM 2Ry R— b AEETT,

fRHE S P ISHEFE S Low softening point glass series  FEERIH A 7 A HELEAHFE

vd
% 5 75 65 55 15 35 25 15

2.15 L L L L L L L L 2.15
2.10 - DBil210a 1 5 10

L D71 aFs51 _
Sl D71 AF5ON p-Birzoa] P
2.00 D-ZFo344 - 2.00
.95 4 1.9

L D71 aF52N-M170 D71 aF53 1
1.90 ‘ 4 1.90

i D71 AF521 > Np— 1
L85 F DH AF50-170 el a4 4185

—Ol-&)_ = o O .I)_Z[ﬂ]:“814 - 1'80—8

& + D—LaF‘(H)\. D71 aF50 |
.75 F 4 175

I LR D AF731 ]
Lor ® D K6 en-Fl0/10A ] 17O
1.65 DPKE2 =4 1.65
B DKe0/60A ©  eDZKS0 J
1.60r qu\ Q/?Dmm ] 160

- D-ZK3L —
L9551 L D3RO 1 1.55
Lo D™ \\[yp}{?oD—l@ &=
1.45 F o L] D+FK61 4 1.45
1. 40 | | 5I 1 I | L | L | L | L | L | 1. 40

95 85 6 65 55 45 35 25 15
vd



JEF BB SR IRE
Comparison table of optical glass types YtZ=H 7 X DXtRFE

Bz F-5/ Type P
Code NHG OHARA CDGM HOYA SCHOTT Page
497816 | H-FK61 S-FPL51 H-FK61B FCD1 N-PK52A 54
593686 | H-FK69 (S-FPM2) H-ZPKS5 FCDS515 55
550755 | H-FK76 H-FK55 FCD705 56
459902 | H-FK90 (H-FK71) | FCDIOA | (N-FK58) 57
437951 | H-FK95 (S-FPL53) | (H-FK95N) | FCDI100 58
487704 | H-QK3L S-FSL5 H-QK3L FC5 N-FK5 59
593670 | H-PK60 (S-FPM2) H-ZPK3 PCD51 60
593670 | H-PK60A (S-FPM2) H-ZPK3 PCDS51 61
618634 | H-PK62A S-PHMS52 H-ZPK1A PCD4 N-PSKS53A 62
603654 | H-PK63 S-PHMS53 H-ZPK2A 63
620639 | H-PK65 (S-PHM52) (H-ZPK1A) PCD40 (N-PSK53A) 64
569713 | H-PK71 H-7ZPK7 (FCD615) 65
511605 | H-K6 H-K6 K7 66
517642 | H-K9L S-BSL7 H-K9L BSC7 N-BK7 67
518590 | H-K10 S-NSL3 H-K10 E-C3 (N-K5) 68
534555 | H-K12 H-K12 69
523586 | H-K51 (S-NSL3) | H-K51 (E-C3) (N-K5) 70
540597 | H-BaK2 S-BALI12 H-BaK2 N-BAK2 71
569560 | H-BaK7B S-BAL14 H-BaK7 BAC4 N-BAK4 72
573575 | H-BaKs8 H-BaK8 N-BAK1 73
589613 | H-ZK3A S-BAL35 H-ZK3A BACDS N-SK5 74
613586 | H-ZK6 H-ZK6 BACD4 N-SK4 75
613606 | H-ZK7 H-ZK7A 76
620603 | H-ZK9A S-BSM16 H-ZK9A BACDI16 N-SK16 77
622567 | H-ZK10 (S-BSM10) | H-ZK10 (E-BACDI10) | (N-SK10) 78
623570 | H-ZK10N S-BSM10 H-ZK10L E-BACD10 | N-SK10 79
639555 | H-ZK11 S-BSM18 H-ZK11 BACDI18 80
603606 | H-ZK14 S-BSM 14 H-7ZK14 BACD14 N-SK14 81
617539 | H-ZK20 H-7ZK20 82
623581 | H-ZK21 S-BSM15 H-ZK21 BACDI15 N-SK15 83
607567 | H-ZK50 S-BSM2 H-ZK50 BACD2 N-SK2 84
660574 | H-LaK1 H-LaK1 85
691547 | H-LaK2 S-LAL9 H-LaK59A LAC9 N-LAK9 86
692545 | H-LakK2H | (S-LAL9) | H-LaK2A | (LACY) (N-LAK9) 87
747510 | H-LaK3 (S-LAM60) | H-LaK3 (N-LAK28) 88
640602 | H-LaK4L S-BSM&1 H-LaK4L LACL60 N-LAK21 89
678555 | H-LaK5SA S-LAL12Q H-LaK5A LACI12 N-LAK12 90
694533 | H-LaK6 L-LALI3 H-LaK6A LACI13 91
713539 | H-LaK7 S-LALS H-LaK7A LACS8 N-LAKS 92
720503 | H-LaK8A S-LAL10 H-LaK8A LAC10 N-LAK10 93
720503 | H-LaK8&B S-LAL10 H-LaK8B LACI10 N-LAK10 94
699511 | H-LaK9 S-LAL20 95
651559 | H-LaK10 S-LAL54Q H-LaK10 N-LAK22 96
651562 | H-LaK11 S-LAL54Q H-LaK10 N-LAK22 97




KRG J§5/ Type g

Code NHG OHARA CDGM HOYA SCHOTT | Page
697562 | H-LaK12 (S-LAL14) | H-LaK12 (N-LAK14) 98
652584 | H-LaKS0A | S-LAL7Q H-LaK50A | LAC7 N-LAK?7 99
697555 | H-LaK51 S-LAL14 H-LaK51A | LACl14 N-LAK 14 100
697555 | H-LaK51A | S-LAL14 H-LaK51A | LAC14 N-LAK 14 101
729547 | H-LaK52 S-LALI8 H-LaK52 TACS N-LAK34 102
755523 | H-LaK53A | S-LAH97 H-LaK53A | TAC6 N-LAK33B 103
755523 | H-LaK53B | S-LAH97 H-LaK53B | TAC6L N-LAK33B 104
734511 | H-LaK54 S-LAL59 H-LaK54 TAC4 105
741527 | H-LaK61 S-LAL61 H-LaK61 TAC2 106
678507 | H-LaK68 107
775503 | H-LaK77 (S-LAH66) (TAF1) (N-LAF34) 108
517522 | H-KF6 S-NSL36 H-KF6 E-CF6 109
596392 | H-QF14 H-QF14 E-F8 110
581409 | H-QF50 S-TIL25 H-QF50A E-FL5 LF5 111
603380 | H-F1 S-TIMS5 H-F1 E-F5 FS 112
620364 | H-F4 S-TIM2 H-F4 E-F2 N-F2 113
626357 | H-F13 H-F13 E-F1 114
648338 | H-ZF1B H-ZF1A E-FD2 N-SF2 115
673322 | H-ZF2 S-TIM25 H-ZF2 E-FD5 N-SF5 116
717295 | H-ZF3 S-TIHI H-ZF3 E-FDIL N-SF1 117
728283 | H-ZF4A S-TIH10 H-ZF4A E-FDIOL | N-SF10 118
728283 | H-ZF4AGT H-ZF4AGT 119
740283 | H-ZF5 S-TIH3 H-ZF5 (E-FD13) 120
740283 | H-ZF5GT 121
755275 | H-ZF6 S-TIH4 H-ZF6 E-FD4L N-SF4 122
755275 | H-ZF6GT 123
805255 | H-ZF7L S-TIH6 H-ZF7LA FD60 N-SF6 124
805255 | H-ZF7LGT H-ZF7TLAGT | FD60-W N-SF6HTultra | 125
622307 | H-ZF8 (FD300) 126
689312 | H-ZF10 S-TIM28 H-ZF10 E-FDS N-SF8 127
699301 | H-ZF11 S-TIM35 H-ZF11 E-FDISL | N-SF15 128
762266 | H-ZF12 S-TIH14 H-ZF12 FD140 N-SF14 129
762266 | H-ZF12GT 130
785257 | H-ZF13 S-TIHI1 H-ZF13 N-SF11 131
785257 | H-ZF13GT H-ZF13GT 132
664274 | H-ZF16 133
741278 | H-ZF50 S-TIHI3 H-ZF50 E-FD13 134
741278 | H-ZF50GT 135
847238 | H-ZF52N S-TIH53W | H-ZF52GT | FDS90-SG | N-SF57HT 136
847238 | H-ZF52NGT | S-TIHS3W | H-ZFS2TT | FDS90-SG | N-SF57HTultra | 137
847238 | H-ZF52B 138
855248 | H-ZF56 S-NBH56 NBFD25 139
923209 | H-ZF62 H-ZF62 E-FDSI N-SF66 140
923209 | H-ZF62GT H-ZF62GT | E-FDSI-W 141
923189 | H-ZF72B S-NPH2 H-ZF72A 142
923189 | H-ZF72GT H-ZF72AGT 143




G 85/ Type g

Code NHG OHARA CDGM HOYA SCHOTT | Page
946180 | H-ZF75A H-ZF88 FDS18 144
946180 | H-ZF75GT H-ZF88GT | FDS18-W 145
959175 | H-ZF76 S-NPH3 H-ZF73 146
613441 | H-TF3L S-NBM51 H-TF3L E-ADF10 | N-KZFS4 147
657511 | H-ZBaF3 (S-BSM25) | H-ZBaF3 (BACED5) | (N-SSK5) 148
671473 | H-ZBaF5 H-ZBaF5 (BAF10) (N-BAF10) 149
618498 | H-ZBaF10 S-BSM28 N-SSK8 150
667484 | H-ZBaF16A | S-BAHI1 H-ZBaF16 BAF11 151
702412 | H-ZBaF20 S-BAH27 H-ZBaF20 BAFD7 (N-BASF64) 152
723380 | H-ZBaF21 S-BAH28 H-ZBaF21 BAFDS 153
658509 | H-ZBaF50 S-BSM25 H-ZBaF50 BACED5 | N-SSK5 154
670472 | H-ZBaF52 H-ZBaF52 BAF10 N-BAF10 155
654397 | H-ZBaF65 S-NBHS5 H-TF5 E-ADF50 | N-KZFS5 156
694492 | H-LaF1 (S-LAL58) | H-LaF1 157
717479 | H-LaF2A S-LAM3 H-LaF2 LAF3 N-LAF3 158
744449 | H-LaF3B S-LAM2 H-LaF3B LAF2 N-LAF2 159
744449 | H-LaF3C S-LAM2 H-LaF3B LAF2 N-LAF2 160
750350 | H-LaF4A S-LAM7 H-LaF4 E-LAF7 N-LAF7 161
757477 | H-LaF6LB H-LaF6LA 162
782371 | H-LaF7 H-LaF7 163
788475 | H-LaF10A S-LAH64 H-LaF10LA | TAF4 N-LAF21 164
773496 | H-LaF50B S-LAH66 H-LaF50B TAF1 N-LAF34 165
700481 | H-LaF51 H-LaF51 166
786442 | H-LaF52 S-LAH51 H-LaF52 NBFDI1 N-LAF33 167
743492 | H-LaF53 S-LAM60 H-LaF53 NBF1 N-LAF35 168
800423 | H-LaF54 S-LAH52 H-LaF54 NBFDI12 N-LAF36 169
750353 | H-LaF55 S-NBH51 170
800422 | H-LaF56 S-LAH52Q NBFDI12 171
720437 | H-LaF62 H-LaF62 172
720460 | H-LaF72 (LAF3) 173
762401 | H-LaF76 S-LAMS5 H-LaF55 174
802443 | H-ZLaF1 H-ZLaF1 175
803468 | H-ZLaF2 (S-LAH65V) | H-ZLaF2A | (TAF3) (N-LASF44) 176
855366 | H-ZLaF3 H-ZLaF3 177
804466 | H-ZLaF50 S-LAH65V | H-ZLaF50E | TAF3D N-LASF44 178
804466 | H-ZLaF50C | S-LAH65V | H-ZLaF50E | TAF3D N-LASF44 179
805396 | H-ZLaF51 S-LAH63Q | H-ZLaF51 NBFD3 (N-LASF43) 180
806410 | H-ZLaF52 S-LAH53 H-ZLaF52A | NBFDI3 N-LASF43 181
834373 | H-ZLaF53 S-LAH60 H-ZLaF53B | NBFDI10 N-LASF40 182
816466 | H-ZLaF54 S-LAH59 H-ZLaF69 TAF5 183
816466 | H-ZLaF54A | S-LAHS59 H-ZLaF69A | TAFS 184
835427 | H-ZLaF55F | S-LAH55V | H-ZLaF55D | TAFD5G N-LASF41 185
806333 | H-ZLaF56B H-ZLaF56B | NBFD15 186
800298 | H-ZLaF57 S-NBHS55 187
852408 | H-ZLaF59 S-LAHS89 188
850323 | H-ZLaF60GT H-ZLaF71AGT N-LASFOHT 189




R J#5/ Type Rz
Code NHG OHARA CDGM HOYA SCHOTT Page
850323 | H-ZLaF60A | S-LAH71 H-ZLaF71 N-LASF9 190
871407 | H-ZLaF64 TAFD32 191
874306 | H-ZLaF65 192
801350 | H-ZLaF66A | S-LAM66 H-ZLaF66 N-LASF45 193
881401 | H-ZLaF67 (S-LAHS58) H-ZLaF73 TAFD33 (N-LASF31A) 194
883408 | H-ZLaF68A S-LAHS8 H-ZLaF68B TAFD30 N-LASF31A 195
883392 | H-ZLaF68L H-ZLaF68N 196
904313 | H-ZLaF70 S-LAH95 H-ZLaF75A TAFD25 N-LASF46A 197
904313 | H-ZLaF70GT 198
904313 | H-ZLaF70B S-LAH95 H-ZLaF75A TAFD25L N-LASF46A 199
911353 | H-ZLaF72 (S-LAH93) H-ZLaFALA | TAFD35L 200
911353 | H-ZLaF72A | (S-LAH93) H-ZLaFALB | TAFD35 201
950294 | H-ZLaF75 (N-LASF55) 202
850301 | H-ZLaF76A | S-NBH57 H-ZLaF76 (N-LASF9) 203
954323 | H-ZLaF77A S-LAHO98 H-ZLaF89LA | TAFD45L (N-LASF55) 204
901371 | H-ZLaF78 H-ZLaF78B TAFD37A 205
(SCHOTT
921240 | H-ZLaF79 FDS24 RealView® 1.9 | 206
lightweight)
001255 | H-ZLaF80 H-ZLaF90 TAFDA40 207
001255 | H-ZLaF80A H-ZLaF90A TAFDA40 208
SCHOTT
001291 | H-ZLaF82 S-LAH99 H-ZLaF91 TAFDS55 RealView® 2.0 209
SCHOTT
001291 | H-ZLaF82GT | S-LAH99W TAFD55-W RealView® 2.0 210
883270 | H-ZLaF86 211
051269 | H-ZLaF95 H-ZLaF96 TAFD65 212
003193 | H-BiF200 E-FDS2 213

(  ): s,

( ): Nearby types,

(GEE

na E#d+0.00050 5% vg #HEIL+0.5;
ng exceeds £0.00050 or
SEEERSTE, fhtldt & D ng DZEDS 0.00050 LA, F 7213 ALA & Dog DFED 0.5 LLE

vq exceeds £0.5;




Comparison table of low softening point glass types FEERKIEm L > XL T &

RIS PR S X R

g J5 /Type g
Code NHG OHARA CDGM HOYA SUMITA Page
497816 | D-FK61 D-FK61A-25 M-FCD1 K-PFK80 214
459902 | D-FK90 K-PFK90 215
437951 | D-FK95 (D-FK95-25) (K-CaFK?95) 216
516641 | D-K9 L-BSL7 (D-K9-25) K-BK7 217
592670 | D-PK60 (D-ZPK3-25) M-PCD51 (K-PSK400) 218
592670 | D-PK60A (D-ZPK3-25) M-PCD51 (K-PSK400) 219
619639 | D-PK62 (D-ZPK1A-25) | M-PCD4 (K-PSKn2) 220
525703 | D-PK70 (D-PK3-25) K-PMK30 221
587596 | D-ZK2N (L-BAL42) | (D-ZK2L-25) (M-BACDI12) | K-CSK120 222
589613 | D-ZK3L L-BAL35 (D-ZK3-25) M-BACDS5SN | K-SKLD5 223
588610 | D-ZK3L-M90 | (L-BAL35) | D-ZK3-25 (M-BACD5N) | (K-SKLDS) 224
609579 | D-ZK50 (D-ZK79-25) (K-VC79) 225
694532 | D-LaK6 L-LAL13 (D-LaK6-25) M-LACI130 K-VC80 226
689311 | D-ZF10 (L-TIM28) | (D-ZF10-25) M-FD80 K-SFLDS8 227
689311 | D-ZF10A (L-TIM28) | (D-ZF10-25) M-FD80 K-SFLDS8 228
768492 | D-LaF050 (L-LAH91) | (D-LaF050-25) | M-TAF101 (K-LaFK50T) | 229
773495 | D-LaF50 D-LaF50-25 M-TAF105 K-LaFK50 230
774494 | D-LaF50-170 (D-LaF50-25) | (M-TAF105) | (K-LaFK50) 231
731405 | D-LaF731 L-LAM69 (D-LaF79-25) | M-LAF81 232
743493 | D-LaF743 L-LAM60 (D-LaF53-25) | M-NBF1 K-LaFn5 233
801455 | D-ZLaF50 (D-ZLaF50-25) | M-TAF31 234
806407 | D-ZLaF52L L-LAHS3 (D-ZLaF81-25) | M-NBFD130 235
810410 | D-ZLaF52N (L-LAHS53) | (D-ZLaF52LA-25) | (M-NBFDI130) | K-VC89 236
808409 | p-zrarsan-m170 | L-LAH84 D-ZLaF52LA-25 | MC-NBFD135 | (K-LaSFnl) 237
834373 | D-ZLaF53 M-NBFD10 238
815370 | D-ZLaF814 239
851401 | D-ZLaF851 (L-LAH85V) | D-ZLaF85A-25 | M-TAFD305 | (K-VC185) 240

(): MHERMES,  neid+0.00050 B vg i id+0.5;
( ): Nearby types, nqexceeds=0.00050 or wvq exceeds £0.5;
( ): EERRS, A & D ng DFED 0.00050 DA E, E T IIMALR L Ova DZED 0.5 8L L



LA IR SR R
Comparison table of infrared glass types 7R\ 4 7 X DxffR*E

85 Type i
NHG VITRON | SCHOTT | UMICORE PIKE CDGM Page
IRG201 IG2 IRG22 AMTIR-1 HWS3 244
IRG202 GASIR-1 HWS4 245
IRG203 GASIR-2 HWS2 246
IRG204 247
IRG205 IG5 IRG25 AMTIR-3 HWS1 248
IRG206 1G6 IRG26 GASIR-5 | AMTIR-2 HWS6 249
IRG207 1G4 IRG24 HWS5 250
IRG208 IRG27 HWS27 251
IRG209 252




7= AR

Recommended products

HEREER

HREFERS: MR, FRITE, aEm e ptem s

Excellent recommended types: Glass types which have good performances and adequate stocks, and the

demand can be satisfied in a short cycle

FELRHEROME . B oM, TRARMEER, #A LY —ITyS T 5 M,

H-FK #%] | H-QK %] | H-PK R&%] H-QF #7%1 H-F &% H-ZF 25
H-FK61 H-QK3L H-PKG60A H-QF14 H-F1 H-ZFAAGT
H-FK69 H-PK62A H-QF50 H-F13 H-ZF5GT
H-FK76 H-PK63 H-ZF7LGT
H-FK90 H-PK65 H-ZF12GT
H-FK95 H-PK71 H-ZF13GT
H-ZF52N
H-ZF56
H-ZF62GT
H-ZF72GT
H-ZF75GT
H-ZBaF £5%| | H-LaK #%| | H-LaF £7%l H-ZLaF 25 (938 ] He
H-ZBaF3 H-LaK2H H-LaF1 H-ZLaF50 D-FK61 H-TF3L
H-ZBaF10 H-LaK4L H-LaF2A H-ZLaF50C D-ZK2N H-KF6
H-ZBaF16A | H-LaK5A H-LaF3C H-ZLaF52 D-ZK3L
H-ZBaF21 H-LaK7 H-LaF4A H-ZLaF53 D-LaK6
H-ZBaF50 H-LaK9 H-LaF10A | H-ZLaF54A D-ZF10A
H-ZBaF52 H-LaK11 H-LaF50B | H-ZLaF56B D-ZLaF52L
H-ZBaF65 H-LaK12 H-LaF52 H-ZLaF55F D-ZLaF52N
H-LaK51A | H-LaF62 H-ZLaF60A D-ZLaF52N-M170
H-LaK52 H-ZLaF64 D-ZLaF851
H-LaK53B H-ZLaF66A
H-ZLaF68A
H-ZLaF70GT
H-ZLaF70B
H-ZLaF72A
H-ZLaF76A
H-ZLaF77A
H-ZLaF80A
H-ZLaF82
H-ZLaF82GT
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WH- LB IH

1 srR M4
1.1 432K
FRAE AT 3 2 ng AR Bva 7£ na-ve BB AL E, TTEOCF I N 18 25, WK 1.
#1 Tablel #£1
P52 5) Group 85 Code P35 Group %5 Code
%P3 Fluor Crown FK KA Flint F
BF% Y3 Light Crown QK HUK A 353 Barium Flint BaF
1% %, 3% 3% Phosphate Crown PK BEAUK A B Dense Barium Flint ZBaF
ZHFS Crown K H KA1 B3 Dense Flint ZF
Ul % 33 Barium Crown BaK B K A B35 Lanthanum Flint LaF
HEPFE Dense Crown ZK 4 KA PHE Dense Lanthanum Flint ZLaF
B %% 34 Lanthanum Crown LaK B AT IS Titanium Flint TiF
Z K AP Crown Flint KF FEM KA B3 Special Flint TF
KA B3 Light Flint QF B KA1 9% Bismuth Flint BiF

12 fESa4

H T B B R A S I S A, i aT AL BRI KRR (T =780 7 n 3 B RN
G AL 5 AT E R R DU T = A2 E0 . Bl F4, ng=1.62005, v:=36.35, HACHL A 620364,

1.3 B IF B iy 4

T . R DA e U E T KBRS, F M DOE S R R Bl e A R R
Fon. . H-F4.

L4 R SBEEK

FH T I R (AR S 5 R A0 338, R 2 DUE PR B B D - 1E NI 4ok R s
#ltn: D-LaKé.

X} JR A RS AT I S R R R R, AR R RS R TRV - S AR B B -M T R AR Rk
Ton, HAM RIRITH LR, BN RIE S . W D-ZLaF52N #1413 ng BEAEK 170x10°5, NITE
FH-5 Z FR I In“-M170”, B D-ZLaF52N-M170; D-LaF50 #7151 2% ng 325 170x10°5, W B 4% 1E 5 4 0%
JEhn«-170”, B D-LaF50-170.

1.5 BESRIEHES N4

EEN RS, S ENERGT M. A“GT Hl“mE " tUEP S M F i Rnmiad
PG, 41 H-ZFTLGT.
1.6 HAthax4

FE TR R mti_ESEAT YRR, AR RS 2 RS N5 28 <L BN, L 3R 3 i 2 slfi] D1
KL SRS R, NRoR T 2 ey D15 b i 5 A v

FE J RS A FeAh P R BEATIC T B R AN, AR ESRAR, RS RIUP AR 1% 5 2 AR5 N5
A" “B” “CPy L. “F”,
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Instructions For Colorless Optical Glass @SN T A BB

1 Classification and Designation &8 & &

1.1 Classification &g

According to the position of refractive index (ng) and dispersion coefficient (vq) in ng-vq domain diagram,

colorless optical glass are classified into the 18 groups as shown in table 1.

IO T AT na, BRI (7 250 v 25 ne-va IZH HALEIC L > T, £ 10 BFHEICHHINAT

WET

1.2 Designation #7~

Each optical glass type within a group is designated by an abbreviated group symbol and a number. A

six-digit code can also be used to characterize each glass type. The first three digits indicate the first three

numbers after the decimal point of refractive index ng, the last three digits indicate the first three numbers of

the Abbe-number vq. For example, F4 with ng of 1.62005 and vq of 36.35 is indicated by its six-digit code

620364.

HEHTANBT DHTATN—THFOREE a— Rk o TERENET, o, 6O FEa—RELT

KRLET WD IMPEITRO/NEEHD 3HERR LT, BDOIHRT v~ (v) ORIDD 3HEFRRL

TWET) o BlZIT : F4, ne=1.62005, ve=36.35, Z D3 — L 620364 L FKRINLET,

1.3 Designation of environment-friendly glass types — =¥ J X D&

The glass type without lead, arsenic, cadmium and other radioactive elements is expressed by a prefix “H-".

For example, H-F4.

7V — MBET7IV—, BRI TVLTY—=HFARPZEDIENDBFMEITLHE T V) — DA T AFEFEITA PR S ORI
H-] 21T, =237 A&2F&RLTWET, fl2iT: H-F4,

1.4 Designation of low softening point glass types FEBREH Y 7 2 DFKR

The low softening point environment-friendly glass used for molding is represented by the initial “D” of the

Chinese pinyin alphabet with “-” as a prefix. For example, D-LaKé6.

MO M= 277 7 2130 7 AE4 ORIIC TD) 220 TR/RLTERY £9. FlXiT : D-LaK6

When adjusting the refractive index on basis of the original types, “-refractive index variation” or “-M

refractive index” is added to the end of the original names. The letter M means the refractive index is

reduced. Otherwise, the refractive index is increased. Take D-ZLaF52N and D-LaF50 for example. If the

refractive index (ng) of D-ZLaF52N is reduced by 170x10, the new material will be named as

“D-ZLaF52N-M170”. If the refractive index (n4) of D-LaF50 is increased by 170x10-3, the new material will

be named as “D-LaF50-170”.

PRETEREC & B EITRAEE 2 R L SR U T BUTIHREZ O 2 MITRER A 240 TR L £ 7,

%] 7 1& . D-ZLaF52N(ng=1.81000) % T %5 5 O JE T 13 1.80834 & % 0 & § . D-ZLaF52N @ 1.81000  LLX T 170x10°5

v A F RO T, HfE4 % D-ZLaF52N-M170 & L TIXAIL & 9.2 170x10° 7' 7 2 D&« (BATHAEL) -170”

TXHIL 7.

1.5 Designation of high transmittance glass types EZBRNFT T X DFKR

High transmittance glass is suffixed with “GT”, which refers to the first letter in Pinyin “Gao Tou”, for

example, H-ZF7LGT.

REIRH A T ZIMES + [GT) ICL»>TaashET, [GT) BHEOET TME] Ov s A ORPIOIT

THEIBIRRT 7 2R RFLET, #i . H-ZFTLGT,

1.6 Other designation = DfLDER

If the optical constant is slightly adjusted, suffix “L” or “N” will be added to the end of the original material

name. “L” means the refractive index or Abbe number is slightly lower than the original material while “N”

shows the refractive index or Abbe number is slightly higher than the original material.

JTCDOMREDIEHET, etz LI uT. 4 0%z 1L £7213 IN) &4, L) 3ERERET

Y ARENE VRS 2o 2B T, INY IFESTRERLITT v~ EA LV @L< R 2B T,

If the optical constants aren’t changed while their formulation is modified to improve other properties, the

prefix “A”, “B”, “C”...... “F” will be added to the end of the material name according to the sequence.

TCOFHIED FEHE T, MOVERE Z MK UET UL, MMERIEAL DS, WEONAEITHE > T, ML DORIZ TA)
B) ICJ ... Fl & £7,
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2 JeFERE
2.1 Jr5FE n,

n BARPTE R, x FREELEH K.
ATF W T e A BRI AL AR 1 v 20 2535 2R FI 3T 5 e R B/Mm e f ki =15 .
MR %% 1 E TRIOPTICS A & SpectroMaster UV-VIS-IR ik FE 37 5 MR A 5
WAEE : AN Be3x10; AT WG BLE2x100; I £L A3 Bt +5x10°;
FEMER: FEM IR AT A28, Mg a, NS 1 9.
LE R TR, RATE AR AR K 253.65nm~14pm 36 Bl AT — 3% 28 A3 55 2 (AR
£ 365.01nm~2325.42nm [PJEIEEHE P, RAVHB KBTS Z, TR ER AR (1D 1H5H:
02=Ag+A N2HAN AV HANOHANS (D

AF: Ac-As—HHE WG

AWK, pm;

n—ITHR GHEREE: A] R B£1x105) .

#£2 Table2 %2

P 5T JEIE FEEK (am) ik TG FEEK (am)
Spectral Line Light Source Wavelength Spectral Line | Light Source Wavelength
i Hg 365.01 C H 656.27
h Hg 404.66 r He 706.52
g Hg 435.84 A’ K 768.19
F’ Cd 479.99 s Cs 852.11
F H 486.13 t Hg 1013.98
e Hg 546.07 Nd Laser 1064.00
d He 587.56 Hg 1128.64
D Na 589.29 Hg 1529.58
He-Ne He-Ne laser 632.80 Hg 1970.09
C’ Cd 643.85 Hg 2325.42

AT AR EAL S BE (E: “D-"JF LI ) 44 AR S 28 (1 4 5 R 2 AE-30°C/H 3B K
REEAE, FMPAE T d 2RI 5 KA M AL B Re, W s N AT ng AT LB A
® (2) HHE.

oAt 128 F T 5 R BE A A AL, AR T R A T AT PR

nds=ndﬂdeXlog(£%) ............................................... 2)

K
s—IB K
so—IiR ‘Ki##-30°C/H;
Ngs,—IBKHFE so T d e if 3
ngs—iBJGER s T d 2RI 5 K,
Ba—d LE T I RBEA H I AL B .
R R B R R, IR TR RIR SR ZE R AT R AR R (—E R AT,
MEPRNZHR (LR D .
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2 Optical properties YZRJHE

2.1 Refractive index JEHTR ny

Refractive index is denoted by the letter n, while spectrum line or wavelength is denoted by x.

n [ TEHTHR, x 1TAT PS5 WVIFER,

Twenty spectrum lines’ refractive indices of colorless optical glass provided in table 1 are measured by

minimum deviation angle method.

KA & a7 OECNTT T ADBHTRITR 1 PO 20 A7 MVROIEFT=TER L T R/ IMRZEMIEIC L - THE

ShET,

Test equipment: High precision refractive index tester (SpectroMaster UV-VIS-IR) made by German

TRIOPTICS,

R N TRIOPTICS &41# SpectromasterUv A 17 ARSMKS 2 i T 5,

Measurement accuracy: +3x10° in the ultraviolet range, +£2x10 in the visible range, £5x10 in the near-

infrared range,

TIEDKE: SANER © £3x10°, WHDGHEE © £2x10°, THRMER @ £5x10°,

Sample requirements: No visible striae, bubbles or stones with naked eye, stress birefringence up to class 1.

Yo TNVOENRNRE LD - BT E TRAROVEE, EL-Ub 1 ik,

Upon special request, we can provide refractive index of any spectral line from 253.65nm to 14um.

Rl 7 AN H L, R 253.65nm~14um OFPHN TV D A7 MO JEFROBIEMH AR TE £9,

In the spectral range of 365.01nm~2325.42nm, the refractive indices not listed in the handbook can be

calculated by the Schott formula (1):

365.01nm~ 2325.42nm DAY MVHEIFA T, WEOEIIENRRINLWE v a vy (1) THETEET,
n2=Agt A MHANZFA N H AN SHAAS (D

Where = = T:

Ao~As—Calculating constants #t5E%;

A—Wavelength 3%, pm;

n—Refractive index fE#75 (Calculation accuracy at the visible band B2 ix %3630 F: £1x1079).
Correlative spectrum lines’ refractive indices of low softening point glass (glass starting with “D-") in this
handbook are tested after -30 °C /H annealing process. The variations of refractive index of d line with
annealing rates PBq are given in the handbook, and refractive index ng in different annealing rates can be
calculated by formula (2).
Ay #a 7 HH LT D MO FIH 7 ADEHTRIL-30C/H CHEIT =— /L Lz b & DJEHITRTT, mENHEE
T 5 dREITROLLER BT L TEV ET, TOTF—F THHEEE s TV =— N L7z L EDOBEIENTLOK

(2) THRELTBY £,

Other spectrum lines’ refractive indices varying with annealing rates are also available if required.
ZTOMD AT MIOVEROB AR T B EITRE L EIC LT, ZBERH AL EIC bRt A Z R TEET,

nd5=nd50—BdX1og(%) ............................................... (2)

Where = = T:

s—Annealing rate 7 =—/L A E— [,

so—Annealing rate -30°C/H 7 =—/ L A &"— RE:#£-30°C/H,

ngs,—d-line refractive index at annealing rate so 7 =—/L A E°— F s D d FROJEHTE,

ngs—d-line refractive index at annealing rate s 7 =—/L A £"— K s Bf D d $RD JEITR,

B4—The amount of change in the refractive index of the d-line as a function of the cooling rate ¢ ElE#H (2% 9~ 5 d KR
Preo 2 b
To meet the requirements of designers, we also provide the refractive index at different annealing rates and
molded refractive index (under certain molding conditions), designations and datas are shown in the annexed
table 1.
JEATERIEAE A HH L 72 7 AREFEIC KT LT, =V R L AR O T =— V& (MEERE) [ X2 EIFreTr—4
FRFE—N R VARZOEEORTRT —2 (BEMH, Bl L R L > TRRDREMNH D) 2H#H LT
WET, BIFE T 2T EI N,
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2.2 IR D1 %

EP%B@%&?‘ZIHF-HCE‘ZHF'-HCW
Bl DT vas ve & X UTF

_ ng-1
Vg= mpne T (3)

ne-1
e TS 4

2.3 FXTER > EEL
FEXT I — M FAE O IE 2R 5. K X Y AR iz A0 (5) Fow:

_ hx—ny ! _ nx—ny
Pxy= mne T Dy Ty (5)
?ﬂﬂ‘qj@ﬁg%é/ﬁ\ﬁ T Pd,C\ Pe,d\ Pg,F ;Fn P’d,c/ N P'e,d\ P’g’Fr E(]{Eo

24 FEABME
WRYERT LA, KREHTEIEE I, AW LR AR:

PX,Y:mxyyl)d'i‘bX,Y ..................................... ( 6)
AR 35820 C ) D 35 APy FH A0 R A REEIR:

Py y=mx yV4tbx ytAPx y. ..o 7
AT AL L H-K6 I F4 Jy3EiE, AR (8) 1H5APgr. APre. APc HIAPC

A Pp=Pg-0.4902+0.000552 vy

AP, =P, £-0.6436+0.001661v,

AP¢ =P -0.5401-0.004846 vg

AP =P -0.4004-0.002400 Vg.......oovvennn (8)

2.5 FTHFEFERE dn/dt

eI T (T 5 24 525 FE (I B T R AR AR AL . Hr ST R B IR AR A FH T 5 IR A% dn/dt Sk
FoR o i I R BT FH s SR AR G S R R 2 (dn/d e (101.3KPa) L 25 H 28 5% 4t
SRR RE(dn/db) abs Tn o 1E-60C~+160°C IR ZIE I N, FEFE 20°CHAE— N RE s
2P R R B AN (9) HE, SR REE 22 dna/dt L3R 3.
#3 Table3 %3

TR E dngir/dt(10°6/°C)
(C) t S C (0} He-Ne d e F F' g

-60~-40 -1.60 | -1.60 | -1.61 | -1.61 | -1.61 | -1.61 | -1.62 | -1.63 | -1.63 | -1.64
-40~-20 -1.34 | -135 | -135 | -1.35 | -1.35 | -1.36 | -1.36 | -1.37 | -1.37 | -1.38
-20~0 -1.15 | -1.15 | -1.15 | -1.15 | -1.16 | -1.16 | -1.16 | -1.17 | -1.17 | -1.17
0~+20 -0.99 | -099 | -1.00 | -1.00 | -1.00 | -1.00 | -1.00 | -1.01 | -1.01 | -1.01
+20~+40 | -0.86 | -0.86 | -0.87 | -0.87 | -0.87 | -0.87 | -0.87 | -0.88 | -0.88 | -0.88
+40~+60 | -0.76 | -0.76 | -0.76 | -0.76 | -0.77 | -0.77 | -0.77 | -0.77 | -0.77 | -0.78
+60~+80 | -0.67 | -0.67 | -0.68 | -0.68 | -0.68 | -0.68 | -0.68 | -0.69 | -0.69 | -0.69
+80~+100 | -0.60 | -0.60 | -0.60 | -0.61 | -0.61 | -0.61 | -0.61 | -0.61 | -0.61 | -0.62
+100~+120 | -0.54 | -0.54 | -0.54 | -0.54 | -0.54 | -0.55 | -0.55 | -0.55 | -0.55 | -0.55
+120~+140 | -0.49 | -049 | -0.49 | -049 | -0.49 | -0.49 | -049 | -0.50 | -0.50 | -0.50
+140~+160 | -0.44 | -0.44 | -0.45 | -0.45 | -0.45 | -0.45 | -045 | -0.45 | -0.45 | -0.45
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2.2 Dispersion and Abbe-number 778t & 7 v gk

The central dispersion is expressed by ng-ncor ng-nc.
HER 3 B X ne-ne 800% ne-ne T,
Abbe-number vg and v. are defined as:

T v, Ve IZENETNKRUT L > TROTNET

ng-1
Vg= RN (3)
np-nc
ne-1
D e (4)
np-ne

2.3 Relative partial dispersion X5 D43

Relative partial dispersion is usually calculated with arbitrary spectrum lines. For example, relative partial
dispersion for wavelength X and Y can be expressed by formula (5) :

FESHR A D BITMER DAY MUVBRTHEAETE £, # : R X & Y OMxHo osEtian (5) TRARL
i‘g_o

nx—n ' nx—ny
PX Y = XY ) P XY R R T T LTI (5)
> ng—nc g ngy—ng

The values of Py, ¢, Pe,d, Pg,rand P'q,c , P'c.a: , P'g ¥ are given in the handbook.

FZ a7 OFITIEEREIZ £ > T, Paen Peav Por & Placr . Plegy Py ECRRINET,

2.4 Abnormal dispersion 2% 58k

According to the Abbe-number formula, the following linear relationship is tenable for most

n

normal
glass " :
T o _NARIZE DN T, REHD TIEEETZ A 8, WOARILASLH T,
Py y=Mx yOgHDx vy (6)
The deviation value APx v of relative partial dispersion can be calculated by the following formula:
FEH 5 D B DIRAMEAPK, v DEMEKAUZ L > TRODTWET

PX,Y=mX,YDd+bX,Y+APX,Y ........................... (7)

APg F, APg e, APciand APc; against H-K6, F4 can be calculated by formula (8) :
HK6 & F4 Z Jue b LT, AKX (8) &k o T, APgr. APg. APcy Fl APcs # W T & £ 7
APp=Pr-0.4902+0.000552 vy
AP, =P, £-0.6436+0.001661v,
AP =P4-0.5401-0.004846 vq
AP =P -0.4004-0.002400 vy.................. (8

2.5 Temperature coefficient of refractive index dn/dt BHr=RDIEELREL dn/dt

Refractive indices of optical glass change with temperatures. The relationship of refractive index changes to
temperature change is called temperature coefficient of refractive index dn/dt. Temperature coefficients of
refractive indices are determined by temperature coefficients of relative refractive indices in the dry air
(dn/dt),1(101.3KPa) and temperature coefficients of absolute refractive indices in the vacuum (dn/dt)ass. The
testing data are provided every 20°C from -60°C to +160°C.

N T ADIFIRITIREIC L > TR L 4, ORI ROBEARE dn/dt THER L TOE T, JHBITROIR
JE AR BT HL I 7 Z2 S C O M TSR O IR E AR EL (dn /dt)a(101.3KPa) & B 22 H1 T il Skl T 47 58 0 IR AR 5k
(dn/dt)ps R LET, -60C~+160C OIREFIFAIC, 20CHEDO IR dn/dt 77— X PR L TWET,

Temperature coefficients of absolute refractive indices (dn/dt) as. can be calculated by formula (9), and the
temperature coefficients of refractive indices for air (dn,i/dt) are indicated in table 3.

et TR ORI AN (9) ICX o THEETE £, EROBITFRIBERE dna/dt 13£ 3 23 ELET,

dn dn dny;
() () 9
dt/aps, \dt/pe]. dt
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2.6 FTHTHRERIE BB HH A
TR AR R IR R, AR (10) T

dn)  _n’(uTo)-l ) 2, Egt2E AT
(dt)abs'_ 20(0To) (Do +2D;"AT+3D, AT Hvrwen ) e (10)

A

n(A,To) —Z 5 i BT IRAE G 47 5 % 5

To—ZFHRE (201C) ;

T—HARRE a7 T)

AT—RE T 5 To I Z1H;

A —E AP HRBB A (BAL: pm)

Do+ Div Doy Eov Ei Flhrx— 533 M54 S 10+ 5% 5
EMHEETERE: —60C~+160C;
& PR K TER: 0.365um ~1.014 um.

2.7 BiSIEH AL B

SR FH I8 28 5 2405 D R i A S 00 3 3 5 B, RIS AR 7 10 1 [ A Tt n ey bk g 2 i
DAL 1% AcTEN:

e
F—IMAIHIKA, kefs
O—FEMEAE, om;
d—FEAH R .
AR - 1 e 5 1 X P TR g -2 e i, FEAE S O AL, BB NSRRI IR IR B R 228,
5563 55 B B ERN ) 2 AcHEAELL T K &

S =B A dueeeeeee e (12)
o () (2) aTeHESHYE RS, WA (13) .
TIXD XS
B = (13)

A
—NFEZE, nm;
O—FE M ER, AL em;
F—IMAIHRN, AT kefs
B—RM 15 R E

MR K 1550nm, 7. 1071%/Pa.
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2.6 Calculating constants of dn/dt B RIBEREOHEEE
The temperature coefficients of absolute refractive indices unspecified in the handbook can be calculated
with the aid of equation (10).

DAL 17 TEd S IRE DM EIT R EAEPA TR S e 0EE, ROAK (10) (k> THRETEET,

dn)  _n’QTo)-l ) om0, Egt2E AT
(dt)abs_ 2n(\,Ty) (Do+2D-AT+3Dy AT +—7»2-7»TK2 ) . (10

Where & ZT:

n(A,To) —Relative refractive index at the reference temperature2: 517 £ CHIFHX BT,

To—Reference temperature £2%3i2/%(20 C);

T —Targeted temperature B 122 (°C);

AT—Temperature difference T-Toi/ET & To»74(C);

A—Wavelength of the electromagnetic wave in the vacuumz 22 /1 o &g O 35 (um);

Dy, D1, D, Eo, Erand Ark—Constants depending on glass type 7/ 7 ARFEIC & 0 &% 5 5t FiiE k.
The applied temperature range & E#iFA: -60°C to +160°C;
The applied wavelength range ¥ & #iPH: 0.3650 um to 1.014 um.
2.7 Stress photoelastic coefficient )&/ t#itES B
The stress photoelastic coefficient B of the sample is tested by disk compression method, that is, the load F is
applied to the disk along the diameter direction. The value of the principal stress difference Ac at the center
of the elastic disk is:
AR A CROBH D L TER B 2 L TV E 7, FIBRCIREUEL O — M 5 I BRI E 2 N 2 7= & I MRD +
DA U DI EAGITR O TR L T,

8F

Where c C ©:

F—The magnitude of the aftereffect fij &, kgf;

®—Sample diameter Xk} E1%, cm;

d—Sample thickness A AEHE &, cm.
According to the law of plane stress-optics in the plane photoelastic test, the delay of the perpendicular
incident light, namely the optical path difference d, at the center point of the sample has the following
relationship with the principal stress difference Ac of the photoelastic coefficient B:
BIEITIC L DI EES(m), BT ACE UK EE A, REOESEZ dem)ET5E, ZNHDORICIZLLTFD
B H D £,

S=B A0 do (12>

Stress photoelastic coefficient can be calculated from equations (11) and (12), as listed in equation (13):
XD & (12) TEES S L, StEERIX (13) TRt £,

Where < C ©:
8—Optical path difference t# 7%, nm;
®—Sample diameter 4> 7" /L DELR, cm;
F—The amount of force applied Mz 7=E D K& X, Pa;
B—Stress photoelastic coefficient ji 415 k.
The testing wavelength is 1550nm, and the unit is 10!%/Pa.
BIER R © 1550nm, YEHEMEESL B DAL @ 107%Pa THRARLTEY 7,
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2.8 WERED R

MAAFEEREG (S0mm, 10mm) KEESZ, RFEdAKX (14) WHEIEED d B ERK
ML N R I I oy

d/(d1—dy)
o =(52)
A
div d—FESERE, di>do;
To—JEBE R di R TER KM BT % (S RTEHR) ;
To— B BER do RERTER KM BT % (S RTEHR) .
MR H AL UH4150 UV-VIS-NIR 4366
MARKEE . A8 T20. 3 %;
FEELR. U1 4%, &480EB%.
FMELE T &S5 smm M 10mm ERIAREK KRBT,

2.9 EBEhsor0)/hs
27 B 1 T U S G R R FH 3 €8 Asoroy/As Kok, AR 10mm=+0. 1lmm BEFEE L HR (&
RIASIRD) 5 400l PLZE L2 80% 5%t LRI Kokgo FIAs 7, B Snm AHAL CREEEEAN 1% 2

3 NST A 8 NHYE A T8 D o 451 - 80%iZE ik 3 X N Y A 357nm, 5% ik 3 X B [y A 324nm,
I I €0 hso/hs A 355/325, LI 1.

(%)

324 357 i (nm)

K1 Figure 1 1
% n>1.85 B, HTBIGHI SO REBR, B O ZEDZ 70%%0 B K 0 R hso,  BIA70/Aso
EHOFER ST E —RAEL10nm AN R A RFRESR, AT DURHEA Z TN RL
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2.8 Internal transmittance WNEBEIRRT
The internal transmittance of samples with different thickness (50mm, 10mm) are tested, and then the

internal transmittance T, of samples with thickness d at wavelength A are calculated by equation (14) :
JEZ-50mm & 10mmDFELDO Z N ENOFZBERZHE L ET, ROK (14) TEL DA T 2 OB RMEFO PN EREIE R0
ERHTEET,

d/(dq—dp)
= (7)
Where Z C T:

div d>—Sample thickness #EHE A, di>da;

Ti—Transmittance at wavelength A (including surface loss) for a sample of thickness di JE7x di DB O EARF OB @R (3
Rk zZED)

Ta—Transmittance at wavelength A (including surface loss) for a sample of thickness d2 JE d, DFEL DO RARFO TR (£
KA ET) .

Test equipment: Hitachi spectrophotometer (UH4150 UV-VIS-NIR),

ARBRAERE: H YL UH4150 UV-VIS-NIR 73 G LR,

Measurement accuracy: better than +0.3%,

TIE DR : £0.3% &1,

Sample requirement: bubble up to class 1, striae up to class B.

P TNVOER Tk, IRELIBHL,

In the handbook, internal transmittance of 10mm (t10) from 280nm to 2400nm can be calculated by formula
(12).

~ == 7LD 280~ 2400nm P EHFHHFHA O 10mm ONEHZIRE (110) 2 DOEAKDE I OZEONEFEEEIZE LW
(12) IZFtR SN ET,

The internal transmittances of different wavelengths for Smm and 10mm glass are shown in the handbook.

H 2w 7 OHRIITAEEOE S 5mm, 10mm ONEERELZTLH L THET,

2.9 Color code FHF&Ekso70)/hs

Transmitted spectrum performance of optical glass at short wave band can be expressed by the color code
Aso(70/As. Measure the transmittance of glass with a thickness of 10mm=+0.1mm (including reflection losses at
the surfaces), wavelengths Ago and As respectively corresponding with transmittance 80%, 5% are used to
express color code in 5 nm step (round off 2 and round up 3 or more, round off 7 and round up 8 or more of
the bits of integers). For instance, if the corresponding wavelength of transmittance 80% is 357nm while
transmittance 5% is 324 nm, the color code Ago / As is 355/325, as shown in figure 1.

W H T A O O 53 BB T2 B Asoqo/As TE/AR L E T, JEA 10mm+0.1mm OFEIOFIE R (KK HHE

RKEEGD) 1L80% &L 5% %R TUREN N &As TERAL T, Snm ZHZ L LTWET B | OMETHN ZH=A

ERENADFRITRED £97) . BIXIE, B 80% 2/~ 9K 3570m TH V| BEBHR 5%Z& /R 324nm
ThV., EEEs/As1L355325 TH VT, M1 E2B3BL TSN,

For a glass whose nc is higher than 1.85, A7 is used in place of Ago as a color code due to a heavier reflecting
loss. That is to say, the color code is expressed by Azo/As.

E72. n>1.85 DA, RiESHHARBRE 2D, 80%DFEIFRZ R TREORD Y IC 70%DFEE R 2~ EE

MANTOESICERLES, Bl bho/hs TRRLET,

The variance range of color code is usually within £10 nm. Upon special request, we can provide materials
with smaller tolerance.

HEEEITIEMEME D + 10nm WICEE LEBR I TWE T, 8Bl TEHITH LT, o L/NSWAEDHE 22T
TET
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2.10 WiEEEEArs/A1s
F 10mm B335 NI R 80%A1 5%X%T B FI3E Kdtsos Ats 16 5 RALB I E CFLE .

2.11 ITEBICHEEAL

“J FERR G2 48 HH PH G B A B KB TR HE S 51 A ' 22 B B i 2 A8 4k . #4588 JOGIS:  04-2005
2 Bl ek P BRI T VEREAT IR . B 30mmx12.5mmx 10mm [ R TG FRRE S, 78 B BT IR
7T 2 80% % LTI K, ARG KRR B [ B AE MR G B ORE S 2R b, FTHFORITIRGS, fEREMTE
100°C+5Cigk% 4 /N, SRIGHENG. RIBARAE, 7E 24 /N IR KAt B gL R . fi. JEiEd
2 FEAN I FERE S HR AL

o FERE IR B AML B D HER R, R BN RS 1 A

27



2.10 Internal transmittance PN%E% R Ats0/Ats

For a 10 mm glass, wavelengths Atso and Ats respectively corresponding with internal transmittance 80%, 5%
are used to express coloring degree of the glass simply.

JEZ 10mm D7 7 ADOWNEZEEH 80% & 5% & /R T R A tso/hts I &L > T, BAAREZMESICRTLET,

2.11 Solarization Y5 V¥ — 3 AL

“Solarization” means the transmittance change of optical glass due to sun or ultraviolet radiation for a long
time. Solarization is measured according to JOGIS: 04-2005. Polish the two large sides of a
30mmx12.5mmx10mm sample, and test its corresponding transmission wavelength A where the
transmittance is 80% before solarization. Fit the sample in the sample holder of solarization device, open
mercury lamp to irradiate for 4h at 100°C+5°C, and then keep the sample in dark place and room temperature.
Test its corresponding transmittance after solarization at wavelength A inside 24h. AL refers to the
transmittance difference before and after solarization. Solarization AL is expressed as a percentage and is
accurate to one decimal place.

“VZ ) EB—va VANVTERBEEREO TSR A BV TR LT, T T A0GEHERE LS EHLFD

& T, JOGIS : 04-2005 JEH T AD Y Z ) E— a v OREHFEIC L > THE L £77, 30mmx12.5mmx10mm D

YT NOMEEE L, WET 2N OEBREZHE LET, o 7N lEEREICEE S v, BURHEE &

100°C+5°CICHI A T, Btz AR S H RN DB FTEMIC R 5 K 9 208 C 4 IR L E¥., 2ok, =ET

REPTICARAFE L. 24 RIS 0B R 2 E L E 7, MHRTOFEER 80% KIS DRIV TR #% D@m=

DI % /IR L (L E TRHEMTERRLET,
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3 fLEEtkRe

JCEEBETCAF ARG A IR, HAOC R RS AR R o B AR IR BE PR R 2 B3 1

b2 FasE v
3.1 i KSERRE S RCS) RHE)

TEHE 50 C. MR 85%MI% T, HR4E B
TP G H T K B 55 BT 7 B 8], K B
PR KSR E S M=, W 4.

3.2 PiRIERRRE I RAS)(REE)

7E 0.IN  (pH=2.9) . & 50°C [ R ¥ W AE FH
T, MRIEBFEM R I T 0, R 2O
B % P 7 LN IE], RO S BT RR R AR E 1t
N=2, WK 5.

3.3 M AKIERRE M DWi R )

#* 4 Tabled 4

2% 7] Grade 1 2 3

A Time (H) | >20 5~20 <5
X5 Table5 #5

5 Grade 1 2 3

1A Time (H) >5 1~5 <1

FERLJE AR AN 10g(R5Hf & 0.0001g) i 400~600um #r A BEF (i 40 H~30 HF) , K2
RIESAT 80mL Z&18/K (pH=6.5~7.5) HJAFEILIGLEHN , 7E 98~100C/KIEHHIR 60 708, K5k
A RIORL 4 0 A% A 1E E R R AR R, A 80mL Jo/K ZRESESE S, T 12045 CHREF R E . AR4E R (15)

TR B 5
Dy = E X 100, oo (15)
A
Dw—IHIRHE 5, %;
B—id JE B AREEI R &, g
C—id JE AR R TR, g
A—LyERE, g.
PRI R ER 0 5 K6 i KA R e 1 Dw Mgk, W& 6.
#6 Table6 6
2 Grade 1 2 3 4 5 6
B HE 2 E(%) <0.04 >0.04 >0.10 >0.25 >0.60 110
Soaking-out percentage ’ <0.10 <0.25 <0.60 <1.10 -

3.4 WERTERREME DA ERIE)
5 Dw B E EAEE, EROR N EEN 0.01mol/L ISR /KIS BT AL FE, HREN (16) iHHEI%

R E
_BC
DA—B_AXIOO ..................................................................... (16)
A
Da—3UER M A EL %
B JEERAAFE I T &, g
C—rl e AR MR SRR BT, g
A—PERS R, g.
R IR HE 2 EG  ROL A B BRAE AR E T Da 0 N g, Wk 7.
#7 Table7 #£7
4431 Grade 1 2 3 4 5 6
N LN
L) B (%) <0.20 >0.20 >0.35 >0.65 >1.20 220
Soaking-out percentage <0.35 <0.65 <1.20 <2.20
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3 Chemical properties {LZ2RfEE
The chemical stability is the ability of polished surface to resist erosive substance of sorts during the glass
component being processed and afterwards being applied.
W T ARFIIIMLEMHDEIT, MRS KRN DKFER, REET A7 EDRBEZIN A DRENVNFT T A DL
MAME & EbTNET,
3.1 Humidity resistance RC (S) (surface method) IB&UZxd 5 WA RC(S)FE L)
The humidity resistance of optical glass is classified into 3 grades according to the time required for a
polished surface to form a hydrolyzing spot at the temperature of 50°C and humidity of 85% (see table 4).
IREE3 50°C, FAXHLEL 85% DEREIAMN T, T AOMBEOREIZY 7 BEL D E T LRERICL > T, 207
ADPREUT T DAL 3RS THET, R4DE T
3.2 Acid resistance RA (S) (surface method) TiEEH:DVEMR DZEM: RASHEEEE)
The acid resistance of optical glass is classified into 3 grades according to the time required for a polished
surface to appear interference color or parti-color or fall-off in 0.1N (pH=2.9) acetic acid solution at the
temperature of 50°C (see table 5).
0.IN, L 50°CONFRIAEOIER O F T, A7 AONHERENZ ORI S 23 135nm £ TIZ D RHEIC L > T,
T AT O O EMZ 3 I ENTVWET, K50 K51,
3.3 Water Resistance Dw (powder method) ik #: Dw(FRER)
Place 10g (accurate to 0.0001g) glass powder of grain size 400-600um (sieved with 40~30 sized mesh) in the
filter, soak into a silex glass flask filled with 80ml distilled water (pH=6.5~7.5). After constant temperature
water bath (98~100°C) for 60 minutes, move all the glass grain to constant weight filter, wash with 80mL
absolute ethyl alcohol, and then dry to constant weight at 120+5 ‘C . Calculate the leaching percentage
according to formula (15).
7 4 VA —1Z, 10g(0.0001g F TIEREID). KL 400~600 u m YR H T A (40~30 A = i), 80 ml DIEEEAK(pH
=6.5~7.5) A=A T A7 T A 2R L, 98°C~100C DK T 60 /3 MIEIRIRFF#, H T AR 1% —7E
DEBEDOT ANV F—IZB L, 80mL OHKTHZ J —/Lififf L, 120£5CICEOERIT/R D E THHRIED, A(15)
WEdE, HTADEHELZHEMLET,

Dy = X100 (15)

Where & Z ©:
Dw—Soaking-out percentage % 7 A DigH Lizi—& 2 ~, %;
B—Mass of filter and sample 7 1 v &% — L EL O E &, g;
C—Mass of filter and soaked sample 7 ¢ /L& — L B & L% OREIOE &, g;
A—Mass of filter 7 4+ L% —D'E &, g.
According to the calculation results, Dw is classified into 6 grades as shown in Table 6.
AHRTHIZRE LI/ S—E Y MCE - T, KN T ADIMANE Dy % 6 RSN THET, K6 DI DI,
3.4 Acid resistance Da (powder method) THESM: DAGKYREE)
The testing method is similar to Dw, but 0.01mol/L Nitric acid aqueous solution is placed into the flask for

treatment. Calculate the leaching percentage according to formula (16).

Dw OHIEFFEEF L L 912 0.01mol /L fHERIATRSN 7 7 A I A | AT ARHRIZ(16) KiITht-» CEFESINET,

DA= e X100 (16)

Where & C ¢
Da—Soaking-out percentage % 7 A D LizX—t > K, %;
B—Mass of filter and sample 7 1 v % — L REL OB &, g;
C—Mass of filter and soaked sample 7 1 L% — L R R L7-RAEIOEE, g;
A—Mass of filter 7 4 V% —DEE, g.
According to the calculation results, Da is classified into 6 grades, as shown in Table 7.
HETHREER L S—tr MZXko T, XN T ADIMEEME DA % 6 TSN TWET, RTD LI,
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3.5 B AR AR Y Ron(S)(GRITTE)

B S THME R A 40mmx40mmxSmm FHREE, BT R HEE BEEE AN 50°C3°CL WKEN
0.01mol/l FJE AL BN ZKIEI 15 /NS o AR B SR A7 T AR IR B 1 P34, 547 mg/(ecm?-15h), ¥
2 I3 (TR B R 5 % Ron(S) N TLdk, W3 8.

%8 Table8 8

23] Grade 1 2 3 4 5
=R f'ﬁE
RiRE >0.02 >0.10 >0.20
Soaking mass <0.02 20.10 20.20 20.30 >0.30
mg/(cm? 15h) ' ' )

3.6 M ekl A AR E P RP(S)(RIHE)

B 7S H PG 35mm>35Smmx8mmidk i, 1715 TR E 2 50 C+3°C. K N0.01mol/L H. 7843 4%
FEIINasP;00/K W 1/NEE o AR 3 A7 T AR N9 U R P38, B mg/(ecm?-h), K564 B IS UL
AR R ERP(S) I N L, W9,

#*9 Table9 #9

%5 Grade | 2 3 4 >
= F’TE‘
< &kﬁ B o0 >0.02 >0.20 >0.40 0,60
oaking mass : <0.20 <0.40 <0.60 -
mg/(cm? 1h)

3.7 MR CR

1% GB-T7962.23-2019 AR 7 v, W5 a0 AF T8 B A0 A0 R 90 % OV AN /K 28 S 3R 852 1R 9
TEA0°C~50 CHERA 1 WA B AE3, TEIA1SAN R HRAE W AR S AR D Ay i AR ok 384 o 8 o ik 1 4647
T, W10,

%10 Table 10 % 10

%5 Grade 1 2 3
a b c
THLE B N &
. >0.3 >1.0 >2.0 >4.0
Increase in haze <0.3 >6.0
<1.0 <2.0 <4.0 <6.0
AH (%)
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3.5 Alkali Resistance Rou(S) (surface method) 7 /L% U ZEM: Rou(SHEEIE)

Dip a 40 mmx40 mmx5 mm sample polished for six surfaces into essentially stirred NaOH solution, whose
constant temperature and concentration is 50+3 ‘C, 0.01lmol/L respectively, and the dipping time is fifteen
hours. According to the calculated average value of the soaking mass in unit area and the unit is
mg/(cm?-15h),the alkali resistance Rou (S)of optical glass is classified into 5 grades as shown in table 8.
NI Z I L 7o 3 A X208 40mmx40mmxSmm O el 2 FE3 I HEFE LT, BEZRIREE 50°C+3C, #REEAS 0.01mol/L &
NaOH /KIEIRIZ 1S FE AR LE T, 2=y MEEICE > T, B LAHEEOEAHEEAFE LT, %07 ADMT
NI U ZENE Ron(S) % 5 #RIZ/FE L TV E S, BT mg/(em?-15h) , 8D X H 1T,

3.6 Phosphate Resistance RP (S) (surface method) TH¥EHIZE M RP(S)(RHE)

Dip a 35 mmx35 mmx8 mm sample polished for six surfaces into essentially stirred NasP3Oio solution,
whose constant temperature and concentration is 50+3 C, 0.01mol/L respectively, and the dipping time is
one hour. According to the calculated average value of the soaking mass in unit area and the unit is
mg/(cm?-h), the phosphate resistance RP (S)of optical glass is classified into 5 grades as shown in table 9.
NI Z B L 7o 3 A 2203 35mmx35mmx8mm O el & FE3ITHEFE LT, [EE IR 50°C+3°C, #REEAS 0.01mol/L &
NasP3O1 /KIFRIC | AR LET, ==y MEIC L > T, B LZEEOEHFEEHE L T, 5N 7 2O
YA EME RP(S) % 5 MIC/E SN TWET, AL mg/(em>h) , FID K HIZ,

3.7 Climatic Resistance CR fit{&: CR

According to the test method specified in GB/T 7962.23-2019, place the sample in a testing chamber with a
saturated water vapor environment at 90% relative humidity. The temperature is cycled alternately every 1
hour between 40 ‘C and 50 C for a total of 15 cycles. The climatic resistance is classified based on the
increase in haze of the tested sample before and after exposure, as shown in Table 10.

GB-T7962.23-2019 ORITEFHIEIZ L - T, #BH &2 FRXHEEE 90% D faF1/K A RERELRBRAE N IC AL T, 40°C~50C Dl
FETIRRZ &I, 15 A 7 VICRZAEEER LE T, BB AL S 4L 2 Rtk OB\ NI DV T Wit 4 555k
FTTHEST, K10 E2SRT D,
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4 $HFHERE
4.1 LHERBK RS

RVERIEIK 2B — E U N IRE TS O 3R m K K. R ARk, R
FHIEZ RSO &, 19 2B N Z IR 2 BALEE R RS SN MK E R ML, BIERERE
PE R AR IR At IR . BIRE SL A — e IRE VSR N, BRI 1C, B KE N K E,
FEoR PR BEVE B YRR A PR IR R G DL 107/K N BRI ER IR

TR A . [ iR Oh /A =) DIL402 SELECT JEZRK 2B

REJEHE: -150°C~1000°C;

MR R T£1 %;

FESHEESR: PRI N AR T AL, S S . BT 1 2%,

FMH4AHE T-50C~80°C A1 100°C~300°C PR EIK 2% (LK 2) , PAK-50C~+160°C i H
WEERE 10°C ISP I R4

dL/Lo*10°

S = N W B th & -1 o8 @
\ 1
th
§
DD
]

|
PR I |

1
1
1 L L
-100 0 100 200 300 TeTs °C

K2 Figure 2 2

4.2 HRREE Tg

KB K Ja RE S DL — 2 R TR, 3 2R AR E R R AR i 2, Wld 2 Frs. 1%
1 DA i DX AP T2 S AT S R A8 X 2 (I A N AR B, A °C

4.3 HEEE Ts

B K B AR TR I R P s AR A TR B Dy b TR R R, A ON°C, i 2 R, ARG B
W TS 82 P ) DAy st 3 R 2

4.4 MNAZ R TS

JSEAE ki A BHERE L0 10143dPa-s I AGIELEE, B L/INS P9 ATV R BC0 P9 N (R, AR ON B IR
K BRIEEZ .

4.5 BKA Tio"

B K R BRGSO 1013dPa-s I FIELEE, B TLS Bl 9 RV BR 500 N SE D TRLEE PO BIEIR
K EBRIEZ .

4.6 FHAREN

FEFBEIN F R EURIRTERR R M GRS I e pAy i dod Sy T A A 328 P A ok LA S 7 B8
R EZ, HARR, BALN W/(meC).
A7 i H R R Ed B S AR B PIRIR N 70°C~30° CIREME, e ARSI E+5%.
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4 Thermal properties Z\AO%5E

4.1 Linear thermal expansion coefficient #REERE (o)

Linear thermal expansion coefficient refers to the elongation of the unit length of glass when heated per 1°C
in a certain temperature range. It is measured with thermal dilatometer by quartz comparison method. After
obtaining the relationship curve between temperature and sample elongation from room temperature to
softening temperature, we can get transition and sag temperatures through graphing method. In a certain
temperature range, after every 1 °C increase in temperature, the elongation of the unit length of sample
indicates the mean linear expansion coefficient in this temperature range, and expressed by 107/K.
MRBMEIRMREL « —ERRREORFEANIC, H 7 ADREIZ1 CT LI LT 5K, 77 ADOHMESOMMERTT,
FIED D S AR L CL BRGNS X 5 i DGR E £ CTOWRE & T OMEEOBFZ KDL,
AR E & R AR Ts AMEETE TRD 72, WEY > 7 /VIRFEDRERM, 1 CZLIRE LR, B R SOMRE
T Z OIREHPIN TY > 7 ORI E R LE, AL 107K TF,

Test equipment: NETZSCH expansion coefficient tester (DIL402 SELECT),

BREERE: FA Y Nike CorporationDIL402 SELECT A#Z3REAR SR EHE,

Temperature range: -150°C~1000°C,

IR EEHIPH: -150°C~1000C,

Measurement accuracy: better than +1%,

HEDKE: £1 % & 9,

Sample requirement: No visible stripes, bubbles, stones or other impurity with naked eye, stress
birefringence up to class 1.

Yo TNV OENRNREL LI & AT H TRARWEE, IEEEIT L~V 1 #,

The mean thermal expansion coefficients from -50°C to 80°C and from 100°C to 300°C are given in the
handbook (see figure 2). Also, the mean thermal expansion coefficients of every 10°C from -50°C to 160°C
are provided.

5w 7 ORI, -50C~80°C & 100°C~300°C D FEIRENZRA S 2 ern L T ET (M2) , KT-50T~160Cii
BERIPHIC 10°C fg O RIZIRMR B R ST E T,

4.2 Transformation temperature &% Tg

Heat an annealed sample at a certain rate, we can obtain the thermal expansion curve between temperature
and sample elongation, as shown in figure 2. The transformation temperature Tg is defined as the
intersection of two lines that are extrapolated from the low and high temperature sides respectively.

T ==L AT AN ENREETHIR L T, BE LR OMBEEDOBROBIEER Y 7 725G onEd, K2
AT K DI, ARIRAEEL & SR EE D B O IE R 5 DAL RIS T DIRE NI & LT, BAIC T,

4.3 Sag temperature BRI Ts

The sag temperature Ts is defined as the temperature at which annealed sample stops expanding when being
heated, as shown in figure 2. The peak temperature on the expansion curve is sag temperature.
2WRTEOET == L7 T ZADMUA I E DIRENERAOIRE & UTER L TWET, BAC, Ik
MOE =213, BRA Ts (2B L ET

4.4 Strain point & Tio'4S

The strain point refers to the temperature at which the glass viscosity is 10! dpa-s. It is also called the lower
limit temperature at which inner stress in the glass can be eliminated within several hours.

BRI T A ORNED 10143 dPars (2R DRFOIRE TS, BILEIFH, U7 ANDOEAZHETE HIRE T,
FADT —= VDO FREEEEPNTVET,

4.5 Annealing point %% & Tio"?

The annealing point refers to the temperature at which the glass viscosity is 103 dPa-s. It is also called the
upper limit temperature at which inner stress in the glass can be eliminated within several minutes.
IRIDET AT T A DRGNS 107 dPars (1272 DRFOIRE TT, BB ON, T ANDEAZHETE HIRETT, 7
FADT == ERIBEE S FHDILTWVET,

4.6 Thermal conductivity Z=#E =R ())

The thermal conductivity of optical glass refers to the heat transferred through the unit area per unit time
divided by the temperature difference of the unit distance under stable heat transfer conditions, and
expressed by A, in unit of W/(me‘C).

The thermal conductivity listed in this catalog is measured at the temperature of 70~30°C. The measurement
accuracy is £5%.

BRI IZE U 7o B T B IR 208 2 BN R O B 2 B EREE DR EZE THI > T, W/(me'C)Z HAL L LT
BRSNET, 70~-30CTOEKIETH Y | BIEREITE5% T,
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5 PlitERe
5.1 HREE E. BUIEE G MR
NI IR B BI VIR E G AARs tbpd% F 51 A it &

__4GX3GVIp
Tﬁ'p ......................................................... (17)
—v/2.
GV P (18)
B 2ol (19)
e
E—%Eﬂﬁi Pa;

VL—%&@F‘; m/s
ViR, m/s;
n—iHRA EE

p—BIEHL, glem’.

5.2 Knoop & HK

Knoop A 5 A5 H S fUAE B A 38 o SR FH OO RRAE A1 9 172030711 1300 DU A HE WA 5k, 45 0RE
KM 0.98N [ Fifar, TREF 15 PP BRI, 2 imr, HEMEIE I EIRKFE R IRK M4
L, Af A (20)THEE Knoop A :

H1<=1.451-di2 .......................................................... (20)

Favi e
F— & fiff, N
d—EIREX ALK E, mm;
HK—Knoop i, 107Pa.

5.3 BEFE/E Fa

# 30mmx30mmx10mm B HEIRAE, K TE EE 65 #4/40Bh ek (52 T 4L, BE A0 80mm Iz
B, ®EGIN9.SN s, 4 WI14#L IR0 B S0 BE 3 438, D2 i B A1 J5 A RE i
HEE D R We 3 H, CARIFE R, e brEBE R (H-KOL) Y BE 35k /b i & Wo, #4240 21
THE R .

FA—— X 100= =22 X100, ..o, 2D

Wo/Po

A
Wo—briE B3 H-KOL [ EE /b R &, g
W MR 1 B A D &, g
po—HRUHER I H-KOL I E, g/em’;
p—HE ML B, g/em?s
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5 Mechanical properties #BRAMEE

5.1 Young’s modulus ¥ > 7" 3 E, shear modulus [#4:28 G and poisson ratio &R 7 2 > tp

Young’s modulus E, shear modulus G and poisson ratio p of optical glass can be calculated with the
following formula:

WA T ADY v TREREE, MIMERG ERT Vo udkc k- CHELET

_4G%3GVip

T (17
—v/2.

G V2P (18)
B 2L (19)

Where Z Z TC:
E—Young’s modulus ¥ > 7%, Pa;
G—Shear modulus f#%=R, Pa;
ViL—Velocity of longitudinal wave #itii i, m/s;
Vr—Velocity of transverse wave i O #, m/s;
p—Poisson ratio A7V b

p—Glass density % F 20 # &, g/cm?’.

5.2 Knoop Hardness X — 7% & HK
Knoop hardness is measured with micro hardness tester. For this measurement, a pyramid-shaped diamond
indenter with vertex-angles 172°30" and 130° with a rhombic base is applied to the polished specimen
surface for 15 seconds, and then remove the loads and the length of the longer diagonal of the resulting
indentation is observed with a microscope. Knoop hardness is computed with formula (20):
X —7" (Knoop) i S 134/ Ml ST CRIE L E 9, JFROM AT 172°30'L 130°D 4 DD =2 —F— DM EEE & A
YEL NE~y RTHREBATREIC 098N OFEL T 15 BRI M L—A 2R LT, AMZHIRL T, | BT
BELTHEAORVWHOOMORIZAEL T, X QO TX—FHI&FHELET,

HK=1AS 1 (20

Where = = C:
F—Load fi#, N;
d—The length of the longer diagonal of the indentation < EADEVFOMAMROR X, mm;
HK—Knoop hardness X —7 (Knoop) ##/Z, 107Pa.

5.3 Abrasion factor EEfEE Fa
Fix a 30x30x10mm glass sample horizontally on the cast iron flat, rotating at 65 rpm. The test piece is
located 80mm from the centre of the flat and is under a 9.8N load. Grind continuously with W14# emery
grinding fluid for 3 minutes. Test sample weight before and after grinding, and calculate weight loss W. Test
weight loss Wy of standard glassH-K9L by the same method. Calculate abrasion factor Fa by formula (21):
30x30x10mm O > T35y 65 [RIEROFHERAR DA AN THEE L T, B ¥ =715 80 mm OfZEIZ 9.8N
TMEEME, 3 S wid# = A U —WTHIK AR LT o 7V ok O E& 2 IE U CHTEERD B &EW 4 5
HLET, £LT, RUFIETEENZRT Z A (HKIL) OEFERAEE W, (21) OERUTHE-> TRHAE SN ET,

F o= X100= -2 X100, ...\ oo QD

Vo Wo/Po

Where = = C:
Wo—The grinding weight loss of the standard glass H-KOL %% 5 2 H-KOL OEEFEH &, g ;
W—The grinding weight loss of the test sample EtOEFEEE, g;
po—The density of the standard glass H-K9L #=#7 5 % H-K9L D% ¥, g/cm?;
p—The density of the test sample B D%, g/cm?.
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5.4 LR H o
FH < = 55025 R0 VR R B K B R G R W S B, 2 A (22) A

Ol = et (22)
e
P*ﬁ‘ﬁ%ﬁﬁ, N;
L—#P, mm;
W_ﬁg7 mm;
t—/E &, mm.
5.5 % Ep

W AEARAEIUE IR T AL AAR K B AR AE S50 B 52 B )3 70K /NE iz AR T
I (4 2 R R HE K2 R I ) B o
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5.4 Flexural Strength phiF3% & op

Well-annealed specimens with polished upper and lower surfaces are used to measure breaking load by the
"3-point bending test", and the flexural strength is calculated by the equation (22):

SRHTREBIEIC LY, T=— s, ETEAOHE SR OBESEMELRE L, A (22) ([2& v iR

SEHRHLET,
3P-L

Where = Z C:
P—The breaking load fii# &, N;
L—The support span 3 si[#FEEE, mm;
w—The width of the specimen #£t O, mm;
t—The thickness of the specimen £t D/E &, mm.

5.5 Density #Ep

Density refers to the mass of per unit volume of optical glass at specified temperature. Use the size of
buoyancy of object immersing in a medium equaling to medium weight discharged by this object can obtain
glass density p, that is drainage method.

BEIHEDREDHRMABOBEREZELET, ATATHNOAT V=7 MRZTFDFNEFT V=0 FBAT 4
TaRPHTLEEIIFLCT, DEVPKETHT I ADOBELZIE L ET,
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6 BEERERIR
6.1 FTEFF ng FIBT 01 Hva RFIRZE

FERE U™ S BT 5 26 ng FNBT DL g SARHEAE ) 22 57— MRAE LA R A ZE I -
P8 % ng: £30x1075;

BT D1 #fvg: £0.5%.

WA RFREDR, TR DL briEfL 1%

OB 2 ng: £2x10°9~£5%1075;

Bl D1 ¥vg: £0.3%.

TIRBBMT BT ng: £10%10-5~4£20%x1075;

Bi] D1 ¥va: £0.3%.

V) R ST I ng: £5%107°~2£20%10;

BT D1 #fvg: £0.3%.

6.2 SIS
6.2.1 IR

PRI 70T 8 DAL i SR A K B FE ZE SRR, N 4 2, AR 11,
F 11 Table 11 11

P DR ZS(hm/em) - <
%A Grade Middle optical path difference
1 2
la 4
2 6
3 10
IR KRR A AT .
Remarks: coarse annealed strips according to the contract.

6.2.2 JIZNH

I3 14 N 7 T 5 DAL BE 30 2% 5% B A% B0 K Ak Ay BT B B ) B K FE 2 S TS, 93 5
&%, W12,
%12 Table12 12

o WIS 1N 2V RE 22 Smax(nm/cm) <
i Grade Edge optical path éifferenc)e
S1 3
S2 5
S3 10
S4 20
S5 80
# 13 Table 13 # 13
63 HAK 205 Grade 2L SURFAIE Striae feature
2% O E A6 TR RS B AH R 1P AT O A Jo 5 8014 Free of striae
BSOS, . AT B 2
WL NP, WERE G AL Fine and scattering striae
PeESUIWT I 7 7 N IR 268028, Sk C AT
FEATECXT, 2~ 4 e, DLER 13, Parallel and slight striae
5 HPATMRAL
Parallel and a bit thick striae
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6 Quality definition % Z 2D HE
6.1 Tolerances of refractive nq index and Abbe-number vq EHfrE nqa & 7 X¥va DAZE

The differences between refractive index ng, Abbe-number vq and standard values for each batch products are
generally in the following tolerance ranges:

JEAT R ng &7 R Eog (IARVERI LT, B IZLL T OAZERHA T
Refractive index ng: £30x107

JEHTE ng : £30%10°

Abbe-number vq: £0.5%

7~ g 1 +0.5%

For special request, we can supply according to the following criteria:
BRI ZR BRI D DA 1. ROBUEAZEN O G BRI TT,

Strips A b U » 7H:

Refractive index Ja#7s# ng: +2x10°~+£5x10

Abbe-number 7 v ~#va: +0.3%

Reheated-press blank 7L A
Refractive index JE#%ng: £10x103~£20x107
Abbe-number 7 v ~<#v4: +0.3%

Products cut from round rod ALFEEIKF -
Refractive index a#% ng: £5x10°3~£20%x107
Abbe-number 7 v ~<#v4: +0.3%

6.2 Stress Birefringence &4

6.2.1 Middle stress FERDEH

When stress birefringence of glass is expressed by the optical path difference 6 per unit in the middle section

along the longest direction of glass, middle stress is divided into 4 grades as shown in table 11.
BT AT vy 7 OPREOELHOEIEITITREIT O T REOEA R S ONEEEASTER/R L ET, 4RITHHL TV
9, F11DOEHIC

6.2.2 Edge stress EER

When stress birefringence of glass is measured by the maximum optical path difference dmax at a distance of
5% of the diameter from the edge or per unit thickness from the side length of glass, edge stress is divided

into 5 grades as shown in table 12.
T AT\ 7 OREFOEFOEIEITIERRD & EED 5%HEN 5 8V 3RO BALE & D KIGIE 78mx TR L T,
SHRICTL TVWES, RI120L 91T,

6.3 Striae ¥

Striae are inspected by a striae scope equipped with a point light source and lens system in a parallel path.
Examine the stripe image from direction of the cut surface where striae easily accur by turning round the

sample, and then compare with the standard samples. Striae are classified into 4 grades as shown in table 13.
IREIIROEIR & U o X6 72 5 AT R A ZEE 2 O CTRAEL 3, U7 A48 L T, IRFOHLT )
W a7 5. WEBIREE DB 212 L, ARAERCEE L B LT 4RI L TVET, R 13D XIS
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6.4 SIE

W5 6 B RIS BOR AR 20, SO IR R e, (HAE s e & %E IR MBS LIk
WAER . BN SR ER . DN B AR A MR .

N2 SIS 100 em? BE3E T & S (EAR9>0.03mm) KSR AR K S, NS % W
£ 14, 450 SRR LI e T AESIE TR . KA B il AR B A 1 SRS N B AR
SLATHIA

%14 Table 14 % 14

5 Grade 1 2 3 4 5

> J=) ‘E_‘,‘ > El
fii&%iiité;ﬁimfigiéf <0.03 20.03 0.1 2025 >0.5
) <0.1 <0.25 <0.5 -

bubbles (mm?2/100cm?)
6.5 JR I REL

PRI R B LA 1 I I 33 v A TR K SR ) P 8 ok R 1 AR B B R s o i I B
B E N E SRR FE IR R AL, o 8 K, LR 15,
%15 Table15 # 15

2053 T F K< 259 T F K<
Grade Coefficient of light absorption | Grade Coefticient of light absorption
00 0.001 3 0.008
0 0.002 4 0.010
1 0.004 5 0.015
2 0.006 6 0.030

6.6 Y s

238 5 M DL — BRI v 8350 2 7 5 2 A 22 B KB Anmax KRBT, A HSFATOLE, RO P
ME. N4 %, WEI16.

TE R B G R G A 3B, X SR BB 4 5 2R B R A AR A%, BN G B3 S M B R b
B o FHRRR I A = 7 R PG T I A . WA R, W AN

%16 Tablel6 %16

o 65 8 5T Anmax
Grade Optical homogeneity
H1 +2x10°
H2 +5%10°
H3 +10x10¢
H4 +20%10¢

41



6.4 Bubbles &

With the continuous development of manufacturing technology of optical glass, bubbles have been improved
obviously, but it is very difficult to manufacture bubble-free optical glass. The diameters and numbers of
bubbles in glass are determined by glass types and melting conditions. Bubble grades are established by
specifying the total cross sectional area (in mm?) of bubbles (diameter ® > 0.03 mm) in 100 cm? glass
volume, and are divided into 5 grades as shown in table 14.

WA T ARG BAR OB 2 BB Al » THEPBEEREE R Ho7T-, L, WOTRERWT T A 2Fl+ 5 2
THRFICRE T, VT AONOIEOERE L HEIIT T 2D L ERAEMC X > TRED 7. HETT 2D
W7 L— RiZH 7 ADHROVE(ELE ¢>0.03 mm) OGFHHEEIC L > TRESNET, £ 14 ITRT LI 5 D
D LRI TN ET,

Stones, crystals and other inclusions are treated as bubbles. The cross sectional area of oblate bubbles is
obtained by the average value of the longest axis and shortest axis as the diameter.

fiA LR D & O BN H L5 5E . MEFRRE R L, BHRELET, A< RWEIRERDRKIME & K/MED
FEMEAZEE L LT, Wi astm L T0ET,

6.5 Coefficient of light absorption Y:WINtR%Ek

The coefficient of light absorption of glass is expressed by the negative value of the natural logarithm of
internal transmission per centimeter distance passed by white light through glass. Coefficient of light
absorption is calculated by internal transmittance of white light, and is classified into 8 grades as shown in
table 15.

BT ADEADKEBREZWES D Z LI Lo TOROBRIREZ RN L E T, SERIUREIZ AR T Z7 ADHIZ 1em
T LT Al D NEREIER O H ORI TER L THVET, 15D 8RITL > THHLTVET,

6.6 Optical homogeneity =A% —

Optical homogeneity is expressed by the maximum value of the variation in the refractive index Anmax
within a single piece of glass. It is measured by resolution method with collimator, and is classified into 4
grades as shown in table 16.

HAFEHGE) —VEE T T AHPIZEE S ORI RO R KM Z B Anm TERLET, £ 16 D 4 FRIHFELTWET (5
ME AL T, MRIGREAY Yy RTRELET) .

For glass blanks used in extremely high-precision optical systems, variations in the refractive index within a
single piece must be controlled within very narrow limits. Glass blanks with a tight index control or very
high optical homogeneity control are manufactured by special manufacturing processes and inspected by an
interferometer. Please contact us if required.

FREE RIS AT DSRS0 T A, 1 DOH 7 ZADJRITROZALITHEITHIE L T, SF 0 FAIEMED
TEAE < Rl BUEN LB, FUSIAREICEA S E 3, LBERGE, MEaZRL TS,
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7 HEHR R
7.1 %8l

P S T A X DD, HR DY B AR T, AofIR KRR K.

7.2 AR
7.2.1 —IRERIR

— R R R M MR L T o R ) R
— IR BIRKIME KB E AN 17,

# 17 Table17 # 17 F7 units: mm
Rk AME —IREAIEEL DP products
Outer diameter of pressing MG 2 HOEEAZE

blanks Tolerance of outer diameter | Tolerance of centre thickness

<12 +0.10 +0.20

12~40 +0.15 +0.20

41~60 +0.20 +0.20

61~90 +0.30 +0.30

91~150 +0.40 +0.40

>150 +0.50 +0.50

7.22 ZIRERER

TR AR P oD T ) R R
TR IR AT B R s 7E WA 18
% 18 Table 18 318

BT units: mm

ARLSME TIREARIEEL RP products
Outer diameter of pressing P E/N = b B AZE

blanks Tolerance of outer diameter | Tolerance of centre thickness

<10 +0.10 +0.6/0

10~20 +0.10 +0.5/0

20~40 +0.15 +0.5/0

40~60 +0.20 +0.5/0

60~150 +0.30 +0.6/0

>150 +1.00 +1.0/0

7.3 BB A

TR R B R RE, BRI R E AR JE AT ) RS
[ # U] A i O AME D JE B N 22 WLZE 19,
%19 Table19 19

B units: mm

S IMENTE b BN ZE
Outer diameter Tolerance of outer diameter Tolerance of centre thickness
1.5-15 +0.01 +0.01
>15 +0.03 +0.03

7.4 TR

Rk R Ot B85« R RSHI™ dhe

7.5 HE

A RFIR B SR BOR AR BB I 755K, IHERR I A AL

FATFIE T NHG H3 k= L% 5 HOYA. OHARA. CDGM. SUMITA #i1 SCHOTT [ = %t

MR MR A E A7 AR5 DR DR AR AL U R BRI, S5 BRAL TE R
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7 Forms of supply &5 X4
7.1 Strips 2 bV v 7#fF

A strip has two cut ends and four naturally formed surfaces. The glass is coarse or fine annealed.
PR BT T, 1Z20 4 IR LE EDOmTY, 777 =— 8 IREE T =— 2 LET,

7.2 Pressing blanks 7L A

7.2.1 Direct-press blank (DP) %1 L7 h 7L 2/

Direct-press blanks are directly dropped and pressed from melted glass.

DP dhIEMRIF > B o T T A 2 EEICERIZ AN T, VA L7 TY,
Tolerances of outer diameters and thicknesses for DP are shown in Table 17.
TV ARBONER VR E DRAETROE 1T D@D T,

7.2.2 Reheated-press blank(RP) UVt — k7L X

Reheated-press blanks are formed by reheated-press process.

RP fhid, I AZEMAL TR LTV AMTT, T=—1L%LET,
Tolerances of outer diameters and thicknesses for RP are shown in Table 18.
T L AFDONER VRS DRAZEITIROFE 18 DIEY TH,

7.3 Products cut from round rod JLEEEIMET

These products are cut from a precisely round rod formed on a center less grinding machine or by secondary
drawn rod process.

O TH ML ZENCHRRE | SN T X o THMR A BIF IOl L b o T3,

Tolerances of outer diameters and thicknesses for products cut from round rod are shown in Table 19.
AT DA K VR S DAZETIRDFE 19 DIl D) TT,

7.4 Products with specified shapes ¥5E#!

Products with special shapes (rectangles, prisms, etc.), specified sizes.
Bk O, 77V X% | YA X0 afScEEd,

7.5 Others % ®DiEdH>

If any optical glass of special specification or large size is needed, please contact the salesman.

FERN 72 BERBONFIRE WY A DT T 2% TEHER S, HOH2 U THR TE X0,

We have listed NHG’s glass types and corresponding types from HOYA, OHARA, CDGM, SUMITA and
SCHOTT. In this comparative table, types in the same line are only same or similar in glass codes, have
nothing to do with glass composition.

ZOJ % v 7 TIENHG fifffl3 HOYA, OHARA, CDGM, SUMITA, SCHOTT DOffittis LY L TWET 2, T
ADHMBENENE S TWETOT, TTHEIEIN,
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LRAR s

1 53R
1.1 43K

PR BB BN N WA m AR
1.2 fr44

IRG x xx

FORFE TS

FORPEHMIBE B B 1-FROR PN B 2RI LA B
TR LI

fil: IRG203 LB LN BT 54 03 LA G- .

2 MR
2.1 AAMTEZE n,

LLAMITI B RARLLAMCAE S R P AL R B 5 7E A7 ot A% T FE 1R U A o SR s 417 A 3 0 6 N3 A
iv Fri Ao M A, MRIEAX (D WHEHEKMOPTHZ n, WK £1x104,
:\/sinz (+2 sin @ cos A sin i+sin? i (D
sin A

ZLAMG A IS 1.5~16pum 5% 25 1B AT S ) F Herzberger A0 (2) 115

N=A+BLACL2HDAAEAN HFAS e 2
o
1

L_xz-o.ozs
A. B. C. D. E. F—iE% ¥
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Instructions for Infrared Materials 7R4H 5 2 DA

1 Classification and designation #EfH & &R

1.1 Classification FE¥gH

Products are classified to mid-IR and far-IR optical glass according to the optical transparency range.
H T ADHEWERFIAIZ L > T, FIRIT T A LIERANT A IS TET,

1.2 Designation F’R

IRG  x  xx

|— Refers to sequence number of the product fgFE D% 5

Refers to the optical transparency range of the glass: 1 means mid-IR waveband,
2 means far-IR waveband 7' 7 2 D@l & : 1-HRAMNER 5 2-m~R0ME R

Refers to “infrared optical glass” FR4fH 7 =

For example, IRG203 refers to infrared optical glass which has transmittance at far-IR waveband and the

sequence number is 03.
Bl ZIE : IRG203 &\ H DITEARSIME R TEZ DY 03 DRI T A TY,

2 Optical properties XZDHE
2.1 Infrared refractive index 4B ny

Infrared refractive index refers to the velocity of infrared light in the air as compared to that in the medium
by the municipality. Deflection angle method is adopted to measure the incident angle i, refraction angle ¢
and vertex angle A. According to formula (1), we can obtain refractive index ny of wavelength A, and the
measuring accuracy is £1x10,

FOMBHT R L VD DITFRIAINPERIC L D EHEA L — R EEEIC L 2 EHEA V' — ROl T, FralEoflERn
TASA L AR UREIOTEA A 2RO T, AKX (1) 1T > THERDOEFIE nZitH TE £, AEHE
+1x104,

- \/sin2 @+2 sin ¢ cos A sin i+sin2 i (D
A A

In the spectral range of 1.5~16um, the refractive indices not listed in the handbook can be calculated by the
Herzberger formula (2):

IRINAT T A 1.5~16pum, N> ROBITEN G- 2 S22 0 A 1 Herzberger AR (2) THET 5,

N=A+BLACL2HDAAE A HFA )

Where = = C:
!
22-0.028

A, B, C, D, E, F—Calculating constants &5 %z

46



2.2 A5 EBRE

R LA KT B S S B 2L A B, FRACAM B R . A 4 7 3~Spm
FI8~12.5um P KA L AMEEL R E 0 v1060 vaFlv106MI L RETZ A (3) THE:

_ 1’14—1
V4 = n3—ns
nyo6—1
V106 = e (3)
106 ng—nizs

A
v—RoN 3~5um ILLAM AR EL
Vy0.—FR 8~12.5um L AMABUREL;

m(A=3+ 4. 5. 8. 10.6. 12.5)—FR/RFEEW K THILLAMTH R (B4 pm) .

2.3 XTI RETFHEER
JCEABE TR BT RO S R 08 22°C R AR TS R WA S Bt AR AR R E LR T
M 3. PRI A (4) AT BLTHSR IR FEVE I M-40°C Z5+80C [a] AR TS A 3T 5t

_ n?(To)-1 E0~AT+E1~AT2) (4

An,,. =
abs- ™50 (3, To) 22

- (DyAT+D, AT 4Dy AT+

K
Anans — 48X HT 4T Z 1) ZEAH s
n(A,To)—Z 25 I T HIARN 47 3 2 5
T—ZHFRE (22 C) ;
T—HFRRE (B4 CT)
AT—HIHRE T 5% RE ToWEME (Bf: T ;
A—E SR (AL um)
Do Div Dav Eov Ei Flk— 5 BE FE RS 15 511 3 44
BEHRETERE: —40°C~+80C;
ERABKIEE: 1um ~14pm.

2.4 DA AEBET R

MWAAFEZAE S (15mm. Smm) K& E, REEE AL (5) WEERN d R 7R KA
Kb AR IE L F

d/(d;—dp)
o= ()
e
div —FEREE, d>dos
To—BERN di AR ERKMEMEL R (FRITHMK) ;
To— B R do FIFERMTERKAME FE R R (BRI .
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2.2 Infrared dispersion coefficient FRH%5#FREk

Infrared dispersion means the deviations of refractive index at different infrared wavelengths. In this
handbook, the infrared dispersion coefficientsvs and vio.6,0f two air windows 3pm-5um and 8um-12.5um are
given. v4 and v1o,6 can be calculated by equation (3):

RI2 DRI RFHAN T, BT ROZAEDFRA D E TN ET, RIS BRBETERL £,
3~5um & 8~12.5um D 2 DDOKZAD Y 4 > K7 DOFRIR D AR T s v N Z D~ =2 T NV THZ
HIVTWET, ve Evioe DT EERENIT, 3) DX TEHAEINET,

n4 - 1
Uy =——m—m—
* N3 — s
nyo6—1
U106 = e (3)
106 ng—nizs

Where Z Z TC:
vs—Infrared dispersion coefficient #RFM 3 BUREL (3 ~ Sum);
vioe—Infrared dispersion coefficient ZRF4 53 HUAREL(8 ~ 12.5um);
m(A3=3,4,5,8,10.6,12.5)—Infrared refractive index at specific wavelengths F51E 72 5% D AR5 AR (um).
2.3 Calculating constants of naps A% EST RO FHE E 5
The refractive indices given in the glass handbook in general are all relative values at 22 °C, but refractive
indices in other temperatures are always requested by many optic designers. The absolute refractive indices
of glass regards to wavelengths and temperatures which are not listed in the handbook can be calculated by
the following equation (4).
WEEH T ADAZ v 7\, EFOIESTERD 22°C TOMEITR T2, H2ERFHT D, MOWRE TORIrERNE
VET, V7 AOBEIFRBEREZEL T, A @) ITL-> T, -40C~+80°C DIMEHFPH TOVA2 2 R D IEHT
RKEFRTEET,
Aflr = 0’ (L To)-1

) A2 A3 E-AT+E;-AT2
= (D0 AT+D,-AT2+D,-AT +—)

Ak’

WhereZ Z C:
Ang,s —The difference of absolute indicesiis @ i 5 D 7%;
n(\,To) —Relative index at the reference temperature %18/ T ORI EITE;
To—Reference temperature 258522 C);
T —Targeted temperature H &% (C);
AT—Temperaturedifference T-TofH%HEET & 2 &R ETD(C);
A—Vacuum wavelength#22 % 0 B4 O #% & ( pm);
Do, D1, D2, Eo, Eiand Ark—Constants depending on glass types# 7 A hiffl & Btz 23 & 5 &K
The applied temperature range % #iH: —40C~+80°C;
The applied wavelength range ¥ E#PA: 1pm~14pm.
2.4 Infrared transmittance 74\ NERE & Rt

The internal transmittance of samples with different thickness (15mm, Smm) are tested, and then the internal

transmittance 1. of samples with thickness d at wavelength A are calculated by equation (5) :
JEZ:15mm & Smm DB D ENENOFBERZRE L ET, ROK (5) TEARADH T ADPEREMFONIEIERhz
RHCTxET,

(T d/(dq—dy)
D= (F2) s (5)

Where Z C T:

div d>—Sample thickness #EHE A, di>da;

Ti,—Transmittance at wavelength A (including surface loss) for a sample of thickness di JE7x di DB O EARF OB @R (3
AR E ETe)

Tx—Transmittance at wavelength A (including surface loss) for a sample of thickness da JE7x d, DB OB EARF OB @R (3
mEHEEET) .
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3 rEEH

WHE GB/T 1409-2006 & F /LB ZPRHE T S50, m (KR KAE R T AR 5
FORE DRI B 4 22 g v AT I

4 HEHER

AT Aa e th, A BRI BT Rl 2 2 FE 42 MR TG €16 2 B 38AR LR Al i 77 VAR
5 TERERK
5.1 FHTRMEHABE R RE

REREUO= ST 2 ny, U BUR Bvi0.6 SRTEIE M 2 57— IRAE DL A ZE VR
P& m: £3x10%; vioe: +£0.8%

5.2 8%

AN B IE 2B 1% GB/T 32561.2 K E AR 7 vt 47 I &, PASSSC A 52 R I Ak B L i
MG IR T B RIE, TN 4 %, &R 1.
#£1 Tablel #1

G FOU] W
Grade Striae visibility

TG A S 1 2 S S AFAE

No obvious striae shadow.

WA BAR<Imm P45 8 K SCEAR AL

B Fine and scattering striac shadow exists in side and the
diameter is not greater than 1mm

WA B1% 1~2mm 402640,

C Fine striae exists in side and the diameter is between
Imm and 2mm

WA BAE>2mm P RLL HARRE A

D Thick striae exists in side but not intensive and the
diameter is not less than 2mm

A

53 R

CLANG B T 4% 4% GB/T 52361.3 FA s ) 7 vEBEAT F e Ak, BE 3o OV 4% & & 22
100cm*BEES T & 2251 (@4 >0.1mm) USRI 2, 728 5 %, ILER 2. KRB KA
Tk NI 7 N 7 [ = A

%2 Table2 #2

245 Grade 0 1 2 3 4

100cm? B 35 1) S A 4 T AR
Total cross sectional area S<<0.05 0.05<S<<0.2 | 0.2<S<<0.4 | 0.4<S<<0.6 | 0.6s8S<1.2

S (mm?»)
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3 Dielectric constant FHE=R

Measure dielectric constant according to the recommended methods for capacitivity and dielectric loss factor
of electro-insulating material at power frequency, audio frequency and high frequency (including meter
wavelength) in GB/T 1409-2006.

GB/T 1409-2006 |2 H:3\ T, XM BN THE (GERER) . T8 (F—7 A8 | @ GEER) | Kk
(A= FVi) TOFHRBREBEEEREEZNET D E VI HEEHTEC K> THEL 7,

4 Others flhiofgi=

In this handbook, chemical stabilities, thermal properties, mechanical properties and density are measured by
the corresponding testing methods of colorless optical glass.

O~ =a T VOFTREZEN, BWOrE, WY & BTG T ARG T D R ORIE T IE
XoTRDENET,

5 Main quality definition ZEE &=
5.1 Allowable tolerances of refractive index and dispersion coefficient 7= & D BAREKOFEZE

The differences between refractive index, dispersion coefficient of each batch products and the standard
values are generally in the following tolerance ranges:

JEITER m, 3 BR B0 10,6 ITAFRIEE & DIRAREDEER v MIX > TE-> TWET, —RICELT OAERIANICH
DET,

Refractive index JE#TE m: £3x10™%, vi06: £0.8%

5.2 Striae k¥

Striae of infrared optical glass are inspected by the methods specified in GB/T 32561.2. The gray scale of
shadow images and its area taking of the observable image are adopted for quantitative expression, and striae

are classified into 4 grades as shown in table 1.
TR AT F A DNRENZ GB/T 32561.2 ORIEHIEIZ L o THIE L TWET, IREEOBAG DOTR S ITNRELAN (5 8 7= i F
EDHRTIRRLTOVES, R1 DAL TOET,

5.3 Impurities £

Impurities in optical glass are inspected by the method specified in GB/T 52361.3. Impurity content is
established by specifying the total cross sectional area (in mm?) of impurities (diameter @impuriy™>0.1 mm) in
100 cm?® glass volume. The impurity grades are classified into 5 grades as shown in table 2. The cross
sectional area of oblate impurity is obtained by the average value of the longest axis and shortest axis as the
diameter.

GB/T 52361.3 D SFEIZ L T, HRANFET T AP O EY 2 E L CTHE LET, RYOREIT 100 cm® O 777 AH
ZEENTVDREY (0RY20.1mm) OWIEMOBM THEL £, K2 OS5 RFIHHELTWET, A2
EA DR KA & R/ MEDOFEIME TR L ET,
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6 HHEHE R
6.1 ERIEREL

JERVPRR] 2 5 P VGE I #I0 R L S AR R G R MRS o arfR e iRt ELAR
O7mm~D200mm [FI7= 5 o

6.2 LHNEH
6.2.1 AIMTEH

TR EE . KBS . WG S S NA 28N TS FERT . AEERI S e WTRR P SRR E
FO5mm~0160mm 11455 .

622 BEEESEH
SRR L PR . AT R P R R AR OSmm~D25mm RS AR I B A .
6.3 AL

NF A HEAEEERE 3.5mm. 6.5mm. 10mm. 13mm. [Smm. 19mm. 25mm. 35mm. 45mm. 50mm

SRS AR E I AL ek, BARSEOE SHE N RBER, HARKUR nT iR S & P f R wiH i
6.4 HE

UOXS 7 A RFR EOR, TRIRARE AN
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6 Forms of supply ®&X5
6.1 Pressing blanks 71 &

Blanks of various shapes (plain film, concave-convex part, etc.) are formed by reheated-press process. We
can provide products with diameters of ®7mm~®200mm stably.

TV ARE, H T A BB U= SRR IR ORE T CRE &S, SRS . BERIEZDO7 mm~d200 mm O
T LA B REIHIETE ET,

6.2 Infrared lens 4L o XzEM
6.2.1 Cold working lens BN T.L > X

Cold working lens refer to spherical, aspheric lens after coarse grinding, fine grinding, polishing or single
point diamond turning. We can provide lens with diameters of ®5Smm~®160mm according to customers’
requirements.

Uy RSERITSRE LT BT, ARSI EE TN U OB L7z Bk, JFERmE L > AT, FERDOERT
OSmm~P160mm D L ¥ R5EM A LIS TE £,

6.2.2 Precision molding lens ##HE—/1 FL X

Precision molding lens refer to the products which are obtained by molding process. We can provide
precision molding lens with diameters of ®5Smm~®25mm according to customers’ requirements.
HI AT VALT, R LELDOTT, FHROERTOS mm~025 mm OFHE—/L FL o 2R TE £,

6.3 Infrared lens HEH1L X

Lens with focal length of 3.5mm, 6.5mm, 10mm, 13mm, 15mm, 19mm, 25mm, 35mm, 45mm, 50mm and
standard lens of other sizes are now available. Please contact the salesman for specific parameters. We can
also design and manufacture other sizes according to customers’ requirements.

AT EREERED 3.5mm, 6.5mm, 10mm, 13mm, 15mm. 19mm, 25mm, 35mm, 45mm, 50mm D% A XD FRF:

VARG TEET, BHEDONRTA—F— BEAY v 7IZBMOWEDLELEIVN, ZOLUSAOY A XHEEGEL
TS TE £,

6.4 Others # DA,

If you have any special requirement on our products, please contact the salesman.
FEl7e ZHEERHIUZ, HOENTDEEH~THKI ZEW,

52



Tt PRI R
Colorless Optical Glass Data Sheets

Y FEH T ADT—FF

53



H-FK61 197816 | - 1.49700 g - 81.61 Ne — e - 0.006090
ne = 1.49845 ve = 81.20 Ng—nc-= 0.006139
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.47950 Pac 0.3054 RC (S) 1 2400 0.999 0.998
N1970 1970.09 1.48263 Ped 0.2381 RA (S) 2 2200 0.999 0.998
Nis530 1529.58 1.48606 Por 0.5386 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.48910 Plac 0.2557 Da 3 1800 0.999 0.998
N1os4 1064.00 1.48965 P'ed 0.2362 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.49010 P'yr 0.4789 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.49183 CR 1 1200 0.999 0.998
Na- 768.19 1.49301 1060 0.999 0.998
Ny 706.52 1.49407 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.49514 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.49543 AP, 0.0113 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.49571 AP, ¢ 0.0305 °C a 850 0.999 0.998
Np 589.29 1.49694 AP, -0.1080 -50/-40 115 800 0.999 0.998
Ng 587.56 1.49700 AP -0.0528 -40/-30 118 750 0.999 0.998
Ne 546.07 1.49845 -30/-20 121 700 0.999 0.998
Ne 486.13 1.50123 Thermal Properties -20/-10 123 650 0.999 0.998
Ng- 479.99 1.50157 Tg (°C) 464 -10/0 125 600 0.999 0.998
Ng 435.84 1.50451 Ts (°C) 489 0/10 127 550 0.999 0.998
Ny, 404.66 1.50721 T °(C) | 421 10/20 128 500 0.999 0.998
n; 365.01 1.51173 Ti" (°C) 442 20/30 130 480 0.999 0.998
OLsoigoc (L07/K) | 124 30/40 133 460 0.999 0.998
Oz00300°c (107/K)| 152 40/50 136 440 0.999 0.998
A (W/(mK)) | 0.74 50/60 138 420 0.999 0.998
Constants of Dispersion Formula 60/70 140 400 0.999 0.998
Ag 2.21807952E+00 70/80 142 390 0.999 0.998
A -5.67922113E-03 Mechanical Properties 80/90 144 380 0.999 0.998
A, 8.28756139E-03 HK (10Pa) | 350 90/100 145 370 0.995 0.993
Az 9.66891434E-05 Fa 385 100/110 | 146 360 0.984 0.975
A, 3.56668643E-06 E (GPa) 71.6 110/120 | 147 350 0.970 0.948
As -3.63065113E-07 G (GPa) 27.4 120/130 | 148 340 0.942 0.893
il 0.307 130/140 | 149 330 0.886 0.788
Density Solarization op (MPa) 33 140/150 | 150 320 0.788 0.621
p (g/em®) ‘ 3.67 AL (%) | -24 || B(10™/Pa) | 0.69 150/160 | 151 310 0.643 0.410
300 0.466 0.212
Range of Temperature Coefficients of Refractive Index 290 0.298 0.086
Temperature dn/dt relative (x<10°/°C) 280 0.176 0.031
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 54| -53 | -53|-52| 51 5.0 | -4.9 -46 | -46 | -45 Coloration Code
-40~-20 | 56| 54 | 53| 53| 53 | 53| 52 | 51| -50| -48 Ago(A70)/As ‘ 340/285
-20~0 -58|-58 |57 |-57| 57 | -56 | -b5 | 52 | 52| 51 Coloration of Internal
0~20 -61|-60 |59 59| 59 |59 | 58 |-57)|-56]|-55 Transmittance
20~40 64| -63 |62 62| 62 | -60 | -6.0 | -59 | -58 | -57 ATgo/ATs ‘ 332/284
40 ~ 60 66| -65 |64 64| 65  -64 | 6.3 | -6.0 | -6.0 | -59
60 ~ 80 -6.8| -68 |67 66| 66 | -6.6 | -65 | -6.3 | -6.2 | -6.0 Constants of dn/dt
80~100 |-70| 69 |69 69| 69 | 69 | 68 | -65 | -64 | -6.1 Dy D, D,
100~120 | -72|-72 |-71|-71| -71 | -71 | 69 | 6.8 | -6.7 | -6.4 || -1.90E-05 | -2.71E-09 | -2.90E-11
120~140 | -75|-75 |-74|-74 | -714 | -73 | -71 | -71 | -7.0 | -6.8 Eq E, Mk
140~160 |-79 | -78 |-77 | -76| -76 | -75 | -74 | -7.3 | -7.2 | -7.1 || 3.62E-07 | 9.31E-11 | 2.28E-01
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H-FK69 593686 Ny - 1.59282 Vg - 68.63 Ng—n¢ - 0.008638
n. = 1.59489 Ve = 68.25 Ng—ng-= 0.008716
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.57002 Pac 0.3022 RC (S) 1 2400 0.999 0.998
Ny970 1970.09 1.57383 Ped 0.2396 RA (S) 1 2200 0.999 0.998
Nis530 1529.58 1.57808 Por 0.5441 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.58198 Plac 0.2524 Da 3 1800 0.999 0.998
N1os4 1064.00 1.58269 P'ed 0.2375 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.58328 P'yr 0.4819 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.58561 CR 1 1200 0.999 0.998
Na- 768.19 1.58723 1060 0.999 0.998
Ny 706.52 1.58873 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.59021 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.59062 AP, 0.0050 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.59101 AP, ¢ 0.0145 °C a 850 0.999 0.998
Np 589.29 1.59275 APq, -0.0704 -50/-40 103 800 0.999 0.998
Ng 587.56 1.59282 AP -0.0326 -40/-30 105 750 0.999 0.998
Ne 546.07 1.59489 -30/-20 107 700 0.999 0.998
Ng 486.13 1.59884 Thermal Properties -20/-10 108 650 0.999 0.998
Ng- 479.99 1.59934 Tg (°C) 584 -10/0 109 600 0.999 0.998
Ng 435.84 1.60354 Ts (°C) 608 0/10 110 550 0.999 0.998
Ny, 404.66 1.60740 T (°C) | 564 10/20 111 500 0.999 0.998
n; 365.01 1.61397 T2 (°C) 575 20/30 112 480 0.999 0.998
OLsorgoc (107/K) | 113 30/40 113 460 0.999 0.998
Oz00300°c (107/K)| 136 40/50 114 440 0.999 0.998
A (W/(m K)) | 0.64 50/60 115 420 0.998 0.996
Constants of Dispersion Formula 60/70 116 400 0.997 0.994
Ag 2.50210584E+00 70/80 117 390 0.995 0.990
A -7.29437368E-03 Mechanical Properties 80/90 118 380 0.990 0.978
A, 1.22873858E-02 HK (10Pa) | 390 90/100 119 370 0.978 0.956
Az 2.57463363E-04 Fa 365 100/110 | 120 360 0.955 0.909
A, -1.16391265E-05 E (GPa) 73.3 110/120 | 122 350 0.912 0.829
As 6.15553004E-07 G (GPa) 28.2 120/130 | 123 340 0.839 0.702
i 0.298 130/140 | 124 330 0.728 0.530
Density Solarization op (MPa) 42 140/150 | 125 320 0.591 0.350
p (g/em®) ‘ 4.07 AL (%) | -13 || B (10™/Pa) | 0.44 150/160 | 127 310 0.448 0.201
300 0.325 0.107
Range of Temperature Coefficients of Refractive Index 290 0.235 0.056
Temperature dn/dt relative (x<10°/°C) 280 0.175 0.032
(C) t s | C | C |HeNe| d e F F | g
-60~-40 |-50|-49 | 48| -48 | 48 | -47 | -46 | -45 | -45 | -4.3 Coloration Code
-40~-20 | -54|-53 |-52|-52| 52 |51 ]| 50 | -49 | -48 | -46 Ago(A70)/As ‘ 360/290
-20~0 56| -55|55|-55| -55 |54 -52 |-51]|-51|-49 Coloration of Internal
0~20 -57|-56 | 56| -56| 56 | -55 | -54 | -53 | 53| 5.1 Transmittance
20~40 -58|-57 |-57|-57| 57 | -56 | -b5 | 54 | 54| 52 ATgo/ATs ‘ 345/281
40 ~ 60 -60|-59 | 59 59| 58 |57 | 56 | -55|-55]|-53
60 ~ 80 61|-60 |59 59| 59 |57 | 56 | -56|-55]|-53 Constants of dn/dt
80~100 | 62|61 | 60| 60| -60 | -58 | 57 | -56 | -56 | -5.3 Dy D, D,
100~120 | 63|62 | 61| 61| 61 | -60 | -58 | -57 | -5.6 | -5.4 || -1.56E-05 | 2.44E-09 | -1.24E-11
120~140 | 64 | 63 | 62| 62| 62 | 61 | -59 | -58 | -57 | -55 Eq E, Mk
140~160 | -6.6 | 65 |64 | 63| 63 | -6.2 | -6.1 | -6.0 | -5.9 | -5.7 || 2.89E-07 | 2.96E-10 | 2.33E-01
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H-FK76 c50755 || - 1.55032 b, = 75.50 Ne— ng - 0.007289
n. = 1.55206 Ve = 75.12 Ng—ng-= 0.007349
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.53051 Pac 0.3046 RC (S) 1 2400 0.979 0.958
Ny970 1970.09 1.53391 Ped 0.2387 RA (S) 1 2200 0.984 0.968
Nis530 1529.58 1.53766 Por 0.5392 Dw 1 2000 0.991 0.982
Ny129 1128.64 1.54106 Plac 0.2545 Da 2 1800 0.995 0.989
N1os4 1064.00 1.54168 P'ed 0.2368 Ron (S) 2 1600 0.998 0.996
N 1013.98 1.54220 P'yr 0.4790 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.54420 CR 1 1200 0.999 0.998
Na- 768.19 1.54558 1060 0.999 0.998
Ny 706.52 1.54684 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.54810 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.54845 AP, 0.0083 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.54878 AP, ¢ 0.0210 °C a 850 0.999 0.998
Np 589.29 1.55025 AP, -0.0965 -50/-40 112 800 0.999 0.998
Ng 587.56 1.55032 AP -0.0465 -40/-30 114 750 0.999 0.998
Ne 546.07 1.55206 -30/-20 115 700 0.999 0.998
Ng 486.13 1.55539 Thermal Properties -20/-10 118 650 0.999 0.998
Ng- 479.99 1.55580 Tg (°C) 553 -10/0 120 600 0.999 0.998
Ng 435.84 1.55932 Ts (°C) 576 0/10 120 550 0.999 0.998
Ny, 404.66 1.56256 T (°C) | 509 10/20 122 500 0.999 0.998
n; 365.01 1.56803 T2 (°C) 531 20/30 124 480 0.999 0.998
OLsgigoec (107/K) | 122 30/40 124 460 0.999 0.998
Ozg0300°c (107/K)| 145 40/50 126 440 0.999 0.998
A (W/(m K)) | 0.56 50/60 126 420 0.999 0.998
Constants of Dispersion Formula 60/70 129 400 0.999 0.998
A 2.37490887E+00 70/80 129 390 0.998 0.996
A -6.34594354E-03 Mechanical Properties 80/90 130 380 0.997 0.994
A, 1.00559237E-02 HK (10'Pa) | 385 90/100 131 370 0.995 0.990
Az 2.32696930E-04 Fa 420 100/110 | 132 360 0.989 0.978
A, -1.51093626E-05 E (GPa) 75.8 110/120 | 135 350 0.976 0.952
As 7.74351892E-07 G (GPa) 29.1 120/130 | 136 340 0.953 0.908
i 0.306 130/140 | 138 330 0.912 0.832
Density Solarization op (MPa) 66 140/150 | 138 320 0.850 0.723
p (g/cm®) ‘ 4.13 AL (%) |04 || B(10™/Pa) | 043 150/160 | 142 310 0.766 0.587
300 0.671 0.450
Range of Temperature Coefficients of Refractive Index 290 0.580 0.336
Temperature dn/dt relative (x<10°/°C) 280 0.503 0.253
(C) t s | C | C |HeNe| d e F F | g
-60~-40 |-71|-68 | 66| 65| 65 | 64 | 63 | -6.2 | -6.1| -5.8 Coloration Code
-40~-20 | 68| -65|-64| 63| 63 | 62 | 62 | -6.1 | -6.0| -5.6 Ago(A70)/As ‘ 340/285
-20~0 64|62 | 63|62 62 62| -61 | -59|-58|-55 Coloration of Internal
0~20 64|63 |61 61| 61 |-59 | -58 |-56|-56]|-53 Transmittance
20~ 40 64| -63 |60 60| 60 |-58 | -56 | -55 | -54| 50 ATgo/ATs ‘ 327/280
40~ 60 62|-61 |58 -58| 58 56 | -55 | -54 | -53| -49
60 ~ 80 60| 60 | 58| 57| -56 | -55 | -53 | -52 | -51 | -48 Constants of dn/dt
80~100 | 60| -58 |-56 | -56| -55 | 54 | 52 | -49 | -49 | -47 Dy D, D,
100~120 | -5.9 | -57 | -56 | 55| 55 | -54 | -51 | -49 | -48 | -45 || -1.79E-05 | 1.92E-08 | -3.61E-11
120~140 | -58 | -55 |54 | 54| 54 | 52 | -50 | -49 | -48 | 4.2 Eq E, ATk
140~160 |-55 |-53 |62 | 52| 52 | -51 | -49 | -48 | -47 | -4.0 || 4.81E-07 | 3.20E-10 | 2.11E-01
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H-FKO0 459902 || - 1.45860 v = 90.19 Ne — Ng - 0.005085
ne = 1.45981 ve = 89.77 Ng—nc-= 0.005122
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.44358 Pac 0.3068 RC (S) 1 2400 0.999 0.998
Ny970 1970.09 1.44630 Ped 0.2380 RA (S) 2 2200 0.999 0.998
Nis530 1529.58 1.44928 Por 0.5388 Dw 2 2000 0.999 0.998
Ny129 1128.64 1.45191 Plac 0.2558 Da 3 1800 0.999 0.998
N1os4 1064.00 1.45238 P'eg 0.2362 Ron (S) 4 1600 0.999 0.998
N 1013.98 1.45277 P'yr 0.4783 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.45425 CR 1 1200 0.999 0.998
Na- 768.19 1.45524 1060 0.999 0.998
n, 706.52 1.45615 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.45704 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.45729 AP, 0.0139 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.45752 AP, ¢ 0.0450 °C a 850 0.999 0.998
Np 589.29 1.45855 APq, -0.1374 -50/-40 123 800 0.999 0.998
Ng 587.56 1.45860 AP -0.0682 -40/-30 126 750 0.999 0.998
Ne 546.07 1.45981 -30/-20 128 700 0.999 0.998
Ng 486.13 1.46212 Thermal Properties -20/-10 130 650 0.999 0.998
Ng- 479.99 1.46241 Tg (°C) 442 -10/0 132 600 0.999 0.998
Ng 435.84 1.46486 Ts (°C) 467 0/10 133 550 0.999 0.998
Ny, 404.66 1.46710 T (°C) | 423 10/20 135 500 0.999 0.998
n; 365.01 1.47085 Ti" (°C) 436 20/30 138 480 0.999 0.998
OLsoigoc (107/K) | 134 30/40 140 460 0.999 0.998
Oy00300°c (L07/K) | 164 40/50 143 440 0.999 0.998
A (W/(mK)) | 0.71 50/60 144 420 0.999 0.998
Constants of Dispersion Formula 60/70 145 400 0.999 0.998
Ag 2.10866977E+00 70/80 146 390 0.999 0.998
Ay -4.81589397E-03 Mechanical Properties 80/90 147 380 0.999 0.998
A, 7.02478609E-03 HK (10'Pa) | 354 90/100 149 370 0.999 0.998
Az -2.48667024E-05 Fa 459 100/110 | 150 360 0.998 0.996
A, 1.78185408E-05 E (GPa) 68.9 110/120 | 151 350 0.997 0.994
As -1.09874507E-06 G (GPa) 26.2 120/130 | 153 340 0.993 0.986
il 0.313 130/140 | 155 330 0.984 0.968
Density Solarization op (MPa) 48 140/150 | 157 320 0.967 0.935
p (g/em®) ‘ 3.64 AL (%) | -05 || B (10™/Pa) | 0.60 150/160 | 160 310 0.935 0.874
300 0.883 0.779
Range of Temperature Coefficients of Refractive Index 290 0.809 0.654
Temperature dn/dt relative (x<10°/°C) 280 0.721 0.520
(C) t s | C | C |HeNe| d e F F g
-60~-40 |-70|-67 |-65| 64| 62 | 60 | 59 | -56 | -5.6 | -5.3 Coloration Code
-40~-20 |-72 | 68 | 65| 65| 64 | 62 | 60 | -58 | -58 | -55 Ago(A70)/As ‘ 310/260
-20~0 -73|-69 |67 67| 66 | -64 | -6.3 | -6.0 | -59 | -57 Coloration of Internal
0~20 -73|-70 | 68| 68| 6.7 | -65 | 65 | -6.1 | -6.1 | -6.0 Transmittance
20~40 -75|-71 |-70 69| 68 | 65 | -65 | 6.2 | -6.2 | -6.2 ATgo/ATs ‘ 300/260
40 ~ 60 -76|-73 |-72|-72| -71 | 6.7 | 66 | -65 | -65 | -6.3
60 ~ 80 -79|-76 |-75|-75| -74 | -70 | -70 | 68 | -6.7 | -6.6 Constants of dn/dt
80~100 |-80|-78 |-77|-76 | -74 | -72 | -71 | -69 | -6.8 | -6.7 Dy D, D,
100~120 | -81,-81  -80|-79 | -78 | -76 | -74 | -7.2 | -7.2 | -7.0 || -2.37E-05 | 5.32E-09 | -4.63E-11
120~140 | -82 80 | -80|-80| -79 | -78 | -7.7 | -15 | -75 | -7.3 Eq E, Mk
140~160 |84 | 83 |83 |-82| 82 |-80 | -80 | -79 | -78 | -7.6 || 9.51E-07 | -1.08E-09 | 2.02E-08
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H-FK95 437951 Ny - 1.43700 Vg - 95.10 NgE—Nc - 0.004595
n. = 1.43810 Ve = 94.66 Ng—ng-= 0.004628
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.42310 Pac 0.3069 RC (S) 1 2400 0.999 0.998
Ny970 1970.09 1.42566 Ped 0.2394 RA (S) 3 2200 0.999 0.998
Nis530 1529.58 1.42846 Por 0.5332 Dw 2 2000 0.999 0.998
Ny129 1128.64 1.43091 Plac 0.2550 Da 3 1800 0.999 0.998
N1os4 1064.00 1.43134 P'ed 0.2377 Ron (S) 4 1600 0.999 0.998
N 1013.98 1.43170 P'yr 0.4754 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.43306 CR 1 1200 0.999 0.998
Na- 768.19 1.43396 1060 0.999 0.998
Ny 706.52 1.43478 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.43559 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.43582 N 0.0171 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.43603 AP, ¢ 0.0475 °C a 850 0.999 0.998
Np 589.29 1.43696 APq, -0.1544 -50/-40 129 800 0.999 0.998
Ng 587.56 1.43700 AP -0.0780 -40/-30 131 750 0.999 0.998
Ne 546.07 1.43810 -30/-20 132 700 0.999 0.998
= 486.13 1.44019 Thermal Properties -20/-10 134 650 0.999 0.998
Ng- 479.99 1.44044 Tg (°C) 409 -10/0 134 600 0.999 0.998
Ng 435.84 1.44264 Ts (°C) 443 0/10 137 550 0.999 0.998
Ny, 404.66 1.44466 T (CC) | 377 10/20 140 500 0.999 0.998
n; 365.01 1.44803 T2 (°C) 390 20/30 140 480 0.999 0.998
OLsorgoc (107/K) | 139 30/40 143 460 0.998 0.997
Oz00300°c (107/K)| 170 40/50 145 440 0.998 0.997
A (W/(m K)) | 0.97 50/60 145 420 0.998 0.997
Constants of Dispersion Formula 60/70 147 400 0.998 0.997
Ag 2.04831817E+00 70/80 149 390 0.998 0.997
A -4.48612591E-03 Mechanical Properties 80/90 150 380 0.998 0.997
A, 6.22248873E-03 HK (10'Pa) | 358 90/100 152 370 0.997 0.995
Az -7.98581030E-06 Fa 449 100/110 | 154 360 0.994 0.988
A, 1.22118495E-05 E (GPa) 714 110/120 | 156 350 0.986 0.973
As -7.39464344E-07 G (GPa) 26.8 120/130 | 159 340 0.965 0.932
i 0.333 130/140 | 160 330 0.925 0.856
Density Solarization op (MPa) 32 140/150 | 164 320 0.845 0.714
p (g/em®) ‘ 3.56 A\ (%) | -32 || B(10™/Pa) | 0.59 150/160 | 168 310 0.716 0.513
300 0.535 0.286
Range of Temperature Coefficients of Refractive Index 290 0.367 0.135
Temperature dn/dt relative (x<10°/°C) 280 0.205 0.042
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 55|53 |-52|-52| 51 5.0 | -4.9 -48 | -48 | -45 Coloration Code
-40~-20 | 60| -58 |-57|-57| 56 |55 | 53 | -51 | -51 | -4.9 Ago(A70)/As ‘ 330/280
-20~0 64|62 | 60| 60| -59 | 58| 57 | 55| -55| -53 Coloration of Internal
0~20 -67|-65 |64 64| 63 |62 | 61 |-58)|-58]|-56 Transmittance
20~ 40 -70| 68 | 67| 67| 66 | -64 | -64 | 6.2 | -6.1 | -5.9 ATgo/ATs ‘ 326/280
40~ 60 -72|-70 | 69| 69| 68 | 6.7 | 6.6 | -65 | -6.4 | -6.2
60 ~ 80 -73\|-712 |-71,-71| -70 | 69 | -68 | -6.7 | -6.6 | -6.4 Constants of dn/dt
80~100 |-73|-72 |-71)-71| -70 | 69 | 68 | 6.7 | -6.7 | -6,5 Dy D, D,
100~120 | -73 |-72 |-71|-71 | -71 | -70 | -6.9 | -6.7 | -6.7 | -6.6 || -2.28E-05 | -4.73E-09 | 3.04E-11
120~140 | -74 | -73 |-72|-71| -71 | -70 | -68 | -6.7 | -6.7 | -6.6 Eq E, Mk
140~160 |-75 | -74 |-72|-72 | -71 | -70 | -6.9 | -6.8 | -6.7 | -6.5 || 6.79E-07 | -1.59E-10 | 1.98E-07
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H-QK3L 487704 Ny - 1.48749 Vy - 70.44 F—1N¢ - 0.006921
n.= 1.48914 ve = 70.24 Ng—nc-= 0.006964
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.46249 Pac 0.3092 RC (S) 1 2400 0.925 0.856
Ny970 1970.09 1.46773 Ped 0.2384 RA (S) 3 2200 0.943 0.889
Nis530 1529.58 1.47329 Por 0.5303 Dw 4 2000 0.986 0.972
Ny129 1128.64 1.47783 Plac 0.2585 Da 4 1800 0.995 0.990
N1os4 1064.00 1.47859 P'ed 0.2369 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.47919 P'yr 0.4710 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.48141 CR 1 1200 0.999 0.998
Na- 768.19 1.48284 1060 0.999 0.998
Ny 706.52 148411 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.48535 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.48569 AP, 0.0009 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.48601 AP, ¢ 0.0037 °C a 850 0.999 0.998
Np 589.29 1.48743 AP, 0.0086 -50/-40 87 800 0.999 0.998
Ng 587.56 1.48749 AP -0.0002 -40/-30 88 750 0.999 0.998
Ne 546.07 1.48914 -30/-20 89 700 0.999 0.998
Ng 486.13 1.49227 Thermal Properties -20/-10 90 650 0.999 0.998
Ng- 479.99 1.49266 Tg (°C) 500 -10/0 91 600 0.999 0.998
Ng 435.84 1.49594 Ts (°C) 580 0/10 92 550 0.999 0.998
Ny, 404.66 1.49896 T (°C) | 424 10/20 92 500 0.999 0.998
n; 365.01 1.50405 Ti" (°C) 463 20/30 93 480 0.999 0.998
OLsorsoc (107/K) | 88 30/40 93 460 0.999 0.998
Oz00300°c (L07/K)| 98 40/50 94 440 0.999 0.998
A(W/(mK)) | 1.11 50/60 94 420 0.999 0.998
Constants of Dispersion Formula 60/70 95 400 0.999 0.998
Ag 2.18954799E+00 70/80 96 390 0.999 0.998
Ay -9.65634602E-03 Mechanical Properties 80/90 96 380 0.999 0.998
A, 8.30751905E-03 HK (10'Pa) | 457 90/100 97 370 0.999 0.998
Az 3.65672497E-04 Fa 109 100/110 97 360 0.999 0.998
A, -3.54722930E-05 E (GPa) 61.9 110/120 98 350 0.998 0.996
As 1.87564584E-06 G (GPa) 25.3 120/130 99 340 0.996 0.992
il 0.225 130/140 | 100 330 0.989 0.979
Density Solarization op (MPa) 50 140/150 | 101 320 0.987 0.975
p (g/em®) ‘ 2.48 A (%) |-109 || B (10™/Pa) | 2.71 150/160 | 102 310 0.965 0.932
300 0.920 0.846
Range of Temperature Coefficients of Refractive Index 290 0.813 0.661
Temperature dn/dt relative (x<10°/°C) 280 0.620 0.384
(C) t s | C | C |HeNe| d e F F g
60~-40 |-19,-18 |-18|-18| -18 | -17 | -16 | -1.3 | -13 | -1.2 Coloration Code
-40~-20 |-19-18 |-17|-17 | -7 |-16 | -15 | -1.3 | -13 | -1.2 Ago(A70)/As ‘ 300/265
-20~0 -19|-18 |-17|-17 | -17 | -16 | -15 | -13 | -1.3 | -1.2 Coloration of Internal
0~20 -18|-18 |-17|-17| -16 | -16 | -15 | -1.3 | -1.2 | -1.1 Transmittance
20~40 -18|-17 |17 |-16| -16 | -15 | -14 | -1.2 | -12 | -1.0 ATgo/ATs ‘ 295/265
40 ~ 60 -1.7|-16 |-16|-15| -15 | -15 | -1.3 | -1.0 | -1.0 | -0.9
60 ~ 80 -16 | -15 |-14 | -14 | -14 | -13 | -12 | -09 | -09 | -0.8 Constants of dn/dt
80~100 |-14|-13|-12-12)| -12 |-11 | -10 | -08 | -08 | -0.7 Dy D, D,
100~120 | -14-11  -10|-10,| -10 | -09 | -08 | -0.7 | -0.7 | -05 || -8.43E-06 | 1.76E-08 | -1.61E-11
120~140 | -12|-10 | -09| 09, 09 |-08 | -06 | -0.7 | -06 | -0.4 Eq E, ATk
140~160 |-1.2 | -09 /-09 | 08| -08 | -0.7 | -05 | -05 | -05 | -0.3 || 4.36E-07 | -4.66E-11 | 1.20E-01
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93670 ng = 1.59349 vy = 67.00 Ng —nc = 0.008858
H-PK60 5 ne = 1.59561 Ve = 66.74 Ne— ne-= 0.008924
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.56575 Pac 0.3059 RC (S) 1 2400 0.915 0.837
Ny970 1970.09 1.57107 Ped 0.2393 RA (S) 1 2200 0.947 0.897
Nis530 1529.58 1.57682 Por 0.5362 Dw 1 2000 0.977 0.955
Ny129 1128.64 1.58173 Plac 0.2555 Da 4 1800 0.990 0.980
N1os4 1064.00 1.58259 P'ed 0.2376 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.58329 P'yr 0.4762 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.58591 CR 2 1200 0.999 0.998
Na- 768.19 1.58765 1060 0.999 0.998
Ny 706.52 1.58923 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.59078 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.59121 N 0.0017 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.59162 AP, ¢ 0.0039 °C a 850 0.999 0.998
Np 589.29 1.59341 APq, -0.0192 -50/-40 79 800 0.999 0.998
Ng 587.56 1.59349 AP -0.0114 -40/-30 81 750 0.999 0.998
Ne 546.07 1.59561 -30/-20 85 700 0.999 0.998
Ng 486.13 1.59964 Thermal Properties -20/-10 87 650 0.999 0.998
Ng- 479.99 1.60014 Tg (°C) 509 -10/0 89 600 0.999 0.998
Ng 435.84 1.60439 Ts (°C) 538 0/10 90 550 0.999 0.998
Ny, 404.66 1.60831 T (°C) | 481 10/20 91 500 0.999 0.998
n; 365.01 1.61494 T2 (°C) 502 20/30 93 480 0.999 0.998
OLsorgoc (107/K) | 87 30/40 93 460 0.999 0.998
Oz00300°c (107/K)| 113 40/50 95 440 0.998 0.995
A (W/(mK)) | 0.86 50/60 96 420 0.996 0.992
Constants of Dispersion Formula 60/70 96 400 0.994 0.988
Ag 2.50540910E+00 70/80 98 390 0.992 0.984
Ay -1.03738928E-02 Mechanical Properties 80/90 100 380 0.990 0.980
A, 1.20696135E-02 HK (10'Pa) | 426 90/100 102 370 0.985 0.972
Az 3.48394725E-04 Fa 299 100/110 | 102 360 0.978 0.952
A, -2.40306361E-05 E (GPa) 80.4 110/120 | 103 350 0.967 0.930
As 1.23924095E-06 G (GPa) 31.0 120/130 | 104 340 0.945 0.889
il 0.297 130/140 | 106 330 0.908 0.821
Density Solarization op (MPa) 57 140/150 | 106 320 0.848 0.716
p (g/em®) ‘ 3.27 AL (%) | -18 || B (10™/Pa) | 1.30 150/160 | 108 310 0.762 0.579
300 0.657 0.433
Range of Temperature Coefficients of Refractive Index 290 0.542 0.297
Temperature dn/dt relative (x<10°/°C) 280 0.422 0.182
(C) t s | C | C |HeNe| d e F F g
-60~-40 |-18|-17 |-15|-15| -15 | -14 | -1.3 -11 | -1.1 | -0.9 Coloration Code
40~-20 |-19|-18 |-16|-16| -16 | -15 | -14 | -12 | -1.2 | -1.0 Ago(A70)/As ‘ 340/265
-20~0 -20|-19 |-18|-17| -1.7 | -16 | -14 | -13 | -13 | -11 Coloration of Internal
0~20 -21,-19 |-18|-18| -18 | -1.7 | -16 | -14 | -14 | -1.1 Transmittance
20~40 211-20 |-19|-19| -19 | -18 | -1.7 | -14 | -14 | -1.2 ATgo/ATs ‘ 328/264
40 ~ 60 -21,-20 |19 -19| -19  -18 | -16 | -14 | -14 | -1.2
60 ~ 80 -21|-20 |-19-19 | -19  -18 | -16 | -14 | -14 | -1.1 Constants of dn/dt
80~100 |-22|-20 |-20|-20| -20 |-19 | -1.7 | -15 | -15 | -1.2 Dy D, D,
100~120 |21 |-20 | -19|-19 | -19 | -18 | -18 | -14 | -14 | -1.1 || -7.70E-06 | 8.43E-09 | -1.72E-11
120~140 | -21|-20 |-19|-19 | -19 | -19 | -19 | -14 | -14 | -11 Eq E, ATk
140~160 |-21 | -20 |-19|-19| -19 |-19 | -19 | -14 | -14 | -1.2 || 2.66E-07 | 1.07E-10 | 2.75E-01
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H-PK60A 593670 Ny - 1.59349 Vy - 67.00 Ng—ng - 0.008858
n. = 1.59561 Ve = 66.74 Ng—nec-= 0.008924
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3059 RC (S) 2 2400 0.958 0.917
Ny970 1970.09 Ped 0.2393 RA (S) 2 2200 0.978 0.956
Nis530 1529.58 Por 0.5374 Dw 1 2000 0.991 0.983
Ny129 1128.64 1.58173 Plac 0.2555 Da 4 1800 0.996 0.991
N1os4 1064.00 1.58257 P'ed 0.2376 Ron (S) 1 1600 0.999 0.997
N 1013.98 1.58326 P'yr 0.4774 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.58588 CR 1 1200 0.999 0.998
Na- 768.19 1.58763 1060 0.999 0.998
Ny 706.52 1.58921 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.59078 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.59121 N 0.0017 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.59162 AP, ¢ 0.0051 °C a 850 0.999 0.998
Np 589.29 1.59341 APq, -0.0158 -50/-40 82 800 0.999 0.998
Ng 587.56 1.59349 AP -0.0080 -40/-30 86 750 0.999 0.998
Ne 546.07 1.59561 -30/-20 88 700 0.999 0.998
Ng 486.13 1.59964 Thermal Properties -20/-10 89 650 0.999 0.998
Ng- 479.99 1.60014 Tg (°C) 511 -10/0 90 600 0.999 0.998
Ng 435.84 1.60440 Ts (°C) 541 0/10 91 550 0.999 0.998
Ny, 404.66 1.60833 T, (°C) | 483 10/20 93 500 0.999 0.998
n; 365.01 1.61496 T2 (°C) 505 20/30 94 480 0.999 0.997
OLsorgoc (107/K) | 92 30/40 96 460 0.998 0.996
Oyg0300°c (107/K)| 117 40/50 97 440 0.997 0.995
A (W/(mK)) | 0.85 50/60 98 420 0.997 0.994
Constants of Dispersion Formula 60/70 99 400 0.996 0.993
Ag 2.50316750E+00 70/80 100 390 0.995 0.990
A -9.41524451E-03 Mechanical Properties 80/90 102 380 0.993 0.986
A, 1.37151213E-02 HK (10'Pa) | 466 90/100 103 370 0.989 0.979
Az -1.71470005E-04 Fa 250 100/110 | 104 360 0.983 0.965
A, 4.91628159E-05 E (GPa) 88.2 110/120 | 105 350 0.968 0.938
As -2.48523874E-06 G (GPa) 34.5 120/130 | 107 340 0.944 0.891
i 0.278 130/140 | 109 330 0.902 0.814
Density Solarization op (MPa) 140/150 | 112 320 0.838 0.703
p (g/em®) ‘ 3.16 AL (%) | -19 || B (10™/Pa) | 1.38 150/160 | 115 310 0.750 0.563
300 0.649 0.421
Range of Temperature Coefficients of Refractive Index 290 0.538 0.289
Temperature dn/dt relative (x<10°/°C) 280 0.424 0.180
(C) t s | C | C |HeNe| d e F F | g
60~-40 | -28 | -26 |-24 | -23| -23 | -21 | -1.9 -1.7 | -16 | -1.2 Coloration Code
40~-20 | -25|-24 |-22|-22| -22 | -20 | -18 | -16 | -14 | -1.0 Ago(A70)/As ‘ 340/270
-20~0 24 |-24 |-21|-21) -21 | -19 | -16 | -14 | -1.3 | -0.9 Coloration of Internal
0~20 -22|-22 |-20,-20| 20 | -18 | -15 | -1.3 | -12| 0.8 Transmittance
20~ 40 -22|-21/|-19|-19 | -19 | -17 | -14 | -12 | -1.0 | -0.7 ATgo/ATs ‘ 328/267
40~ 60 -20-19 |17 -16| -16 | -15 | -14 | -1.1 | -09 | 0.6
60 ~ 80 -19-18 |-16|-15| -15 | -14 | -1.3 | -1.0 | -0.8 | -05 Constants of dn/dt
80~100 |-18|-17 |-15|-15| -15 |-13 | -11 | -09 | -08 | -04 Dy D, D,
100~120 | -18 | -16 |-14|-13 | -13 |-12 | -1.1 | -0.8 | -0.7 | -0.3 || -8.44E-06 | 1.49E-08 | -2.04E-11
120~140 | -1.7 |-15 |-13|-13| -13 | -12 | -11 | -08 | -0.7 | -0.2 Eq E, ATk
140~160 |-16 | -15 -13|-13| -13 |-11 | -1.0 | -0.7 | -05 | -0.1 || 7.08E-07 |-1.08E-10 | 6.42E-13
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H-PK62A 618634 Ny - 1.61800 Vg - 63.39 Ng—Nc - 0.009749
n. = 1.62033 Ve = 63.12 Ng—ne-= 0.009828
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.59079 Pac 0.3046 RC (S) 1 2400 0.930 0.865
Ny970 1970.09 1.59567 Ped 0.2390 RA (S) 2 2200 0.953 0.908
Nis530 1529.58 1.60096 Por 0.5395 Dw 1 2000 0.980 0.960
Ny129 1128.64 1.60561 Plac 0.2544 Da 4 1800 0.990 0.980
N1os4 1064.00 1.60646 P'ed 0.2371 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.60715 P'yr 0.4792 RP (S) 2 1400 0.999 0.998
ng 852.11 1.60983 CR 1 1200 0.999 0.998
Na- 768.19 1.61167 1060 0.999 0.998
Ny 706.52 1.61335 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.61503 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61550 N 0.0012 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61594 AP, ¢ 0.0012 °C a 850 0.999 0.998
Np 589.29 1.61791 APq, -0.0390 -50/-40 85 800 0.999 0.998
Ng 587.56 1.61800 AP -0.0191 -40/-30 87 750 0.999 0.998
Ne 546.07 1.62033 -30/-20 89 700 0.999 0.998
Ng 486.13 1.62478 Thermal Properties -20/-10 90 650 0.999 0.998
Ng- 479.99 1.62533 Tg (°C) 616 -10/0 90 600 0.999 0.998
Ng 435.84 1.63004 Ts (°C) 662 0/10 91 550 0.999 0.998
Ny, 404.66 1.63439 T (°C) | 557 10/20 91 500 0.999 0.998
n; 365.01 1.64180 T2 (°C) 598 20/30 92 480 0.999 0.998
OLsoigoc (107/K) | 94 30/40 93 460 0.999 0.998
Oyg0300°c (107/K)| 111 40/50 93 440 0.998 0.996
A (W/(mK)) | 1.15 50/60 93 420 0.997 0.994
Constants of Dispersion Formula 60/70 94 400 0.995 0.990
Ag 2.57978592E+00 70/80 94 390 0.992 0.984
A -9.52472897E-03 Mechanical Properties 80/90 95 380 0.985 0.973
A, 1.26301504E-02 HK (10'Pa) | 391 90/100 95 370 0.971 0.950
Az 8.06546409E-04 Fa 320 100/110 96 360 0.948 0.906
A, -9.53388389E-05 E (GPa) 71.1 110/120 97 350 0.911 0.837
As 5.37975011E-06 G (GPa) 27.0 120/130 99 340 0.849 0.730
i 0.317 130/140 | 100 330 0.759 0.586
Density Solarization op (MPa) 48 140/150 | 104 320 0.641 0.420
p (g/em®) ‘ 3.53 AL (%) | -19 || B (10™/Pa) | 1.17 150/160 | 105 310 0.506 0.264
300 0.369 0.142
Range of Temperature Coefficients of Refractive Index 290 0.241 0.062
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | -26 | -24 | -23|-22| 22 |-21 | -20 -1.7 | -1.7 | -14 Coloration Code
40~-20 | 27| -25 |-24|-23| 23 |-22 | -21 | -18 | -18 | -17 Ago(A70)/As ‘ 360/280
-20~0 28| -26 | 24| 24| 24 | -23 | 22 | -19 | -19 | -18 Coloration of Internal
0~20 -28|-26 |-25|-24 | -24 | -23 | 22 | -19 | -19 | -18 Transmittance
20~ 40 -28|-26 |-25|-24 | -24 | -24 | -23 | 20 | -20 | -1.8 ATgo/ATs ‘ 348/276
40~ 60 -28|-26 |-25|-24 | -24 | -24 | 23 | 20 | -20 | -1.6
60 ~ 80 -28|-26 |-25|-25| -25 | -24 | 23 | 21 | -20 | -16 Constants of dn/dt
80~100 |-29|-26 |-25|-25| -25 | -24 | -23 | -21 | -20 | -15 Dy D, D,
100~120 | -28 | -26 | -25|-25| 25 | -24 | -23 | -21 | -20 | -1.6 || -9.02E-06 | 9.55E-09 | -2.00E-11
120~140 | -29 | -26 | -25|-25 | -24 | -24 | 24 | -21 | -20 | -1.6 Eq E; ATk
140~160 |-2.8 | -26 |-25 | -24 | -24 | -24 | -24 | -21 | -21 | -1.6 || 3.79E-07 | 3.28E-11 | 2.20E-01
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H-PK63 603654 Ny - 1.60300 Vg - 65.44 Ng—Nc - 0.009214
n. = 1.60520 Ve = 65.20 Ng—ne-= 0.009282
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.57538 Pac 0.3050 RC (S) 1 2400 0.804 0.646
Ny970 1970.09 1.58054 Ped 0.2388 RA (S) 1 2200 0.854 0.730
Nis530 1529.58 1.58614 Por 0.5372 Dw 1 2000 0.931 0.867
Ny129 1128.64 1.59099 Plac 0.2543 Da 4 1800 0.967 0.935
N1os4 1064.00 1.59183 P'ed 0.2370 Ron (S) 2 1600 0.990 0.980
N 1013.98 1.59252 P'yr 0.4773 RP (S) 2 1400 0.995 0.990
Ns 852.11 1.59517 CR 1 1200 0.999 0.998
Na- 768.19 1.59696 1060 0.999 0.998
Ny 706.52 1.59858 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.60019 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.60064 AP, 0.0018 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.60106 AP, ¢ 0.0023 °C a 850 0.999 0.998
Np 589.29 1.60292 APq, -0.0248 -50/-40 73 800 0.999 0.998
Ng 587.56 1.60300 AP -0.0126 -40/-30 76 750 0.999 0.998
Ne 546.07 1.60520 -30/-20 77 700 0.999 0.998
Ng 486.13 1.60940 Thermal Properties -20/-10 79 650 0.999 0.998
Ng- 479.99 1.60992 Tg (°C) 604 -10/0 81 600 0.999 0.998
Ng 435.84 1.61435 Ts (°C) 639 0/10 81 550 0.999 0.998
Ny, 404.66 1.61845 T (°C) | 561 10/20 82 500 0.999 0.998
n; 365.01 1.62538 T2 (°C) 588 20/30 82 480 0.999 0.998
OLsgigoec (107/K) | 93 30/40 83 460 0.999 0.998
Oz00300°c (107/K)| 110 40/50 83 440 0.999 0.998
A (W/(m K)) | 0.48 50/60 84 420 0.997 0.994
Constants of Dispersion Formula 60/70 84 400 0.994 0.988
A 2.53403512E+00 70/80 84 390 0.990 0.981
A -1.00840331E-02 Mechanical Properties 80/90 85 380 0.984 0.974
A, 1.24087634E-02 HK (10'Pa) | 361 90/100 86 370 0.973 0.961
A 4.77201613E-04 Fa 351 100/110 87 360 0.961 0.936
A, -4.35207709E-05 E (GPa) 64.8 110/120 87 350 0.941 0.899
As 2.38050740E-06 G (GPa) 24.7 120/130 89 340 0.907 0.835
i 0.309 130/140 90 330 0.848 0.728
Density Solarization op (MPa) 42 140/150 91 320 0.754 0.575
p (g/cm®) ‘ 3.64 AL (%) | -26 || B(10™/Pa) | 1.05 150/160 92 310 0.620 0.390
300 0.457 0.212
Range of Temperature Coefficients of Refractive Index 290 0.286 0.084
Temperature dn/dt relative (x<10°/°C) 280 0.143 0.022
(C) t s | C | C |HeNe| d e F F g
60~-40 |-38|-36 |-35|-35| -85 | -34 | 33 | -3.2 | -31 | -2.9 Coloration Code
-40~-20 |-37|-35|-34| 34| 34 |33 | 33 | -31|-31]| -28 Ago(A70)/As ‘ 345/275
-20~0 -37|-35|-35,-35| -85 |-33 | -33 | -31 | -31| -28 Coloration of Internal
0~20 37|35 |35|-35| 35 | -34 | -34 | -32 | -32| -29 Transmittance
20~ 40 -37|-34 |35|-35| -35 | -34 | -34 | 32| -32 | -29 ATgo/ATs ‘ 333/274
40~ 60 -37|-35|35,-35| 35 |-34 | 34 | 32 | -32| -28
60~ 80 -36|-35|-35,-34| 34 |-33 | -33 | -30 | -3.0| -28 Constants of dn/dt
80~100 |-36|-36 |-35|-34| 34 |-33 | -31 | -29 | -28 | -2.7 Dy D, D,
100~120 | -36 | -36 |-34|-34| -34 | -32 | -30 | -28 | -27 | -2.6 || -1.10E-05 | 1.08E-08 | -2.38E-11
120~140 | -3.7 |-35 | -34|-34| -34 | -32 | -31 | -28 | -27 | -26 Eq E, Mk
140~160 |-3.6 | -36 |-34 | -34| -34 | -33 | -3.1 | -28 | -27 | -2.6 || 2.86E-07 | 3.72E-10 | 2.46E-01
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H-PK65 620639 Ny - 1.61997 Vg - 63.88 NgE—Nc - 0.009705
n. = 1.62228 Ve = 63.58 Ng—nc-= 0.009787
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.59263 Pac 0.3050 RC (S) 1 2400 0.957 0.916
Ny970 1970.09 1.59750 Ped 0.2380 RA (S) 3 2200 0.979 0.958
Nis530 1529.58 1.60283 Por 0.5420 Dw 1 2000 0.995 0.990
N1129 1128.64 1.60756 Plac 0.2544 Da 4 1800 0.999 0.998
N1os4 1064.00 1.60841 P'eg 0.2360 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.60912 P'yr 0.4813 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.61182 CR 1 1200 0.999 0.998
Na- 768.19 1.61366 1060 0.999 0.998
Ny 706.52 1.61534 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61701 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61748 AP, 0.0026 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61792 AP, ¢ 0.0045 °C a 850 0.999 0.998
Np 589.29 1.61988 APq, -0.0367 -50/-40 94 800 0.999 0.998
Ng 587.56 1.61997 AP -0.0189 -40/-30 96 750 0.999 0.998
Ne 546.07 1.62228 -30/-20 97 700 0.999 0.998
Ng 486.13 1.62672 Thermal Properties -20/-10 98 650 0.999 0.998
Ng- 479.99 1.62727 Tg (°C) 568 -10/0 99 600 0.999 0.998
Ng 435.84 1.63198 Ts (°C) 594 0/10 99 550 0.999 0.998
Ny, 404.66 1.63633 T (C) | 515 10/20 100 500 0.999 0.998
n; 365.01 1.64372 T2 (°C) 555 20/30 100 480 0.997 0.992
OLsorgoc (107/K) | 103 30/40 102 460 0.995 0.986
Oz00300°c (107/K)| 118 40/50 102 440 0.993 0.980
A (W/(m K)) | 0.61 50/60 103 420 0.991 0.974
Constants of Dispersion Formula 60/70 103 400 0.989 0.967
Ag 2.58545747E+00 70/80 104 390 0.982 0.952
A -9.52904974E-03 Mechanical Properties 80/90 104 380 0.966 0.922
A, 1.36602628E-02 HK (10Pa) | 420 90/100 105 370 0.943 0.871
Az 3.41551059E-04 Fa 315 100/110 | 105 360 0.897 0.785
A, -1.52997403E-05 E (GPa) 77.8 110/120 | 106 350 0.821 0.655
As 7.30579296E-07 G (GPa) 29.5 120/130 | 107 340 0.711 0.489
i 0.317 130/140 | 108 330 0.577 0.320
Density Solarization op (MPa) 38 140/150 | 109 320 0.437 0.183
p (g/em®) ‘ 3.52 AL (%) | -19 || B (10™/Pa) | 1.03 150/160 | 110 310 0.320 0.097
300 0.235 0.053
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 |-30|-30 |-28|-28 | -27 | -27 | -25 | -23 | -23 | -2.0 Coloration Code
40~-20 | -831|-31 |-29|-29| -28 | -28 | -26 | -23 | -23 | -21 Ago(A70)/As ‘ 365/295
-20~0 -32|-30 |-30|-30| 29 | -28 | -27 | 24 | 24 | 21 Coloration of Internal
0~20 -32|-32 |-30|-30| -29 | -29 | -28 | -24 | -24 | 22 Transmittance
20~40 -33/-32 |31,-31| 30 | 29 | -28 | -25 | -25 | -2.2 ATgo/ATs ‘ 335/278
40 ~ 60 -34|-33 |-32,-31| 30 | -30 | -28 | -25 | -24 | -2.2
60 ~ 80 -33|-32 |-31|-31| 80 | -30 | -27 | -24 | -24 | -2.1 Constants of dn/dt
80~100 |-33|-32|-32|-31| -31 |-31 | -28 | -24 | -24 | -22 Dy D, D,
100~120 | -34 |-33 |-32|-32| 31 |-31 | -28 | -25 | -25 | -2.2 || -1.00E-05 | 9.01E-09 | -2.64E-11
120~140 | -34 | -33 |-32|-32| 32 | -32 | -29 | -26 | -26 | -2.3 Eq E, Mk
140~160 |-35|-33 |-33|-33| 32 | -32 | -30 | -27 | -27 | -2.4 || 3.58E-07 | 1.03E-10 | 2.54E-01
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H-PK71 569713 Ny - 1.56907 Vg - 71.30 NgE—Nc - 0.007981
n. = 1.57097 ve = 70.90 Ng—ne-= 0.008053
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3032 RC (S) 1 2400 0.999 0.998
Ny970 1970.09 Ped 0.2381 RA (S) 1 2200 0.999 0.998
Nis530 1529.58 Por 0.5450 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.55914 Plac 0.2533 Da 1 1800 0.999 0.998
N1os4 1064.00 1.55976 P'ed 0.2359 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.56028 P'yr 0.4843 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.56240 CR 1 1200 0.999 0.998
Na- 768.19 1.56389 1060 0.999 0.998
Ny 706.52 1.56527 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.56665 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.56703 N 0.0077 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.56739 AP, ¢ 0.0199 °C a 850 0.999 0.998
Np 589.29 1.56900 APq, -0.0875 -50/-40 118 800 0.999 0.998
Ng 587.56 1.56907 AP -0.0390 -40/-30 119 750 0.999 0.998
Ne 546.07 1.57097 -30/-20 120 700 0.999 0.998
Ng 486.13 1.57463 Thermal Properties -20/-10 121 650 0.999 0.998
Ng- 479.99 1.57508 Tg (°C) 483 -10/0 124 600 0.999 0.998
Ng 435.84 1.57898 Ts (°C) 514 0/10 124 550 0.999 0.998
Ny, 404.66 1.58260 T (°C) | 442 10/20 126 500 0.999 0.998
n; 365.01 1.58869 Ti" (°C) 463 20/30 128 480 0.999 0.998
OLsorgoc (107/K) | 126 30/40 129 460 0.999 0.998
Oz00300°c (107/K)| 152 40/50 131 440 0.999 0.998
A (W/(m K)) | 0.46 50/60 132 420 0.999 0.998
Constants of Dispersion Formula 60/70 132 400 0.999 0.998
Ag 2.42613257E+00 70/80 134 390 0.999 0.998
A -4.57004276E-03 Mechanical Properties 80/90 135 380 0.997 0.994
A, 1.39177172E-02 HK (10’Pa) | 359 90/100 137 370 0.995 0.990
Az -6.13250165E-04 Fa 435 100/110 | 138 360 0.991 0.983
A, 1.09104778E-04 E (GPa) 65.5 110/120 | 140 350 0.982 0.965
As -5.55700744E-06 G (GPa) 25.0 120/130 | 141 340 0.970 0.940
i 0.313 130/140 | 144 330 0.933 0.871
Density Solarization op (MPa) 140/150 | 147 320 0.879 0.773
p (g/em®) ‘ 4.27 AL (%) | -19 || B (10™/Pa) | 0.23 150/160 | 149 310 0.769 0.592
300 0.679 0.461
Range of Temperature Coefficients of Refractive Index 290 0.565 0.319
Temperature dn/dt relative (x<10°/°C) 280 0.435 0.189
(C) t s | C | C |HeNe| d e F F | g
60~-40 |94 |-92 |91, 90, -89 | 88 | -84 | -82 | 81| -7.9 Coloration Code
-40~-20 | -95|-94 |-93| 92| 91 | 90 | 88 | -85 | -83 | -8.3 Ago(A70)/As ‘ 330/275
-20~0 96|95 |94| 93| -92 91| -89 | -88 | -86 | -86 Coloration of Internal
0~20 98 |-97 |96 -95| 94 | -93 | 92 | -89 | -89 | -89 Transmittance
20~40 |-100| 99 | 97|96 | 96 | -95 | -94 | 93 | -92 | 9.1 ATgo/ATs ‘ 318/267
40~60 |-10.1|-100|-99|-99| -98 | 97 | 97 | -95 | -94 | 93
60~80 |-10.3|/-10.1 |-10.1| 99| -98 | -98 | -98 | 96 | -95 | -94 Constants of dn/dt
80~100 |-10.5|/-10.3 |-10.3/-10.1| -10.0 | 99 | 98 | 98 | -94 | -94 Dy D, D,
100~120 |-10.5/-10.3 |-10.3|-10.2| -10.1 | -9.9 | -9.9 |-10.0| -9.7 | -9.6 || -2.55E-05 | 4.39E-09 | -1.28E-11
120~140 |-10.5/-10.3 |-10.3|-10.3| -10.2 | -10.1 | -10.0 | -10.1 | -9.8 | -9.7 Eq E, Mk
140~160 |-10.6 |-10.4 |-10.3|-10.3| -10.3 |-10.4 | -10.3 | -10.1 | -10.0| -9.7 || 6.70E-07 |-7.70E-10 | 3.16E-08
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1160 ng = 151112 vy = 60.46 Ng—nc = 0.008454
H-K6 5 5 n.= 151314 Ve = 60.21 Ng—ne-= 0.008523
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.48663 Pac 0.3041 RC (S) 3 2400 0.861 0.741
Ny970 1970.09 1.49101 Ped 0.2391 RA (S) 1 2200 0.898 0.807
Nis530 1529.58 1.49582 Por 0.5432 Dw 2 2000 0.951 0.904
Ny129 1128.64 1.50010 Plac 0.2535 Da 1 1800 0.978 0.957
N1os4 1064.00 1.50087 P'ed 0.2371 Ron (S) 1 1600 0.995 0.990
N 1013.98 1.50151 P'yr 0.4824 RP (S) 1 1400 0.996 0.992
Ns 852.11 1.50394 CR 1200 0.999 0.998
Na- 768.19 1.50558 1060 0.999 0.998
Ny 706.52 1.50707 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.50855 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.50896 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.50934 AP, ¢ 0.0000 °C a 850 0.999 0.998
Np 589.29 1.51105 APq, 0.0000 -50/-40 76 800 0.999 0.998
Ng 587.56 1.51112 AP 0.0001 -40/-30 79 750 0.999 0.998
Ne 546.07 1.51314 -30/-20 81 700 0.999 0.998
Ne 486.13 1.51700 Thermal Properties -20/-10 82 650 0.999 0.998
Ng- 479.99 1.51748 Tg (°C) 530 -10/0 83 600 0.999 0.998
Ng 435.84 1.52159 Ts (°C) 619 0/10 84 550 0.999 0.998
Ny, 404.66 1.52540 T (°C) | 473 10/20 84 500 0.998 0.997
n; 365.01 1.53188 T2 (°C) 522 20/30 85 480 0.998 0.997
OLsoigoc (107/K) | 84 30/40 85 460 0.998 0.997
Oz00300°c (107/K)| 100 40/50 86 440 0.998 0.997
A (W/(m K)) 50/60 87 420 0.998 0.997
Constants of Dispersion Formula 60/70 87 400 0.998 0.997
Ag 2.25095310E+00 70/80 88 390 0.998 0.997
A -7.97694290E-03 Mechanical Properties 80/90 88 380 0.998 0.996
A, 1.21729170E-02 HK (10'Pa) | 469 90/100 89 370 0.998 0.996
Az -9.99979160E-05 Fa 107 100/110 89 360 0.997 0.994
A, 4.17761640E-05 E (GPa) 67.2 110/120 90 350 0.994 0.989
As -2.09126230E-06 G (GPa) 27.6 120/130 91 340 0.990 0.981
i 0.219 130/140 92 330 0.982 0.964
Density Solarization op (MPa) 140/150 94 320 0.951 0.905
p (g/em®) ‘ 2.53 A\ (%) | -35 || B(10™/Pa) | 3.05 150/160 94 310 0.875 0.766
300 0.696 0.485
Range of Temperature Coefficients of Refractive Index 290 0.404 0.163
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 02| 04 06| 06 | 06 0.8 1.0 13 | 13 | 16 Coloration Code
40~-20 | 02 |04 | 06| 06 | 06 0.8 1.1 14 | 14 | 1.7 Ago(A70)/As ‘ 330/290
-20~0 0103 |06 |06 | 07 0.9 1.1 14 | 14 | 16 Coloration of Internal
0~20 02 |04 07|07 | 08 0.9 1.0 13 | 14 | 16 Transmittance
20~ 40 0204 06|07 | 07 0.8 1.1 14 | 14 | 17 ATgo/ATs ‘ 312/283
40~ 60 03|05 07|07 ]| 07 0.9 1.2 14 | 15 | 18
60 ~ 80 03| 05 |07 07 0.7 0.9 1.2 15 | 15 | 1.8 Constants of dn/dt
80~ 100 04 |06 | 08| 08| 08 1.0 1.3 16 | 1.6 | 19 Dy D, D,
100~120 | 04 | 0.7 | 09 | 09 | 1.0 1.0 1.4 16 | 1.7 | 2.0 || -3.51E-06 | 1.40E-08 | -2.33E-11
120~140 | 05 | 0.7 | 09 | 1.0 | 10 1.1 1.4 1.7 | 1.7 | 21 Eq E, ATk
140~160 | 06 | 0.8 |10 | 11 | 11 1.2 15 1.7 | 1.7 | 22 7.26E-07 | 1.47E-10 | 1.23E-01
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H-KO9L. 517642 Ny - 1.51680 Uy - 64.20 Ng—n¢ - 0.008050
ne = 1.51872 Ve = 64.00 Ng—nc-= 0.008105
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.48969 Pac 0.3081 RC (S) 1 2400 0.907 0.823
N1970 1970.09 1.49515 Ped 0.2385 RA (S) 1 2200 0.933 0.870
Nis530 1529.58 1.50098 Por 0.5379 Dw 2 2000 0.980 0.960
N1129 1128.64 1.50585 Plac 0.2566 Da 1 1800 0.992 0.985
N1os4 1064.00 1.50668 P'ed 0.2369 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.50735 P'yr 0.4787 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.50983 CR 1200 0.999 0.998
Na- 768.19 1.51145 1060 0.999 0.998
Ny 706.52 1.51290 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.51432 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.51472 AP, -0.0013 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.51509 AP, ¢ 0.0009 °C a 850 0.999 0.998
Np 589.29 1.51673 APq, 0.0146 -50/-40 67 800 0.999 0.998
Ng 587.56 1.51680 AP 0.0033 -40/-30 69 750 0.999 0.998
Ne 546.07 1.51872 -30/-20 70 700 0.999 0.998
Ne 486.13 1.52237 Thermal Properties -20/-10 71 650 0.999 0.998
Ng- 479.99 1.52282 Tg (°C) 582 -10/0 72 600 0.999 0.998
Ng 435.84 1.52670 Ts (°C) 630 0/10 73 550 0.999 0.998
Ny, 404.66 1.53027 T (C) | 519 10/20 73 500 0.999 0.998
n; 365.01 1.53629 Ti" (°C) 548 20/30 74 480 0.999 0.998
OLsorgoc (107/K) | 73 30/40 75 460 0.999 0.998
Oz00/300°¢ (L07/K) | 92 40/50 75 440 0.999 0.998
A (WI(mK)) | 1.22 50/60 76 420 0.999 0.998
Constants of Dispersion Formula 60/70 77 400 0.999 0.998
Ag 2.27223852E+00 70/80 78 390 0.998 0.997
A -1.01682613E-02 Mechanical Properties 80/90 79 380 0.997 0.995
A, 1.03945607E-02 HK (10'Pa) | 581 90/100 79 370 0.997 0.994
Az 2.29862391E-04 Fa 100 100/110 80 360 0.996 0.993
A, -4.30423477E-06 E (GPa) 76.9 110/120 81 350 0.990 0.980
As 5.00107200E-08 G (GPa) 32.3 120/130 82 340 0.980 0.960
il 0.189 130/140 84 330 0.964 0.929
Density Solarization op (MPa) 92 140/150 85 320 0.927 0.859
p (g/em®) ‘ 2.49 AM (%) |-20.0 || B (10™/Pa) | 2.53 150/160 87 310 0.851 0.724
300 0.722 0.521
Range of Temperature Coefficients of Refractive Index 290 0.543 0.295
Temperature dn/dt relative (x<10°/°C) 280 0.274 0.075
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 16 | 1.7 | 19 19 | 19 2.0 2.3 26 | 27 | 29 Coloration Code
40~-20 | 18 | 20 | 22 | 23 | 23 2.4 2.5 29 | 30 | 32 Ago(A70)/As ‘ 325/280
-20~0 20 | 22 | 23| 23 | 25 2.5 2.6 30 | 3.0 | 33 Coloration of Internal
0~20 22 1 23 | 24 | 24 | 25 2.6 2.7 30 | 3.0 | 33 Transmittance
20~40 23 |24 |24 | 25| 26 2.6 2.8 31 | 31 | 34 ATgo/ATs ‘ 317/280
40 ~ 60 23 | 24 | 25| 26 | 27 2.8 3.0 33 | 33 | 35
60 ~ 80 24 | 25 | 26 | 27 | 27 2.8 3.0 33 | 33 | 36 Constants of dn/dt
80~100 | 25 | 26 | 27 | 28 | 29 2.9 3.0 33 | 33 | 35 Dy D, D,
100~120 | 25 | 26 | 28 | 29 | 3.0 3.0 3.0 33 | 33 | 35 1.32E-06 | 2.02E-08 | -4.68E-11
120~140 | 25 | 26 | 29 | 3.0 | 3.0 3.0 3.0 33 | 34 | 36 Eq E, Mk
140~160 | 25 | 27 |30 | 31 | 31 3.1 3.1 34 | 34 | 36 4.63E-07 | -4.16E-10 | 2.04E-01
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18590 ng = 1.51818 vy = 58.95 Ng—nc = 0.008790
H-K10 5185 ne = 1.52027 Ve = 58.69 Ne— ne-= 0.008865
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.49188 Pac 0.3060 RC (S) 1 2400 0.862 0.745
Ny970 1970.09 1.49679 Ped 0.2378 RA (S) 1 2200 0.902 0.814
Nis530 1529.58 1.50212 Por 0.5461 Dw 1 2000 0.960 0.920
Ny129 1128.64 1.50673 Plac 0.2549 Da 1 1800 0.984 0.968
N1os4 1064.00 1.50754 P'ed 0.2358 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.50821 P'yr 0.4839 RP (S) 1 1400 0.999 0.998
ng 852.11 1.51074 CR 1200 0.999 0.998
Na- 768.19 1.51243 1060 0.999 0.998
Ny 706.52 1.51397 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.51549 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.51592 AP, -0.0015 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.51633 AP, ¢ 0.0004 °C a 850 0.999 0.998
Np 589.29 1.51810 APq, 0.0024 -50/-40 81 800 0.999 0.998
Ng 587.56 1.51818 AP -0.0015 -40/-30 84 750 0.999 0.998
Ne 546.07 1.52027 -30/-20 86 700 0.999 0.998
Ne 486.13 1.52428 Thermal Properties -20/-10 87 650 0.999 0.998
Ng- 479.99 1.52479 Tg (°C) 518 -10/0 88 600 0.999 0.998
Ng 435.84 1.52908 Ts (°C) 575 0/10 89 550 0.999 0.998
Ny, 404.66 1.53306 T, (°C) | 460 10/20 90 500 0.999 0.998
n; 365.01 1.53987 Ti" (°C) 495 20/30 90 480 0.999 0.998
OLsorsoc (107/K) | 88 30/40 91 460 0.999 0.998
Oz00300°c (107/K)| 110 40/50 91 440 0.999 0.998
A (W/(mK)) | 1.16 50/60 92 420 0.999 0.998
Constants of Dispersion Formula 60/70 93 400 0.999 0.998
Ag 2.27263886E+00 70/80 94 390 0.999 0.998
Ay -9.07293538E-03 Mechanical Properties 80/90 95 380 0.994 0.988
A, 1.14409318E-02 HK (10'Pa) | 454 90/100 96 370 0.987 0.974
Az 2.89379329E-04 Fa 118 100/110 97 360 0.974 0.944
A, -1.16567157E-05 E (GPa) 73.1 110/120 98 350 0.945 0.889
As 7.94218946E-07 G (GPa) 29.7 120/130 | 100 340 0.875 0.758
i 0.230 130/140 | 101 330 0.711 0.499
Density Solarization op (MPa) 90 140/150 | 103 320 0.392 0.149
p (g/em®) ‘ 2.52 AN (%) ‘ 0.0 B (10™/Pa) | 2.55 150/160 | 105 310 0.085 0.012
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 12 | 13 | 14 | 15 15 15 1.8 2.0 20 | 24 Coloration Code
40~-20 | 11 ) 12 |14 | 15 | 15 1.6 1.8 20 | 21 | 24 Ago(A70)/As ‘ 345/315
-20~0 1.1 |13 | 14 | 15 1.5 1.6 1.8 21 | 21 | 25 Coloration of Internal
0~20 11|13 | 15| 15| 15 1.6 1.8 21 | 21 | 25 Transmittance
20~40 1113 |15 15 | 15 1.6 1.8 21 | 22 | 25 ATgo/ATs ‘ 342/315
40 ~ 60 11|13 |16 | 16 | 16 1.7 1.9 21 | 22 | 26
60 ~ 80 12 |14 |16 16 | 16 1.7 1.9 21 | 22 | 26 Constants of dn/dt
80~ 100 12 |14 |16 16 | 17 1.8 2.0 22 | 23 | 27 Dy D, D,
100~120 | 1.3 | 15 |16 | 16 | 17 1.8 2.0 23 | 23 | 2.7 || -9.83E-07 | 1.34E-08 | -2.97E-11
120~140 | 1.3 | 15 |16 | 16 | 17 1.8 2.0 23 | 24 | 2.8 Eq E; ATk
140~160 | 1.3 | 15 |16 | 1.7 | 17 1.9 2.1 23 | 24 | 28 4.25E-07 | 1.90E-10 | 2.52E-01
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H-K12 534555 Ny - 1.53359 Vy - 55.47 Ng—nc¢ - 0.009619
n. = 1.53588 ve = 55.17 Ng—ng-= 0.009713
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.50814 Pac 0.3025 RC (S) 1 2400 0.874 0.764
Ny970 1970.09 1.51249 Ped 0.2381 RA (S) 1 2200 0.898 0.806
Nis530 1529.58 1.51727 Por 0.5479 Dw 1 2000 0.955 0.909
Ny129 1128.64 1.52160 Plac 0.2522 Da 1 1800 0.977 0.953
N1os4 1064.00 1.52239 P'ed 0.2358 Ron (S) 1 1600 0.994 0.988
N 1013.98 1.52305 P'yr 0.4859 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.52562 CR 1200 0.999 0.998
Na- 768.19 1.52740 1060 0.999 0.998
Ny 706.52 1.52904 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.53068 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.53114 AP, -0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.53157 AP, ¢ -0.0036 °C a 850 0.999 0.998
Np 589.29 1.53350 APq, -0.0157 -50/-40 83 800 0.999 0.998
Ng 587.56 1.53359 AP -0.0075 -40/-30 86 750 0.999 0.998
Ne 546.07 1.53588 -30/-20 88 700 0.999 0.998
Ng 486.13 1.54030 Thermal Properties -20/-10 89 650 0.999 0.998
Ng- 479.99 1.54085 Tg (°C) 495 -10/0 91 600 0.999 0.998
Ng 435.84 1.54557 Ts (°C) 549 0/10 92 550 0.999 0.998
Ny, 404.66 1.54996 T (°C) | 450 10/20 93 500 0.999 0.998
n; 365.01 1.55752 Ti" (°C) 488 20/30 94 480 0.999 0.998
OLsoisoc (107/K) | 98 30/40 94 460 0.999 0.998
Oz00300°c (107/K)| 113 40/50 94 440 0.999 0.998
A (W/(mK)) | 1.01 50/60 95 420 0.998 0.996
Constants of Dispersion Formula 60/70 96 400 0.997 0.994
Ag 2.31544050E+00 70/80 97 390 0.994 0.989
Ay -7.99936583E-03 Mechanical Properties 80/90 99 380 0.990 0.980
A, 1.23689469E-02 HK (10'Pa) | 485 90/100 100 370 0.980 0.960
Az 5.07443369E-04 Fa 98 100/110 | 102 360 0.956 0.914
A, -4.38673524E-05 E (GPa) 69.7 110/120 | 104 350 0.905 0.820
As 2.71548041E-06 G (GPa) 27.4 120/130 | 106 340 0.797 0.635
i 0.271 130/140 | 108 330 0.574 0.329
Density Solarization op (MPa) 79 140/150 | 109 320 0.260 0.067
p (g/em®) ‘ 2.73 AL (%) | -05 || B(10™/Pa) | 2.75 150/160 | 112 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 0104 |10 11 12 14 17 2.0 21 | 2.3 Coloration Code
-40~-20 | 04 08 | 13| 14 | 15 1.7 1.8 21 | 22 | 24 Ago(A70)/As ‘ 355/320
-20~0 06 | 1.0 | 13| 14 | 15 1.9 2.0 23 | 23 | 24 Coloration of Internal
0~20 06 | 1.2 |14 | 15 | 16 2.0 2.2 25 | 25 | 27 Transmittance
20~ 40 0713 |16 | 16 | 1.7 2.0 2.4 26 | 27 | 3.0 ATgo/ATs ‘ 347/318
40~ 60 07 |15 | 17| 18 | 18 2.0 2.5 28 | 29 | 32
60 ~ 80 07 |15 | 17| 18 | 19 2.1 2.6 29 | 3.0 | 33 Constants of dn/dt
80~ 100 08 |16 | 18| 19 | 20 2.3 2.7 30 | 31 | 35 Dy D, D,
100~120 | 08 | 16 | 1.8 | 19 | 20 2.3 2.9 32 | 32 | 3.7 || -2.45E-06 | 1.63E-08 | -3.64E-11
120~140 | 09 | 18 | 21 | 22 | 22 2.4 3.0 34 | 34 | 39 Eq E, ATk
140~160 | 09 | 19 |22 | 23 | 24 2.6 3.1 35 | 36 | 41 1.14E-06 | 1.20E-09 | 1.33E-08
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23586 ng = 1.52307 vy = 58.63 Ng—nc = 0.008921
H-Ks1 5235 Ne = 1.52520 v, = 58.39 Ne— ne-= 0.008995
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.49748 Pac 0.3027 RC (S) 2 2400 0.900 0.810
N1970 1970.09 1.50215 Ped 0.2388 RA (S) 1 2200 0.915 0.837
Nis530 1529.58 1.50724 Por 0.5403 Dw 2 2000 0.963 0.927
N1129 1128.64 1.51167 Plac 0.2524 Da 1 1800 0.984 0.968
N1os4 1064.00 1.51246 P'ed 0.2368 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.51310 P'yr 0.4792 RP (S) 1 1400 0.998 0.996
ng 852.11 1.51559 CR 1200 0.998 0.996
Na- 768.19 1.51728 1060 0.998 0.996
Ny 706.52 1.51883 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.52037 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.52080 AP, 0.0006 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.52120 AP, ¢ -0.0059 °C a 850 0.998 0.996
Np 589.29 1.52299 APq, -0.0093 -50/-40 79 800 0.998 0.996
Ng 587.56 1.52307 AP -0.0053 -40/-30 80 750 0.998 0.997
Ne 546.07 1.52520 -30/-20 82 700 0.999 0.998
Ng 486.13 1.52929 Thermal Properties -20/-10 83 650 0.999 0.998
Ng- 479.99 1.52980 Tg (°C) 564 -10/0 83 600 0.999 0.998
Ng 435.84 1.53411 Ts (°C) 610 0/10 84 550 0.999 0.998
Ny, 404.66 1.53811 T (°C) | 497 10/20 84 500 0.999 0.998
n; 365.01 1.54495 T2 (°C) 530 20/30 85 480 0.999 0.998
OLsorsoc (107/K) | 80 30/40 85 460 0.999 0.998
Oz00300°c (L07/K)| 98 40/50 86 440 0.999 0.998
A (W/(mK)) | 1.18 50/60 87 420 0.999 0.998
Constants of Dispersion Formula 60/70 87 400 0.999 0.998
Ag 2.28724008E+00 70/80 88 390 0.999 0.998
Ay -8.66259828E-03 Mechanical Properties 80/90 88 380 0.996 0.992
A, 1.09312658E-02 HK (10'Pa) | 517 90/100 90 370 0.996 0.992
Az 6.19326901E-04 Fa 102 100/110 91 360 0.989 0.978
A, -6.62977052E-05 E (GPa) 73.0 110/120 92 350 0.970 0.941
As 3.74341463E-06 G (GPa) 29.9 120/130 92 340 0.926 0.857
il 0.218 130/140 94 330 0.826 0.682
Density Solarization op (MPa) 52 140/150 95 320 0.648 0.420
p (g/em®) ‘ 2.52 AL (%) | -22 || B(10™/Pa) | 2.50 150/160 96 310 0.375 0.141
300 0.107 0.011
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | 09| 10 | 10| 10 | 11 1.4 1.7 19 | 19 | 22 Coloration Code
40~-20 | 10| 10 |11 | 11 | 12 1.5 1.8 20 | 20 | 24 Ago(A70)/As ‘ 350/310
-20~0 1111 |12 12 | 13 1.6 2.0 22 | 22 | 26 Coloration of Internal
0~20 12 | 13 | 13|13 | 14 1.7 2.1 24 | 24 | 27 Transmittance
20~40 13 |14 | 14 14 | 15 1.8 2.2 26 | 26 | 28 ATgo/ATs ‘ 337/304
40 ~ 60 14 | 14 | 15| 15 | 16 1.9 2.3 27 | 27 | 3.0
60 ~ 80 14 |15 |16 16 | 17 2.0 2.4 28 | 28 | 31 Constants of dn/dt
80~ 100 14 | 15 |17 | 17 | 18 2.2 2.6 29 | 29 | 32 Dy D, D,
100~120 | 15 |16 | 17 | 1.7 | 18 2.3 2.7 30 | 30 | 3.3 ||-1.39E-06 | 1.68E-08 | -3.96E-11
120~140 | 15 | 1.7 | 17 | 18 | 19 2.4 2.9 30 | 31 | 35 Eq E; ATk
140~160 | 16 | 1.7 |18 | 19 | 20 2.5 2.9 30 | 31 | 35 6.34E-07 | 6.47E-10 | 2.23E-01
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H-BaK2 510597 Ny - 1.53996 Vg - 59.72 Ng—n¢ - 0.009041
Ne = 1.54212 Ve = 59.45 Ng—nc-= 0.009119
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.51376 Pac 0.3042 RC (S) 1 2400 0.917 0.842
Ny970 1970.09 1.51856 Ped 0.2389 RA (S) 2 2200 0.937 0.880
Nis530 1529.58 1.52378 Por 0.5442 Dw 1 2000 0.974 0.947
Ny129 1128.64 1.52833 Plac 0.2533 Da 1 1800 0.987 0.976
N1os4 1064.00 1.52914 P'eg 0.2369 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.52981 P'yr 0.4825 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.53235 CR 1200 0.999 0.998
Na- 768.19 1.53407 1060 0.999 0.998
Ny 706.52 1.53565 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.53721 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.53765 AP, -0.0004 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.53806 AP, ¢ -0.0002 °C a 850 0.999 0.998
Np 589.29 1.53988 APq, -0.0110 -50/-40 69 800 0.999 0.998
Ng 587.56 1.53996 AP -0.0062 -40/-30 71 750 0.999 0.998
Ne 546.07 1.54212 -30/-20 73 700 0.999 0.998
Ne 486.13 1.54625 Thermal Properties -20/-10 74 650 0.999 0.998
Ng- 479.99 1.54677 Tg (°C) 560 -10/0 75 600 0.999 0.998
Ng 435.84 1.55117 Ts (°C) 623 0/10 76 550 0.999 0.998
Ny, 404.66 1.55525 T (°C) | 491 10/20 77 500 0.999 0.998
n; 365.01 1.56225 T2 (°C) 534 20/30 77 480 0.999 0.998
OLsorgoc (107/K) | 78 30/40 78 460 0.999 0.998
Oz00300°c (L07/K)| 93 40/50 79 440 0.999 0.998
A (W/(m K)) | 1.02 50/60 80 420 0.999 0.998
Constants of Dispersion Formula 60/70 80 400 0.999 0.998
Ag 2.33787692E+00 70/80 81 390 0.999 0.998
Ay -8.98050049E-03 Mechanical Properties 80/90 82 380 0.998 0.997
A, 1.15593975E-02 HK (10'Pa) | 532 90/100 83 370 0.998 0.996
Az 4.92789833E-04 Fa 103 100/110 83 360 0.997 0.993
A, -4.58314132E-05 E (GPa) 71.1 110/120 84 350 0.994 0.988
As 2.77373664E-06 G (GPa) 28.1 120/130 88 340 0.988 0.976
il 0.266 130/140 89 330 0.973 0.947
Density Solarization op (MPa) 79 140/150 90 320 0.940 0.885
p (g/em®) ‘ 2.85 A (%) |-29.0 || B (10™/pPa) | 2,51 150/160 92 310 0.863 0.745
300 0.707 0.500
Range of Temperature Coefficients of Refractive Index 290 0.478 0.228
Temperature dn/dt relative (x<10°/°C) 280 0.260 0.068
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 04 | 06 | 07|07 | 08 0.9 1.0 13 | 14 | 20 Coloration Code
40~-20 | 06 | 08 | 09| 09 | 10 1.1 1.2 14 | 15 | 21 Ago(A70)/As ‘ 330/290
-20~0 08|09 |10 11 1.2 1.3 1.5 15 | 16 | 23 Coloration of Internal
0~20 09 | 11 12|12 | 14 1.5 1.8 19 | 21 | 26 Transmittance
20~40 14 |14 |15 15 | 16 1.7 2.0 22 | 23 | 26 ATgo/ATs ‘ 313/281
40 ~ 60 15|16 |17 | 17 | 18 1.9 2.1 23 | 24 | 27
60 ~ 80 16 | 1.7 | 18 | 18 | 20 2.1 2.4 25 | 25 | 29 Constants of dn/dt
80~ 100 17 | 18 | 19 ] 20 | 21 2.3 2.5 26 | 27 | 31 Dy D, D,
100~120 | 19 | 20 | 21 | 22 | 23 2.5 2.6 27 | 29 | 33 || -1.01E-06 | 2.38E-08 | -4.15E-11
120~140 | 21 | 21 | 22| 23 | 24 2.7 2.8 28 | 29 | 35 Eq E, Mk
140~160 | 22 | 23 |23 | 24 | 25 2.8 2.9 29 | 3.0 | 37 3.35E-07 | -1.37E-10 | 3.01E-01
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H-BaK7B c69560 | - 1.56883 b, = 56.04 Ne — Ng - 0.010150
n.= 157125 Ve = 55.78 Ng—ng-= 0.010242
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.54079 Pac 0.3034 RC (S) 1 2400 0.934 0.872
Ny970 1970.09 1.54574 Ped 0.2384 RA (S) 1 2200 0.953 0.908
Nis530 1529.58 1.55115 Por 0.5488 Dw 1 2000 0.979 0.958
Ny129 1128.64 1.55598 Plac 0.2529 Da 1 1800 0.988 0.976
N1os4 1064.00 1.55686 P'ed 0.2363 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.55758 P'yr 0.4872 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.56036 CR 1200 0.999 0.998
Na- 768.19 1.56227 1060 0.999 0.998
Ny 706.52 1.56401 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.56575 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.56624 AP, -0.0011 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.56670 AP, ¢ -0.0017 °C a 850 0.999 0.998
Np 589.29 1.56874 APq, -0.0067 -50/-40 62 800 0.999 0.998
Ng 587.56 1.56883 AP -0.0039 -40/-30 62 750 0.999 0.998
Ne 546.07 1.57125 -30/-20 63 700 0.999 0.998
Ng 486.13 1.57590 Thermal Properties -20/-10 63 650 0.999 0.998
Ng- 479.99 1.57648 Tg (°C) 587 -10/0 65 600 0.999 0.998
Ng 435.84 1.58147 Ts (°C) 646 0/10 66 550 0.999 0.998
Ny, 404.66 1.58611 T (C) | 530 10/20 67 500 0.999 0.998
n; 365.01 1.59408 T2 (°C) 565 20/30 67 480 0.999 0.998
OLspigoec (107/K) | 68 30/40 68 460 0.998 0.996
Oz00300°c (107/K)| 88 40/50 74 440 0.997 0.994
A (W/(m K)) | 1.08 50/60 74 420 0.996 0.992
Constants of Dispersion Formula 60/70 76 400 0.994 0.990
A 2.42201339E+00 70/80 76 390 0.992 0.986
A -9.34171338E-03 Mechanical Properties 80/90 78 380 0.988 0.980
A, 1.36739157E-02 HK (10'Pa) | 553 90/100 79 370 0.982 0.965
Az 3.76328562E-04 Fa 123 100/110 79 360 0.961 0.928
A, -1.74732935E-05 E (GPa) 80.1 110/120 80 350 0.917 0.845
As 1.22001270E-06 G (GPa) 33.1 120/130 82 340 0.808 0.654
i 0.210 130/140 83 330 0.560 0.315
Density Solarization op (MPa) 78 140/150 84 320 0.192 0.039
p (g/cm®) ‘ 2.85 AL (%) | -05 || B(10™/Pa) | 2.52 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 30| 32 | 33| 34| 34 3.5 3.8 42 | 42 | 44 Coloration Code
40~-20 | 31|33 | 34|34 | 35 3.7 3.9 42 | 43 | 45 Ago(A70)/As ‘ 355/320
-20~0 3133 | 34|35 ] 35 3.6 3.8 42 | 42 | 45 Coloration of Internal
0~20 30|34 | 34| 35| 35 3.6 3.8 42 | 43 | 45 Transmittance
20~ 40 30|33 | 34|35 | 36 3.6 3.8 42 | 42 | 46 ATgo/ATs ‘ 347/321
40~ 60 30|33 | 35| 36 | 36 3.6 3.8 43 | 43 | 47
60 ~ 80 31| 34 | 35| 36 3.7 3.7 3.9 44 | 44 | 49 Constants of dn/dt
80~ 100 32 |33 | 36| 36 | 37 3.9 4.1 45 | 45 | 5.0 Dy D, D,
100~120 | 3.2 | 34 | 36 | 3.7 | 3.7 3.8 4.0 44 | 45 | 5.1 3.18E-06 | 1.21E-08 | -2.72E-11
120~140 | 3.2 | 34 | 36 | 3.7 | 37 3.8 4.0 44 | 45 | 5.0 Eq E, Mk
140~160 | 3.2 | 35 |36 | 3.7 | 37 3.9 4.1 44 | 46 | 5.2 4,09E-07 | 3.53E-10 | 2.69E-01
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H-BaK8 573575 Ny - 1.57250 Vy - 57.49 Ng—nc¢ - 0.009959
n. = 1.57487 Ve = 57.20 Ng—ng-= 0.010051
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.54549 Pac 0.3032 RC (S) 1 2400 0.931 0.866
Ny970 1970.09 1.55016 Ped 0.2380 RA (S) 3 2200 0.952 0.910
Nis530 1529.58 1.55531 Por 0.5482 Dw 1 2000 0.984 0.966
N1129 1128.64 1.55993 Plac 0.2527 Da 2 1800 0.992 0.985
N1os4 1064.00 1.56078 P'ed 0.2358 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.56148 P'yr 0.4865 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.56419 CR 1200 0.999 0.998
Na- 768.19 1.56606 1060 0.999 0.998
Ny 706.52 1.56777 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.56948 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.56996 AP, 0.0004 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.57041 AP, ¢ 0.0001 °C a 850 0.999 0.998
Np 589.29 1.57241 APq, -0.0154 -50/-40 66 800 0.999 0.998
Ng 587.56 1.57250 AP -0.0072 -40/-30 68 750 0.999 0.998
Ne 546.07 1.57487 -30/-20 69 700 0.999 0.998
= 486.13 1.57944 Thermal Properties -20/-10 70 650 0.999 0.998
Ng- 479.99 1.58001 Tg (°C) 614 -10/0 71 600 0.999 0.998
Ng 435.84 1.58490 Ts (°C) 664 0/10 72 550 0.999 0.998
Ny, 404.66 1.58941 T (°C) | 549 10/20 72 500 0.999 0.998
n; 365.01 1.59715 T2 (°C) 592 20/30 73 480 0.999 0.998
OLsorgoc (107/K) | 73 30/40 74 460 0.999 0.998
Oz00300°c (107/K)| 86 40/50 74 440 0.999 0.998
A (W/(mK)) | 0.94 50/60 74 420 0.999 0.998
Constants of Dispersion Formula 60/70 75 400 0.999 0.998
Ag 2.43375651E+00 70/80 75 390 0.999 0.998
A -8.82982376E-03 Mechanical Properties 80/90 76 380 0.997 0.995
A, 1.35916939E-02 HK (10'Pa) | 527 90/100 77 370 0.995 0.990
Az 3.60922117E-04 Fa 127 100/110 77 360 0.991 0.983
A, -1.79584197E-05 E (GPa) 72.3 110/120 78 350 0.983 0.967
As 1.11930116E-06 G (GPa) 29.1 120/130 79 340 0.964 0.930
i 0.243 130/140 80 330 0.930 0.866
Density Solarization op (MPa) 78 140/150 82 320 0.863 0.744
p (g/em®) ‘ 3.17 AM (%) |-13.3 || B (10™/Pa) | 2.56 150/160 83 310 0.751 0.558
300 0.576 0.329
Range of Temperature Coefficients of Refractive Index 290 0.344 0.120
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F | g
-60 ~ -40 20 | 2.2 24 | 24 2.4 2.5 2.8 3.1 3.1 3.3 Coloration Code
40~-20 | 21|22 | 25| 25| 25 2.5 2.8 31 | 31 | 34 Ago(A70)/As ‘ 335/285
-20~0 20 | 22 | 25| 25| 25 2.6 2.8 31 | 31| 35 Coloration of Internal
0~20 20 | 21 | 25| 25 | 25 2.6 2.8 31 | 31 | 36 Transmittance
20~ 40 21 |23 | 26| 26 | 27 2.8 2.9 33 | 33 | 36 ATgo/ATs ‘ 324/284
40~ 60 22 | 25 | 27 | 28 | 28 2.9 3.1 34 | 34 | 38
60 ~ 80 24 | 26 | 28 | 29 | 29 3.0 3.3 35 | 36 | 39 Constants of dn/dt
80~ 100 25 |27 | 29| 30 | 3.0 3.2 3.3 36 | 3.7 | 40 Dy D, D,
100~120 | 26 | 28 | 31 | 3.2 | 32 3.3 3.5 3.7 | 38 | 41 9.63E-07 | 1.65E-08 | -1.99E-11
120~140 | 28 | 3.0 | 32| 33 | 34 35 3.6 3.7 | 38 | 42 Eq E, Mk
140~160 | 29 | 3.1 |33 | 33 | 34 35 3.6 3.7 | 38 | 4.2 5.81E-07 | -1.28E-10 | 1.29E-01
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H-ZK3A 589613 Ny - 1.58913 Vy - 61.25 Ng—n¢ - 0.009618
Ne = 1.59142 ve = 61.01 Ng—nc-= 0.009694
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.55975 Pac 0.3057 RC (S) 1 2400 0.917 0.842
N1970 1970.09 1.56532 Ped 0.2381 RA (S) 3 2200 0.973 0.947
Nis530 1529.58 1.57133 Por 0.5417 Dw 2 2000 0.991 0.982
Ny129 1128.64 1.57650 Plac 0.2548 Da 3 1800 0.999 0.998
N1os4 1064.00 1.57741 P'eg 0.2362 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.57815 P'yr 0.4817 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.58095 CR 4a 1200 0.999 0.998
Na- 768.19 1.58282 1060 0.999 0.998
Ny 706.52 1.58451 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.58619 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.58666 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.58709 AP, ¢ -0.0002 °C a 850 0.999 0.998
Np 589.29 1.58903 APq, -0.0010 -50/-40 48 800 0.999 0.998
Ng 587.56 1.58913 AP -0.0026 -40/-30 50 750 0.999 0.998
Ne 546.07 1.59142 -30/-20 53 700 0.999 0.998
= 486.13 1.59581 Thermal Properties -20/-10 54 650 0.999 0.998
Ng- 479.99 1.59635 Tg (°C) 678 -10/0 56 600 0.999 0.998
Ng 435.84 1.60102 Ts (°C) 733 0/10 56 550 0.999 0.998
Ny, 404.66 1.60533 T (°C) | 609 10/20 56 500 0.999 0.998
n; 365.01 1.61266 T2 (°C) 650 20/30 57 480 0.999 0.998
OLsorgoc (107/K) | 55 30/40 57 460 0.999 0.998
Oy00300°c (L07/K) | 67 40/50 58 440 0.998 0.996
A (W/(mK)) | 1.05 50/60 58 420 0.998 0.996
Constants of Dispersion Formula 60/70 59 400 0.997 0.994
Ag 2.48859886E+00 70/80 59 390 0.992 0.985
Ay -1.07631038E-02 Mechanical Properties 80/90 60 380 0.990 0.980
A, 1.30844889E-02 HK (10Pa) | 550 90/100 61 370 0.989 0.978
Az 3.33048453E-04 Fa 119 100/110 62 360 0.972 0.945
A, -1.29820178E-05 E (GPa) 81.3 110/120 62 350 0.949 0.900
As 6.37252025E-07 G (GPa) 32.7 120/130 63 340 0.906 0.821
il 0.244 130/140 63 330 0.833 0.694
Density Solarization op (MPa) 72 140/150 65 320 0.720 0.518
p (g/em®) ‘ 3.31 AL (%) | -5.9 || B (10™/Pa) | 2.06 150/160 66 310 0.564 0.318
300 0.387 0.150
Range of Temperature Coefficients of Refractive Index 290 0.210 0.044
Temperature dn/dt relative (x<10°/°C) 280 0.114 0.013
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 30|31 | 33|33 | 34 3.5 3.5 38 | 39 | 42 Coloration Code
40~-20 | 30 | 3.2 | 33| 33| 33 35 3.7 38 | 39 | 42 Ago(A70)/As ‘ 345/290
-20~0 31|33 | 34| 34| 34 35 3.7 39 | 39 | 42 Coloration of Internal
0~20 31|33 | 34| 34| 35 3.5 3.6 39 | 39 | 43 Transmittance
20~40 3133 | 34|34 ] 35 3.6 3.7 40 | 40 | 44 ATgo/ATs ‘ 338/290
40 ~ 60 32 |33 | 35| 35| 36 3.7 3.8 41 | 42 | 45
60 ~ 80 3335 36|37 | 38 3.9 4.0 43 | 44 | 47 Constants of dn/dt
80~ 100 34 |36 | 37| 38| 39 4.1 4.2 44 | 45 | 49 Dy D, D,
100~120 | 35 | 36 | 38 | 39 | 40 4.3 4.5 46 | 47 | 5.2 3.00E-06 | 1.29E-08 | -9.66E-12
120~140 | 36 | 3.8 | 40 | 41 | 42 4.4 4.6 48 | 49 | 54 Eq E, Mk
140~160 | 3.7 | 39 |41 | 42 | 43 4.6 4.9 51 | 52 | 57 3.80E-07 | 7.20E-10 | 2.31E-01
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613536 ng = 1.61272 vy = 58.58 Ng—nc = 0.010460
H-ZK6 5 n. = 1.61521 Ve = 58.30 Ng—ng-= 0.010552
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.58370 Pac 0.3040 RC (S) 1 2400 0.922 0.844
Ny970 1970.09 1.58884 Ped 0.2380 RA (S) 3 2200 0.967 0.927
Nis530 1529.58 1.59446 Por 0.5459 Dw 1 2000 0.993 0.986
Ny129 1128.64 1.59947 Plac 0.2530 Da 3 1800 0.999 0.998
N1os4 1064.00 1.60038 P'ed 0.2360 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.60112 P'yr 0.4843 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.60399 CR 2 1200 0.999 0.998
Na- 768.19 1.60595 1060 0.999 0.998
Ny 706.52 1.60774 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.60954 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61005 AP, 0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61052 AP, ¢ -0.0004 °C a 850 0.999 0.998
Np 589.29 1.61263 APq, -0.0190 -50/-40 58 800 0.999 0.998
Ng 587.56 1.61272 AP -0.0104 -40/-30 60 750 0.999 0.998
Ne 546.07 1.61521 -30/-20 61 700 0.999 0.998
Ng 486.13 1.62000 Thermal Properties -20/-10 62 650 0.999 0.998
Ng- 479.99 1.62060 Tg (°C) 672 -10/0 63 600 0.999 0.998
Ng 435.84 1.62571 Ts (°C) 713 0/10 63 550 0.999 0.998
Ny, 404.66 1.63044 T (°C) | 597 10/20 64 500 0.999 0.998
n; 365.01 1.63849 T2 (°C) 644 20/30 64 480 0.999 0.998
OLsorgoc (107/K) | 63 30/40 65 460 0.999 0.998
Oz00300°c (107/K)| 81 40/50 65 440 0.999 0.998
A (W/(mK)) | 0.94 50/60 65 420 0.999 0.995
Constants of Dispersion Formula 60/70 66 400 0.997 0.990
Ag 2.55955140E+00 70/80 66 390 0.995 0.982
A -1.00093149E-02 Mechanical Properties 80/90 67 380 0.989 0.971
A, 1.42930361E-02 HK (10Pa) | 520 90/100 67 370 0.980 0.952
Az 4.66646324E-04 Fa 140 100/110 67 360 0.958 0.908
A, -2.70113303E-05 E (GPa) 81.9 110/120 68 350 0.911 0.830
As 1.35057919E-06 G (GPa) 31.6 120/130 69 340 0.842 0.709
i 0.296 130/140 70 330 0.730 0.536
Density Solarization op (MPa) 65 140/150 71 320 0.570 0.326
p (g/em®) ‘ 3.59 AN (%) | -7.7 || B (10™/Pa) | 1.73 150/160 71 310 0.377 0.145
300 0.197 0.041
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 16 | 16 | 1.7 | 1.7 1.8 1.9 2.3 25 | 26 | 3.0 Coloration Code
-40 ~ -20 16 | 1.7 | 18 | 18 | 19 2.1 2.4 27 | 28 | 31 Ago(A70)/As ‘ 360/300
-20~0 19 1 18 | 19 19 | 20 2.1 2.5 28 | 29 | 32 Coloration of Internal
0~20 19|19 1919 20 2.2 2.6 29 | 29 | 33 Transmittance
20~ 40 20 120 | 21| 21| 22 2.4 2.7 30 | 31 | 36 ATgo/ATs ‘ 345/299
40~ 60 19| 20 | 22|22 | 23 2.5 2.8 33 | 34 | 39
60 ~ 80 21| 23 | 25| 25 2.6 2.8 3.1 35 | 36 | 4.2 Constants of dn/dt
80~ 100 23 | 25 | 27 | 27 | 28 3.1 34 39 | 40 | 46 Dy D, D,
100~120 | 24 | 27 | 29 | 3.0 | 3.1 34 3.7 42 | 43 | 49 || -6.10E-08 | 1.58E-08 | -1.22E-11
120~140 | 25 | 28 | 31 | 3.2 | 33 3.6 3.9 44 | 45 | 51 Eq E, Mk
140~160 | 26 | 29 |33 | 34 | 34 3.8 4.0 45 | 46 | 53 4.83E-07 | 8.41E-10 | 2.69E-01
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H-ZK7 613606 Ny - 1.61309 Vg - 60.58 NgE—Nc - 0.010120
n. = 1.61551 Ve = 60.34 Ng—ng-= 0.010201
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.58169 Pac 0.3043 RC (S) 1 2400 0.841 0.707
Ny970 1970.09 1.58773 Ped 0.2391 RA (S) 3 2200 0.925 0.857
Nis530 1529.58 1.59423 Por 0.5405 Dw 2 2000 0.981 0.963
Ny129 1128.64 1.59978 Plac 0.2539 Da 4 1800 0.992 0.986
N1os4 1064.00 1.60074 P'ed 0.2372 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.60153 P'yr 0.4803 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.60449 CR 3 1200 0.999 0.998
Na- 768.19 1.60646 1060 0.999 0.998
Ny 706.52 1.60824 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61001 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61050 AP, -0.0002 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61096 AP, ¢ -0.0025 °C a 850 0.999 0.998
Np 589.29 1.61300 APq, 0.0043 -50/-40 52 800 0.999 0.998
Ng 587.56 1.61309 AP -0.0003 -40/-30 54 750 0.999 0.998
Ne 546.07 1.61551 -30/-20 56 700 0.999 0.998
Ne 486.13 1.62013 Thermal Properties -20/-10 57 650 0.999 0.998
Ng- 479.99 1.62070 Tg (°C) 651 -10/0 57 600 0.999 0.998
Ng 435.84 1.62560 Ts (°C) 685 0/10 58 550 0.999 0.998
Ny, 404.66 1.63013 T (°C) | 582 10/20 59 500 0.999 0.998
n; 365.01 1.63783 T2 (°C) 623 20/30 60 480 0.999 0.998
OLsgigoec (107/K) | 59 30/40 61 460 0.998 0.996
Oyg0300°c (L07/K) | 73 40/50 61 440 0.998 0.996
A (W/(m K)) | 1.03 50/60 62 420 0.997 0.995
Constants of Dispersion Formula 60/70 63 400 0.997 0.994
A 2.56343719E+00 70/80 63 390 0.994 0.989
A -1.18778982E-02 Mechanical Properties 80/90 64 380 0.989 0.979
A, 1.36592937E-02 HK (10’Pa) | 539 90/100 64 370 0.983 0.966
Az 4.36395177E-04 Fa 149 100/110 65 360 0.967 0.935
A, -2.37642691E-05 E (GPa) 86.2 110/120 65 350 0.936 0.877
As 1.12532867E-06 G (GPa) 33.8 120/130 66 340 0.885 0.784
i 0.275 130/140 68 330 0.806 0.650
Density Solarization op (MPa) 74 140/150 69 320 0.687 0.472
p (g/cm®) ‘ 3.50 AL (%) | -21 || B(10™/Pa) | 2.00 150/160 71 310 0.529 0.280
300 0.348 0.123
Range of Temperature Coefficients of Refractive Index 290 0.181 0.037
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 1.0 | 1.1 1.1 | 11 1.2 1.3 1.4 1.6 1.7 2.0 Coloration Code
-40 ~ -20 1011 |11 11| 12 1.3 1.5 18 | 19 | 23 Ago(A70)/As ‘ 350/290
-20~0 1111 | 12| 13 14 1.6 1.8 19 | 20 | 24 Coloration of Internal
0~20 12 |13 | 13 14 | 15 1.6 1.9 20 | 21 | 26 Transmittance
20~ 40 13|14 |14 15| 16 1.7 1.9 21 | 22 | 28 ATgo/ATs ‘ 341/292
40~ 60 1314 |15 16 | 17 1.9 2.0 23 | 24 | 29
60 ~ 80 15|15 | 16 | 1.7 1.8 2.0 2.1 24 | 25 | 31 Constants of dn/dt
80~ 100 16 | 16 | 1.7 | 1.7 | 138 2.0 2.2 25 | 26 | 3.3 Dy D, D,
100~120 | 16 | 1.7 | 18 | 18 | 19 2.1 2.4 27 | 28 | 35 || -9.28E-07 | 1.47E-08 | -3.06E-11
120~140 | 16 | 1.8 | 19 | 19 | 19 2.1 2.6 28 | 29 | 36 Eq E, Mk
140~160 | 16 | 1.8 |19 | 19 | 20 2.2 2.7 30 | 31 | 37 2.76E-07 | 5.01E-10 | 3.19E-01
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620603 ng = 1.62041 vy = 60.34 Ng—nc = 0.010281
H-ZK9A ne = 1.62286 ve = 60.10 Ne— ne-= 0.010363
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.58878 Pac 0.3054 RC (S) 1 2400 0.864 0.746
N1970 1970.09 1.59483 Ped 0.2383 RA (S) 2 2200 0.944 0.891
Nis530 1529.58 1.60134 Por 0.5398 Dw 2 2000 0.995 0.990
N1129 1128.64 1.60692 Plac 0.2548 Da 4 1800 0.999 0.998
N1os4 1064.00 1.60789 P'ed 0.2364 Ron (S) 3 1600 0.999 0.998
N 1013.98 1.60868 P'yr 0.4796 RP (S) 2 1400 0.999 0.998
ng 852.11 1.61168 CR 4a 1200 0.999 0.998
Na- 768.19 1.61367 1060 0.999 0.998
Ny 706.52 1.61548 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61727 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61777 AP, -0.0007 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61824 AP, ¢ -0.0035 °C a 850 0.999 0.998
Np 589.29 1.62032 APq, 0.0030 -50/-40 56 800 0.999 0.998
Ng 587.56 1.62041 AP -0.0015 -40/-30 59 750 0.999 0.998
Ne 546.07 1.62286 -30/-20 61 700 0.999 0.998
Ne 486.13 1.62755 Thermal Properties -20/-10 62 650 0.999 0.998
Ng- 479.99 1.62813 Tg (°C) 663 -10/0 63 600 0.999 0.998
Ng 435.84 1.63310 Ts (°C) 695 0/10 64 550 0.999 0.998
Ny, 404.66 1.63768 T (°C) | 600 10/20 64 500 0.999 0.998
n; 365.01 1.64549 Ti" (°C) 640 20/30 65 480 0.998 0.996
OLsoigoc (107/K) | 64 30/40 65 460 0.997 0.995
Oz00300°c (L07/K) | 75 40/50 66 440 0.996 0.993
A (W/(mK)) | 1.02 50/60 66 420 0.996 0.992
Constants of Dispersion Formula 60/70 67 400 0.994 0.988
Ag 2.58626893E+00 70/80 67 390 0.991 0.982
A -1.19483745E-02 Mechanical Properties 80/90 68 380 0.986 0.972
A, 1.37737392E-02 HK (10Pa) | 550 90/100 68 370 0.976 0.952
Az 5.49112685E-04 Fa 105 100/110 69 360 0.955 0.912
A, -4.52101305E-05 E (GPa) 89.5 110/120 70 350 0.917 0.841
As 2.44542790E-06 G (GPa) 34.5 120/130 71 340 0.857 0.734
il 0.297 130/140 72 330 0.757 0.573
Density Solarization op (MPa) 87 140/150 73 320 0.620 0.385
p (g/em®) ‘ 3.55 AL (%) | -20 || B(10™/pPa) | 1.82 150/160 74 310 0.447 0.200
300 0.272 0.074
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 18 | 21 |22 22| 22 2.4 2.5 26 | 26 | 27 Coloration Code
40~-20 | 19 | 22 | 22|22 | 23 2.4 2.6 26 | 27 | 27 Ago(A70)/As ‘ 350/290
-20~0 19 | 22 | 23| 23 | 24 2.5 2.7 27 | 28 | 2.8 Coloration of Internal
0~20 20 | 23 | 24 | 24 | 24 2.5 2.7 28 | 28 | 29 Transmittance
20~40 20 | 23 | 24 | 24 | 24 2.6 2.7 28 | 29 | 29 ATgo/ATs ‘ 345/297
40 ~ 60 21 | 23 | 25| 25 | 25 2.6 2.8 30 | 31 | 31
60 ~ 80 22 123 | 25|25 | 26 2.7 2.9 30 | 3.2 | 33 Constants of dn/dt
80~100 | 22 | 25 | 25| 25| 26 2.8 3.0 32 | 34 | 36 Dy D, D,
100~120 | 24 | 26 | 26 | 26 | 27 2.8 3.0 33 | 35 | 36 7.48E-07 | 1.25E-08 | -2.50E-11
120~140 | 25 | 26 | 27 | 2.7 | 27 2.8 3.2 33 | 35 | 37 Eq E; ATk
140~160 | 25 | 26 |27 | 2.7 | 27 2.9 3.3 35 | 37 | 39 4.11E-07 | 7.77E-10 | 7.84E-02
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H-7ZK10 622567 Ny - 1.62210 Vg - 56.71 NgE—Nc - 0.010970
n. = 1.62470 Ve = 56.38 Ng—ng-= 0.011080
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.59235 Pac 0.3036 RC (S) 1 2400 0.912 0.832
Ny970 1970.09 1.59753 Ped 0.2370 RA (S) 3 2200 0.962 0.925
Nis530 1529.58 1.60321 Por 0.5479 Dw 1 2000 0.995 0.990
Ny129 1128.64 1.60830 Plac 0.2536 Da 4 1800 0.999 0.998
N1os4 1064.00 1.60923 P'ed 0.2347 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.61000 P'yr 0.4856 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.61297 CR 4a 1200 0.999 0.998
Na- 768.19 1.61501 1060 0.999 0.998
Ny 706.52 1.61689 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61877 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61929 AP, 0.0005 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61979 AP, ¢ -0.0015 °C a 850 0.999 0.998
Np 589.29 1.62199 APq, -0.0155 -50/-40 55 800 0.999 0.998
Ng 587.56 1.62210 AP -0.0078 -40/-30 57 750 0.999 0.998
Ne 546.07 1.62470 -30/-20 58 700 0.999 0.998
Ng 486.13 1.62974 Thermal Properties -20/-10 59 650 0.999 0.998
Ng- 479.99 1.63037 Tg (°C) 664 -10/0 60 600 0.999 0.998
Ng 435.84 1.63575 Ts (°C) 704 0/10 61 550 0.999 0.998
Ny, 404.66 1.64074 T (°C) | 597 10/20 62 500 0.999 0.998
n; 365.01 1.64931 T2 (°C) 635 20/30 63 480 0.999 0.998
OLsoigoc (107/K) | 64 30/40 64 460 0.999 0.998
Oz00300°c (L07/K)| 78 40/50 65 440 0.999 0.998
A (W/(mK)) | 0.94 50/60 65 420 0.997 0.995
Constants of Dispersion Formula 60/70 66 400 0.995 0.992
Ag 2.58741488E+00 70/80 67 390 0.990 0.984
A -1.01011954E-02 Mechanical Properties 80/90 68 380 0.983 0.968
A, 1.49670832E-02 HK (10'Pa) | 528 90/100 69 370 0.969 0.941
Az 5.68916443E-04 Fa 147 100/110 69 360 0.933 0.876
A, -4.40176529E-05 E (GPa) 79.5 110/120 70 350 0.867 0.757
As 2.64008379E-06 G (GPa) 31.9 120/130 71 340 0.730 0.537
i 0.248 130/140 72 330 0.473 0.228
Density Solarization op (MPa) 75 140/150 73 320 0.154 0.027
p (g/em®) ‘ 3.63 AL (%) | -1.0 || B (10™/Pa) | 1.80 150/160 74 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 13|15 |17 | 18 19 2.0 2.1 25 | 26 | 3.0 Coloration Code
-40 ~ -20 13|15 | 17| 18 | 19 2.1 2.2 26 | 27 | 32 Ago(A70)/As ‘ 360/320
-20~0 13|15 | 17 18 | 20 2.1 2.3 26 | 27 | 32 Coloration of Internal
0~20 13|15 |17 18 | 20 2.1 2.3 26 | 27 | 32 Transmittance
20~ 40 1316 |18 19 | 20 2.2 2.4 27 | 28 | 3.3 ATgo/ATs ‘ 353/322
40~ 60 15|17 18] 19 | 20 2.2 2.4 28 | 28 | 34
60 ~ 80 16 | 18 | 19 20 | 21 2.3 2.6 28 | 29 | 36 Constants of dn/dt
80~ 100 16 | 1.9 | 20| 21 | 22 2.4 2.7 29 | 3.0 | 3.7 Dy D, D,
100~120 | 16 | 19 | 20 | 21 | 22 2.4 2.8 30 | 31 | 3.8 || -7.55E-07 | 1.29E-08 | -2.,51E-11
120~140 | 1.7 | 19 | 20| 22 | 23 2.4 2.8 30 | 31 | 38 Eq E, Mk
140~160 | 1.7 | 19 |21 | 22 | 23 2.5 2.9 31 | 32 | 40 5.33E-07 | 3.07E-10 | 2.48E-01
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H-ZK10N 623570 Ny - 1.62280 Vy - 56.98 Ng—n¢ - 0.010931
n. = 1.62541 Ve = 56.74 Ng—ng-= 0.011023
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.59301 Pac 0.3037 RC (S) 1 2400 0.914 0.825
Ny970 1970.09 1.59824 Ped 0.2388 RA (S) 3 2200 0.963 0.923
Nis530 1529.58 1.60395 Por 0.5462 Dw 1 2000 0.996 0.984
N1129 1128.64 1.60905 Plac 0.2522 Da 4 1800 0.999 0.998
N1os4 1064.00 1.60998 P'ed 0.2368 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.61074 P'yr 0.4853 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.61371 CR 2 1200 0.999 0.998
Na- 768.19 1.61574 1060 0.999 0.998
n, 706.52 1.61761 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61948 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.62002 AP, -0.0004 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.62051 AP, ¢ -0.0028 °C a 850 0.999 0.998
Np 589.29 1.62270 APq, -0.0167 -50/-40 57 800 0.999 0.998
Ng 587.56 1.62280 AP -0.0093 -40/-30 59 750 0.999 0.998
Ne 546.07 1.62541 -30/-20 61 700 0.999 0.998
Ne 486.13 1.63042 Thermal Properties -20/-10 62 650 0.999 0.998
Ng- 479.99 1.63104 Tg (°C) 661 -10/0 62 600 0.999 0.998
Ng 435.84 1.63639 Ts (°C) 708 0/10 63 550 0.999 0.998
Ny, 404.66 1.64136 T (°C) | 595 10/20 64 500 0.999 0.998
n; 365.01 1.64991 T2 (°C) 638 20/30 64 480 0.999 0.998
OLsorgoc (107/K) | 66 30/40 65 460 0.997 0.995
Oz00300°¢ (107/K)| 80 40/50 66 440 0.997 0.995
A (W/(m K)) | 0.80 50/60 67 420 0.996 0.993
Constants of Dispersion Formula 60/70 67 400 0.994 0.992
Ag 2.59016969E+00 70/80 68 390 0.991 0.981
A -1.02103680E-02 Mechanical Properties 80/90 69 380 0.986 0.972
A, 1.46213934E-02 HK (10'Pa) | 521 90/100 70 370 0.971 0.943
Az 6.92375177E-04 Fa 153 100/110 71 360 0.942 0.888
A, -6.66173315E-05 E (GPa) 81.9 110/120 72 350 0.860 0.740
As 4.03789352E-06 G (GPa) 32.4 120/130 73 340 0.740 0.547
i 0.265 130/140 74 330 0.515 0.265
Density Solarization op (MPa) 62 140/150 76 320 0.221 0.049
p (g/em®) ‘ 3.64 AL (%) | -0.7 || B (10™/Pa) | 1.88 150/160 77 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 20| 22 | 23| 23 24 2.5 2.7 30 | 31 | 32 Coloration Code
40~-20 | 21 | 22 | 23| 23| 24 2.5 2.7 30 | 31 | 33 Ago(A70)/As ‘ 360/320
-20~0 21 123 | 23|23 | 24 2.5 2.7 31 | 31 | 34 Coloration of Internal
0~20 21 |23 | 24 | 24 | 25 2.6 2.8 32 | 32 | 35 Transmittance
20~ 40 21 123 | 25|25 | 26 2.7 2.9 32 | 33 | 36 ATgo/ATs ‘ 353/320
40~ 60 21 | 24 | 26 | 26 | 27 2.8 2.9 34 | 34 | 37
60 ~ 80 22 125 | 26 | 27 | 28 3.0 3.0 34 | 34 | 37 Constants of dn/dt
80~ 100 23 | 26 | 27 | 28 | 29 3.0 3.1 35 | 35 | 38 Dy D, D,
100~120 | 24 | 27 | 28 | 29 | 30 3.1 3.2 36 | 3.6 | 3.8 6.89E-07 | 1.42E-08 | -2.56E-11
120~140 | 24 | 27 | 29 | 29 | 30 3.1 3.2 36 | 3.6 | 38 Eq E, Mk
140~160 | 25 | 28 |29 | 3.0 | 3.1 3.3 3.4 3.7 | 37 | 40 3.07E-10 | 1.53E-10 | 1.41E-01
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H-ZK11 639555 Ny - 1.63854 Vg - 95.45 NgE—Nc - 0.011516
ne = 1.64129 Ve = 55.18 Ng—nc-= 0.011621
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.60803 Pac 0.3031 RC (S) 1 2400 0.902 0.815
Ny970 1970.09 1.61325 Ped 0.2388 RA (S) 2 2200 0.964 0.930
Nis530 1529.58 1.61900 Por 0.5505 Dw 1 2000 0.994 0.989
Ny129 1128.64 1.62419 Plac 0.2521 Da 3 1800 0.999 0.998
N1os4 1064.00 1.62514 P'ed 0.2366 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.62593 P'yr 0.4888 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.62900 CR 4a 1200 0.999 0.998
Na- 768.19 1.63114 1060 0.999 0.998
Ny 706.52 1.63310 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.63505 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.63561 N -0.0011 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.63613 AP, ¢ -0.0010 °C a 850 0.999 0.998
Np 589.29 1.63844 APq, -0.0169 -50/-40 63 800 0.999 0.998
Ng 587.56 1.63854 AP -0.0081 -40/-30 67 750 0.999 0.998
Ne 546.07 1.64129 -30/-20 68 700 0.999 0.998
Ne 486.13 1.64657 Thermal Properties -20/-10 70 650 0.999 0.998
Ng- 479.99 1.64723 Tg (°C) 649 -10/0 72 600 0.999 0.998
Ng 435.84 1.65291 Ts (°C) 685 0/10 73 550 0.999 0.998
Ny, 404.66 1.65819 T (C) | 591 10/20 73 500 0.999 0.998
n; 365.01 1.66725 T2 (°C) 624 20/30 73 480 0.998 0.996
OLsorgoc (107/K) | 71 30/40 74 460 0.995 0.993
Oz00300°c (107/K)| 85 40/50 74 440 0.995 0.990
A (W/(mK)) | 1.03 50/60 75 420 0.993 0.986
Constants of Dispersion Formula 60/70 75 400 0.988 0.976
Ag 2.63821944E+00 70/80 76 390 0.981 0.962
A -1.02473310E-02 Mechanical Properties 80/90 77 380 0.968 0.937
A, 1.58983043E-02 HK (10Pa) | 510 90/100 78 370 0.945 0.893
Az 5.77973503E-04 Fa 160 100/110 78 360 0.898 0.806
A, -3.90220391E-05 E (GPa) 86.2 110/120 79 350 0.801 0.642
As 2.35832993E-06 G (GPa) 33.0 120/130 80 340 0.616 0.379
il 0.307 130/140 81 330 0.326 0.106
Density Solarization op (MPa) 53 140/150 82 320 0.067 0.004
p (g/em®) ‘ 3.67 AL (%) | -04 || B(10™/Pa) | 1.69 150/160 83 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 1.3 | 15 1.7 | 1.8 19 1.9 2.1 2.3 2.5 2.9 Coloration Code
-40 ~ -20 13|15 |17 18 | 19 2.0 2.2 25 | 27 | 29 Ago(A70)/As ‘ 365/325
-20~0 13|15 | 17 18 | 20 2.0 2.3 26 | 27 | 29 Coloration of Internal
0~20 13|15 |17 18 | 20 2.0 2.4 27 | 28 | 3.0 Transmittance
20~40 1315 |18 19 | 20 2.0 2.4 27 | 28 | 31 ATgo/ATs ‘ 358/326
40 ~ 60 15| 17 | 1719 | 20 2.1 2.4 27 | 28 | 31
60 ~ 80 1518 |18 19 | 20 2.2 2.4 27 | 28 | 31 Constants of dn/dt
80~ 100 15|19 1919 20 2.2 2.5 28 | 29 | 33 Dy D, D,
100~120 | 16 | 19 |19 | 19 | 20 2.2 2.7 29 | 3.0 | 34 || -8.12E-07 | 1.25E-08 | -2.55E-11
120~140 | 1.8 | 19 |19 | 20 | 21 2.3 2.7 29 | 3.0 | 34 Eq E, Mk
140~160 | 1.8 | 1.9 |20 | 20 | 21 2.3 2.7 30 | 31 | 34 5.57E-07 | 2.06E-10 | 1.96E-01
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603606 ng = 1.60311 vy = 60.60 Ng—nc = 0.009952
H-ZK14 n. = 1.60548 Ve = 60.35 Ng—ng-= 0.010033
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.57307 Pac 0.3055 RC (S) 3 2400 0.879 0.774
Ny970 1970.09 1.57874 Ped 0.2381 RA (S) 3 2200 0.939 0.880
Nis530 1529.58 1.58486 Por 0.5406 Dw 2 2000 0.983 0.967
Ny129 1128.64 1.59014 Plac 0.2542 Da 4 1800 0.993 0.984
N1os4 1064.00 1.59106 P'ed 0.2362 Ron (S) 2 1600 0.999 0.996
N 1013.98 1.59182 P'yr 0.4804 RP (S) 2 1400 0.999 0.997
Ns 852.11 1.59469 CR 1200 0.999 0.998
Na- 768.19 1.59661 1060 0.999 0.998
Ny 706.52 1.59835 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.60007 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.60056 AP, 0.0004 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.60101 AP, ¢ -0.0023 °C a 850 0.999 0.998
Np 589.29 1.60302 APq, -0.0048 -50/-40 50 800 0.999 0.998
Ng 587.56 1.60311 AP -0.0052 -40/-30 52 750 0.999 0.998
Ne 546.07 1.60548 -30/-20 54 700 0.999 0.998
Ng 486.13 1.61003 Thermal Properties -20/-10 55 650 0.999 0.998
Ng- 479.99 1.61059 Tg (°C) 666 -10/0 56 600 0.999 0.998
Ng 435.84 1.61541 Ts (°C) 704 0/10 57 550 0.999 0.998
Ny, 404.66 1.61987 T (°C) | 583 10/20 58 500 0.999 0.998
n; 365.01 1.62743 T2 (°C) 625 20/30 59 480 0.999 0.998
OLsorgoc (107/K) | 57 30/40 59 460 0.997 0.995
Oyg0300°c (L07/K) | 73 40/50 60 440 0.997 0.995
A (W/(m K)) | 0.93 50/60 61 420 0.997 0.995
Constants of Dispersion Formula 60/70 61 400 0.996 0.995
Ag 2.53182995E+00 70/80 62 390 0.994 0.990
A -1.10534989E-02 Mechanical Properties 80/90 62 380 0.992 0.985
A, 1.34222293E-02 HK (10'Pa) | 567 90/100 63 370 0.985 0.976
Az 4.21021754E-04 Fa 131 100/110 63 360 0.976 0.957
A, -2.24912138E-05 E (GPa) 85.1 110/120 64 350 0.954 0.916
As 1.01669782E-06 G (GPa) 33.3 120/130 65 340 0.919 0.852
i 0.278 130/140 66 330 0.862 0.747
Density Solarization op (MPa) 85 140/150 67 320 0.762 0.588
p (g/em®) ‘ 3.42 A\ (%) | -5.0 || B (10™/Pa) | 1.84 150/160 68 310 0.615 0.385
300 0.419 0.180
Range of Temperature Coefficients of Refractive Index 290 0.210 0.050
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 26 | 27 | 29| 29 29 3.0 3.3 33 | 33 | 38 Coloration Code
40~-20 | 27 | 27 | 29|29 | 30 3.1 3.4 35 | 35| 38 Ago(A70)/As ‘ 345/290
-20~0 27 128 |29 |30 | 30 3.1 34 3.7 | 37 | 38 Coloration of Internal
0~20 28 | 29 | 31| 31 | 3.2 3.3 3.5 3.7 | 37 | 39 Transmittance
20~ 40 28 129 | 31|32 32 3.3 35 3.7 | 37 | 40 ATgo/ATs ‘ 334/290
40~ 60 30|30 | 32| 32| 32 34 3.7 38 | 39 | 43
60 ~ 80 3132 | 32| 33| 34 3.6 3.8 39 | 40 | 44 Constants of dn/dt
80~ 100 32 |33 | 33| 34| 35 3.7 4.1 41 | 42 | 46 Dy D, D,
100~120 | 3.3 | 34 | 34 | 35 | 35 3.7 4.4 43 | 44 | 49 2.35E-06 | 1.42E-08 | -1.91E-11
120~140 | 35 | 35 | 35| 36 | 3.6 3.9 4.5 44 | 45 | 5.0 Eq E, Mk
140~160 | 35 | 3.6 | 3.7 | 3.7 | 38 4.1 4.5 46 | 47 | 5.2 3.40E-07 | 4.95E-10 | 2.58E-01
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H-ZK20 617539 Ny - 1.61720 Vg - 53.91 Ng—Nc - 0.011448
n. = 1.61993 Ve = 53.62 Ng—ng-= 0.011561
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.58879 Pac 0.3014 RC (S) 1 2400 0.911 0.830
Ny970 1970.09 1.59335 Ped 0.2385 RA (S) 3 2200 0.957 0.916
Nis530 1529.58 1.59844 Por 0.5503 Dw 1 2000 0.987 0.974
Ny129 1128.64 1.60320 Plac 0.2508 Da 3 1800 0.995 0.990
N1os4 1064.00 1.60410 P'ed 0.2361 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.60485 P'yr 0.4878 RP (S) 2 1400 0.999 0.998
ng 852.11 1.60781 CR 3 1200 0.999 0.998
Na- 768.19 1.60989 1060 0.999 0.998
Ny 706.52 161181 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61375 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61430 AP, -0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61481 AP, ¢ -0.0037 °C a 850 0.999 0.998
Np 589.29 1.61710 APq, -0.0239 -50/-40 77 800 0.999 0.998
Ng 587.56 1.61720 AP -0.0109 -40/-30 79 750 0.999 0.998
Ne 546.07 1.61993 -30/-20 81 700 0.999 0.998
Ne 486.13 1.62520 Thermal Properties -20/-10 82 650 0.999 0.998
Ng- 479.99 1.62586 Tg (°C) 555 -10/0 82 600 0.999 0.998
Ng 435.84 1.63150 Ts (°C) 592 0/10 83 550 0.999 0.998
Ny, 404.66 1.63676 T, (C) | 501 10/20 84 500 0.999 0.998
n; 365.01 1.64578 T2 (°C) 535 20/30 85 480 0.999 0.998
OLsorgoc (107/K) | 87 30/40 85 460 0.999 0.998
Oz00300°¢ (107/K)| 99 40/50 86 440 0.999 0.998
A (W/(mK)) | 0.85 50/60 86 420 0.998 0.996
Constants of Dispersion Formula 60/70 87 400 0.997 0.994
Ag 2.56855897E+00 70/80 88 390 0.996 0.992
A -8.74295850E-03 Mechanical Properties 80/90 89 380 0.994 0.989
A, 1.59604033E-02 HK (10'Pa) | 525 90/100 91 370 0.988 0.976
Az 4.91034285E-04 Fa 158 100/110 92 360 0.977 0.952
A, -2.77331960E-05 E (GPa) 76.6 110/120 93 350 0.954 0.905
As 1.72056496E-06 G (GPa) 30.9 120/130 93 340 0.907 0.821
i 0.241 130/140 95 330 0.830 0.689
Density Solarization op (MPa) 57 140/150 97 320 0.711 0.508
p (g/em®) ‘ 3.60 A (%) |-11.8 || B (10™/Pa) | 2.06 150/160 98 310 0.551 0.307
300 0.371 0.141
Range of Temperature Coefficients of Refractive Index 290 0.209 0.046
Temperature dn/dt relative (x<10°/°C) 280 0.093 0.011
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 19 | 22 | 24 | 25 | 26 2.9 3.3 3.7 | 38 | 45 Coloration Code
40~-20 | 21 | 23 | 24 | 25 | 26 3.0 3.5 38 | 39 | 46 Ago(A70)/As ‘ 350/295
-20~0 21 123 | 25| 26 | 27 3.0 3.6 39 | 40 | 47 Coloration of Internal
0~20 23 | 24 | 25| 26 | 27 3.1 3.6 40 | 41 | 49 Transmittance
20~ 40 24 | 26 | 27 | 28 | 28 3.2 3.8 42 | 43 | 49 ATgo/ATs ‘ 337/290
40~ 60 25 | 27 | 29| 29 | 3.0 34 4.0 45 | 46 | 5.1
60 ~ 80 26 | 29 | 31|31 32 3.7 4.2 46 | 48 | 53 Constants of dn/dt
80~ 100 27 | 31 | 33| 33| 34 4.0 4.5 48 | 49 | 55 Dy D, D,
100~120 | 29 | 3.2 | 34 | 35 | 35 4.2 4.7 50 | 5.1 | 56 4.73E-07 | 1.71E-08 | -2.20E-11
120~140 | 3.0 | 33 | 35| 36 | 3.6 4.3 4.8 51 | 52 | 57 Eq E; ATk
140~160 | 3.0 | 34 |36 | 36 | 3.7 4.4 5.0 53 | 53 | 538 8.83E-07 | 2.84E-10 | 2.17E-01
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H-7K21 623581 Ny - 1.62299 Vg - 58.12 NgE—Nc - 0.010719
ne = 1.62555 ve = 57.87 Ng—ne-= 0.010809
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.59235 Pac 0.3041 RC (S) 3 2400 0.882 0.778
Ny970 1970.09 1.59795 Ped 0.2388 RA (S) 3 2200 0.948 0.899
Nis530 1529.58 1.60402 Por 0.5448 Dw 2 2000 0.980 0.960
Ny129 1128.64 1.60931 Plac 0.2535 Da 4 1800 0.988 0.976
N1os4 1064.00 1.61026 P'ed 0.2368 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.61103 P'yr 0.4839 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.61401 CR 2 1200 0.999 0.998
Na- 768.19 1.61603 1060 0.999 0.998
Ny 706.52 1.61787 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61973 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.62025 AP, -0.0010 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.62074 AP, ¢ -0.0022 °C a 850 0.999 0.998
Np 589.29 1.62290 APq, -0.0101 -50/-40 61 800 0.999 0.998
Ng 587.56 1.62299 AP -0.0063 -40/-30 63 750 0.999 0.998
Ne 546.07 1.62555 -30/-20 65 700 0.999 0.998
Ng 486.13 1.63045 Thermal Properties -20/-10 66 650 0.999 0.998
Ng- 479.99 1.63106 Tg (°C) 664 -10/0 66 600 0.999 0.998
Ng 435.84 1.63629 Ts (°C) 706 0/10 67 550 0.999 0.998
Ny, 404.66 1.64113 T, (°C) | 605 10/20 67 500 0.999 0.998
n; 365.01 1.64946 T2 (°C) 651 20/30 68 480 0.997 0.995
OLsoigoc (107/K) | 67 30/40 68 460 0.996 0.994
Oz00300°¢ (L07/K) | 79 40/50 69 440 0.996 0.992
A (W/(mK)) | 0.76 50/60 69 420 0.996 0.992
Constants of Dispersion Formula 60/70 70 400 0.992 0.985
Ag 2.59254654E+00 70/80 70 390 0.988 0.976
A -1.10129354E-02 Mechanical Properties 80/90 70 380 0.982 0.965
A, 1.38896553E-02 HK (10'Pa) | 551 90/100 71 370 0.962 0.926
Az 8.21371542E-04 Fa 138 100/110 71 360 0.924 0.854
A, -8.84083953E-05 E (GPa) 85.3 110/120 72 350 0.850 0.723
As 5.19951049E-06 G (GPa) 33.3 120/130 73 340 0.698 0.487
i 0.279 130/140 74 330 0.421 0.177
Density Solarization op (MPa) 87 140/150 75 320 0.071 0.005
p (g/em®) ‘ 3.61 AL (%) | -08 || B(10™/Pa) | 1.81 150/160 76 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 19 |21 | 22| 22 2.3 2.4 2.5 2.8 28 | 3.1 Coloration Code
-40 ~ -20 19 |21 |22 22| 23 2.4 2.5 28 | 28 | 32 Ago(A70)/As ‘ 360/320
-20~0 19 | 21 |22 22 | 23 2.4 2.5 28 | 28 | 31 Coloration of Internal
0~20 19| 21 | 23|23 | 24 2.4 2.6 29 | 29 | 32 Transmittance
20~ 40 20 | 22 | 23| 23 | 24 2.5 2.7 30 | 3.0 | 33 ATgo/ATs ‘ 355/323
40~ 60 21 | 23 | 24 | 24 | 25 2.6 2.7 31 | 31 | 35
60 ~ 80 21 123 | 25|25 | 26 2.7 2.9 32 | 32 | 37 Constants of dn/dt
80~ 100 23 | 25 | 27 | 27 | 27 2.9 3.1 34 | 34 | 39 Dy D, D,
100~120 | 24 | 26 | 28 | 28 | 2.8 3.1 3.3 35 | 35 | 40 5.19E-07 | 1.33E-08 | -1.46E-11
120~140 | 24 | 27 | 29 | 29 | 29 3.2 35 36 | 3.7 | 42 Eq E, ATk
140~160 | 25 | 28 |30 | 31 | 31 34 3.6 3.7 | 38 | 43 4.16E-07 | 4.90E-10 | 2.14E-01
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H-ZK50 607567 Ny - 1.60738 Vg - 56.65 NgE—Nc - 0.010721
n. = 1.60994 Ve = 56.38 Ng—ng-= 0.010819
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.57933 Pac 0.3022 RC (S) 1 2400 0.917 0.841
Ny970 1970.09 1.58405 Ped 0.2388 RA (S) 3 2200 0.952 0.904
Nis530 1529.58 1.58926 Por 0.5475 Dw 1 2000 0.983 0.966
Ny129 1128.64 1.59403 Plac 0.2523 Da 3 1800 0.993 0.986
N1os4 1064.00 1.59491 P'ed 0.2366 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.59564 P'yr 0.4862 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.59850 CR 4c 1200 0.999 0.998
Na- 768.19 1.60048 1060 0.999 0.998
Ny 706.52 1.60230 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.60414 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.60465 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.60513 AP, ¢ -0.0020 °C a 850 0.999 0.998
Np 589.29 1.60729 APq, -0.0218 -50/-40 72 800 0.999 0.998
Ng 587.56 1.60738 AP -0.0103 -40/-30 75 750 0.999 0.998
Ne 546.07 1.60994 -30/-20 77 700 0.999 0.998
Ne 486.13 1.61486 Thermal Properties -20/-10 78 650 0.999 0.998
Ng- 479.99 1.61547 Tg (°C) 594 -10/0 79 600 0.999 0.998
Ng 435.84 1.62073 Ts (°C) 637 0/10 80 550 0.999 0.998
Ny, 404.66 1.62562 T (°C) | 532 10/20 80 500 0.999 0.998
n; 365.01 1.63393 T2 (°C) 570 20/30 81 480 0.999 0.998
OLsorsoc (107/K) | 80 30/40 82 460 0.999 0.998
Oz00300°c (L07/K)| 95 40/50 82 440 0.999 0.998
A (W/(m K)) | 0.87 50/60 83 420 0.997 0.995
Constants of Dispersion Formula 60/70 84 400 0.995 0.991
Ag 2.54047355E+00 70/80 85 390 0.992 0.986
Ay -9.05535161E-03 Mechanical Properties 80/90 86 380 0.990 0.981
A, 1.49621725E-02 HK (10'Pa) | 489 90/100 89 370 0.983 0.968
Az 3.92388778E-04 Fa 210 100/110 90 360 0.971 0.944
A, -1.51543800E-05 E (GPa) 83.7 110/120 91 350 0.948 0.898
As 7.76341926E-07 G (GPa) 31.5 120/130 92 340 0.903 0.813
i 0.328 130/140 94 330 0.824 0.673
Density Solarization op (MPa) 84 140/150 96 320 0.698 0.482
p (g/em®) ‘ 3.47 A (%) |-10.0 || B (10™/Pa) | 1.77 150/160 97 310 0.515 0.262
300 0.312 0.095
Range of Temperature Coefficients of Refractive Index 290 0.145 0.021
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 09 | 11 | 12| 1.2 13 1.3 15 18 | 18 | 2.2 Coloration Code
40~-20 | 09 | 11 |12 |12 | 13 1.3 1.6 18 | 19 | 23 Ago(A70)/As ‘ 345/290
-20~0 09 | 10 | 12| 1.2 1.2 1.3 1.6 18 | 19 | 23 Coloration of Internal
0~20 0810 | 11|12 | 12 1.2 1.6 18 | 19 | 23 Transmittance
20~ 40 08 |11 12| 13| 13 1.3 1.7 19 | 19 | 23 ATgo/ATs ‘ 339/292
40~ 60 09 |11 | 13| 13 | 13 1.3 1.7 19 | 19 | 24
60 ~ 80 09 |12 |14 | 14 15 1.5 1.9 20 | 21 | 25 Constants of dn/dt
80~ 100 10| 13 | 15| 15 | 15 15 2.0 21 | 21 | 27 Dy D, D,
100~120 | 11 | 14 |16 | 16 | 16 1.6 2.1 23 | 24 | 2.8 || -1.74E-06 | 1.22E-08 | -1.24E-11
120~140 | 1.3 | 14 | 17 | 1.7 | 17 1.8 2.3 24 | 25 | 3.0 Eq E, Mk
140~160 | 1.3 | 15 |18 | 18 | 19 1.9 2.3 26 | 27 | 31 4.12E-07 | 3.48E-10 | 2.52E-01
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H-LaK1 660574 Ny - 1.65950 Uy - 57.35 NgE—Nc - 0.011500
n. = 1.66224 Ve = 57.13 Ng—ng-= 0.011592
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.62649 Pac 0.3043 RC (S) 1 2400 0.873 0.762
Ny970 1970.09 1.63247 Ped 0.2383 RA (S) 1 2200 0.954 0.910
Nis530 1529.58 1.63901 Por 0.5443 Dw 3 2000 0.993 0.986
Ny129 1128.64 1.64475 Plac 0.2545 Da 4 1800 0.999 0.998
N1os4 1064.00 1.64577 P'ed 0.2364 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.64660 P'yr 0.4848 RP (S) 3 1400 0.999 0.998
ng 852.11 1.64983 CR 3 1200 0.999 0.998
Na- 768.19 1.65202 1060 0.999 0.998
Ny 706.52 1.65403 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.65600 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.65655 N -0.0012 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.65707 AP, ¢ -0.0040 °C a 850 0.999 0.998
Np 589.29 1.65939 APq, -0.0006 -50/-40 59 800 0.999 0.998
Ng 587.56 1.65950 AP -0.0015 -40/-30 61 750 0.999 0.998
Ne 546.07 1.66224 -30/-20 63 700 0.999 0.998
= 486.13 1.66750 Thermal Properties -20/-10 64 650 0.999 0.998
Ng- 479.99 1.66814 Tg (°C) 651 -10/0 64 600 0.999 0.998
Ng 435.84 1.67376 Ts (°C) 685 0/10 65 550 0.999 0.998
Ny, 404.66 1.67897 T (°C) | 588 10/20 65 500 0.999 0.998
n; 365.01 1.68783 T2 (°C) 617 20/30 66 480 0.999 0.998
OLspigoec (107/K) | 65 30/40 67 460 0.999 0.998
Oz00300°c (107/K)| 81 40/50 67 440 0.999 0.998
A (W/(mK)) | 0.82 50/60 67 420 0.997 0.995
Constants of Dispersion Formula 60/70 68 400 0.995 0.992
A 2.70733270E+00 70/80 68 390 0.993 0.987
A -1.20058561E-02 Mechanical Properties 80/90 69 380 0.990 0.981
A, 1.64047722E-02 HK (10'Pa) | 581 90/100 70 370 0.981 0.970
Az 4.17032662E-04 Fa 112 100/110 71 360 0.968 0.947
A, -1.43172608E-05 E (GPa) 90.9 110/120 72 350 0.950 0.910
As 7.78703513E-07 G (GPa) 35.7 120/130 73 340 0.918 0.852
i 0.273 130/140 74 330 0.868 0.762
Density Solarization op (MPa) 85 140/150 75 320 0.796 0.641
p (g/cm®) ‘ 3.64 AL (%) | -28 || B(10™/Pa) | 1.50 150/160 76 310 0.697 0.495
300 0.581 0.346
Range of Temperature Coefficients of Refractive Index 290 0.460 0.217
Temperature dn/dt relative (x<10°/°C) 280 0.343 0.122
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 16 |19 |21 21| 21 2.2 2.3 25 | 26 | 3.0 Coloration Code
-40 ~-20 17 119 | 20 20 | 20 2.1 2.3 26 | 27 | 3.0 Ago(A70)/As ‘ 350/270
-20~0 16 |19 |21 21| 21 2.2 2.3 26 | 27 | 3.0 Coloration of Internal
0~20 16 | 19 | 21| 22 | 22 2.2 2.3 26 | 27 | 3.1 Transmittance
20~ 40 16 |19 |21 21| 21 2.1 2.4 27 | 28 | 31 ATgo/ATs ‘ 334/272
40~ 60 16 | 20 | 22 | 22 | 22 2.3 2.4 27 | 28 | 3.2
60~ 80 18 | 21 |22 22| 22 2.4 2.5 27 | 29 | 33 Constants of dn/dt
80~ 100 19| 21 | 22|22 | 22 2.4 2.5 28 | 29 | 34 Dy D, D,
100~120 | 19 | 22 | 23 | 23 | 23 2.5 2.6 29 | 3.0 | 35 1.09E-07 | 1.22E-08 |-1.85E-11
120~140 | 20 | 23 | 24 | 24 | 24 2.6 2.7 30 | 31 | 36 Eq E; ATk
140~160 | 21 | 24 |25 | 25 | 25 2.7 2.8 31 | 32 | 37 2.95E-07 | 1.37E-10 | 2.81E-01
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H-LaK?2 601547 " - 1.69100 % = 54.70 Ne — Ng - 0.012633
n. = 1.69401 Ve = 54.48 Ng—ng-= 0.012739
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.65330 Pac 0.3048 RC (S) 1 2400 0.766 0.579
Ny970 1970.09 1.66043 Ped 0.2383 RA (S) 3 2200 0.919 0.846
Nis530 1529.58 1.66812 Por 0.5438 Dw 1 2000 0.973 0.955
Ny129 1128.64 1.67471 Plac 0.2543 Da 3 1800 0.989 0.986
N1os4 1064.00 1.67587 P'ed 0.2363 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.67681 P'yr 0.4828 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.68039 CR 1 1200 0.999 0.998
Na- 768.19 1.68280 1060 0.999 0.998
Ny 706.52 1.68499 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.68715 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.68776 AP, -0.0033 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.68833 AP, ¢ -0.0089 °C a 850 0.999 0.998
Np 589.29 1.69088 APq, 0.0133 -50/-40 52 800 0.999 0.998
Ng 587.56 1.69100 AP 0.0034 -40/-30 54 750 0.999 0.998
Ne 546.07 1.69401 -30/-20 56 700 0.999 0.998
Ng 486.13 1.69978 Thermal Properties -20/-10 57 650 0.999 0.998
Ng- 479.99 1.70050 Tg (°C) 630 -10/0 57 600 0.999 0.998
Ng 435.84 1.70665 Ts (°C) 661 0/10 58 550 0.999 0.998
Ny, 404.66 1.71235 T (°C) | 585 10/20 58 500 0.999 0.998
n; 365.01 1.72209 T2 (°C) 602 20/30 59 480 0.999 0.998
OLsgigoec (107/K) | 57 30/40 59 460 0.999 0.998
Oyg0300°c (L07/K) | 73 40/50 59 440 0.999 0.995
A (W/(mK)) | 0.94 50/60 60 420 0.999 0.991
Constants of Dispersion Formula 60/70 60 400 0.994 0.985
A 2.80955685E+00 70/80 61 390 0.987 0.979
A -1.46673580E-02 Mechanical Properties 80/90 61 380 0.980 0.965
A, 1.68842607E-02 HK (10'Pa) | 528 90/100 62 370 0.969 0.943
Az 9.16821494E-04 Fa 94 100/110 62 360 0.948 0.906
A, -7.97191507E-05 E (GPa) 107.4 110/120 63 350 0.916 0.838
As 4.19772399E-06 G (GPa) 41.7 120/130 64 340 0.867 0.757
i 0.287 130/140 64 330 0.801 0.645
Density Solarization op (MPa) 92 140/150 65 320 0.712 0.509
p (g/cm®) ‘ 3.63 AL (%) | -08 || B(10™/Pa) | 1.96 150/160 66 310 0.599 0.360
300 0.449 0.202
Range of Temperature Coefficients of Refractive Index 290 0.245 0.063
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 30| 31 | 33| 34| 35 3.6 3.7 39 | 40 | 42 Coloration Code
-40 ~ -20 31|34 | 35|36 | 36 3.8 3.9 41 | 41 | 44 Ago(A70)/As ‘ 360/290
-20~0 32 |35 | 35|36 | 37 3.8 3.9 42 | 42 | 46 Coloration of Internal
0~20 32 136 | 37|37 ] 39 4.0 4.1 43 | 43 | 48 Transmittance
20~ 40 3238 | 38|38 39 4.1 4.1 46 | 46 | 4.9 ATgo/ATs ‘ 335/287
40~ 60 35139 | 39|39 | 40 4.1 4.3 46 | 46 | 4.9
60~ 80 35139 | 39|39 | 41 4.2 4.4 46 | 46 | 5.1 Constants of dn/dt
80~ 100 37138 | 39|39 | 41 4.4 4.5 48 | 48 | 5.2 Dy D, D,
100~120 | 3.8 | 40 | 41 | 41 | 44 4.4 4.5 48 | 48 | 5.2 2.98E-06 | 1.59E-08 | -3.12E-11
120~140 | 39 | 42 | 43 | 43 | 44 4.4 4.6 48 | 48 | 53 Eq E, Mk
140~160 | 40 | 42 |43 | 44 | 46 4.6 4.7 49 | 50 | 53 4.05E-07 | -4.14E-11 | 1.83E-01
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H-LaK2H 692545 Ny - 1.69211 Vy - 54.54 Ng—nc¢ - 0.012690
n.= 1.69514 Ve = 54.29 Ng—ng-= 0.012804
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.65358 Pac 0.3026 RC (S) 1 2400 0.754 0.568
Ny970 1970.09 1.66092 Ped 0.2388 RA (S) 3 2200 0.915 0.837
Nis530 1529.58 1.66884 Por 0.5414 Dw 1 2000 0.980 0.960
Ny129 1128.64 1.67561 Plac 0.2523 Da 3 1800 0.990 0.980
N1os4 1064.00 1.67679 P'ed 0.2366 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.67775 P'yr 0.4803 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.68140 CR 1 1200 0.999 0.998
Na- 768.19 1.68384 1060 0.999 0.998
Ny 706.52 1.68606 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.68827 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.68888 AP, -0.0015 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.68945 AP, ¢ -0.0116 °C a 850 0.999 0.998
Np 589.29 1.69201 APq, 0.0246 -50/-40 52 800 0.999 0.998
Ng 587.56 1.69211 AP 0.0101 -40/-30 54 750 0.999 0.998
Ne 546.07 1.69514 -30/-20 55 700 0.999 0.998
Ng 486.13 1.70096 Thermal Properties -20/-10 56 650 0.999 0.998
Ng- 479.99 1.70168 Tg (°C) 636 -10/0 56 600 0.999 0.998
Ng 435.84 1.70783 Ts (°C) 662 0/10 57 550 0.999 0.998
Ny, 404.66 1.71355 T (°C) | 599 10/20 58 500 0.999 0.998
n; 365.01 1.72334 T2 (°C) 635 20/30 60 480 0.999 0.998
OLsorgoc (107/K) | 59 30/40 61 460 0.999 0.998
Oygo300°c (107/K) | 74 40/50 61 440 0.997 0.995
A (W/(m K)) | 0.92 50/60 62 420 0.995 0.991
Constants of Dispersion Formula 60/70 62 400 0.993 0.986
Ag 2.81281207E+00 70/80 63 390 0.991 0.981
A -1.51090486E-02 Mechanical Properties 80/90 63 380 0.987 0.973
A, 1.73324917E-02 HK (10'Pa) | 665 90/100 64 370 0.980 0.959
Az 8.29325128E-04 Fa 77 100/110 64 360 0.964 0.928
A, -7.29570094E-05 E (GPa) 111.3 110/120 64 350 0.943 0.889
As 4.13913961E-06 G (GPa) 42.0 120/130 65 340 0.910 0.828
i 0.325 130/140 66 330 0.862 0.744
Density Solarization op (MPa) 67 140/150 67 320 0.800 0.639
p (g/cm®) ‘ 3.53 AL (%) | -31 || B(10™/Pa) | 2.00 150/160 68 310 0.724 0.523
300 0.638 0.406
Range of Temperature Coefficients of Refractive Index 290 0.542 0.295
Temperature dn/dt relative (x<10°/°C) 280 0.433 0.189
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 39 | 41 | 42 | 42 4.3 4.4 47 51 | 51 | 55 Coloration Code
40~-20 | 39 | 41 | 42 | 43 | 44 4.5 4.7 51 | 51 | 56 Ago(A70)/As ‘ 360/270
-20~0 39 | 41 | 42 | 43 | 44 4.5 4.8 51 | 511 | 56 Coloration of Internal
0~20 40 | 42 | 44 | 44 | 44 4.5 4.8 51 | 52 | 56 Transmittance
20~ 40 39 | 42 | 44 | 45 | 45 4.5 4.9 52 | 52 | 57 ATgo/ATs ‘ 333/265
40~ 60 41 | 43 | 45 46 | 46 4.7 4.9 53 | 53 | 58
60 ~ 80 42 | 44 | 46 | 47 4.7 4.9 5.0 55 | 55 | 6.1 Constants of dn/dt
80~100 | 43 | 45 | 47 | 48 | 48 5.2 5.3 56 | 5.7 | 64 Dy D, D,
100~120 | 44 | 46 | 48 | 49 | 49 5.3 54 5.7 | 58 | 6.6 4,09E-06 | 1.29E-08 | -1.66E-11
120~140 | 44 | 46 | 48 | 50 | 5.0 54 55 58 | 59 | 6.7 Eq E, Mk
140~160 | 45 | 47 |50 | 51 | 52 55 5.7 6.0 | 6.1 | 6.9 3.70E-07 | 3.58E-10 | 2.77E-01

87

NHG




H-LaKs3 247510 | ™ - 1.74693 b, = 50.95 Ne — Ng - 0.014660
Ne = 1.75042 Ve = 50.72 Ng—nc-= 0.014794
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.70600 Pac 0.3022 RC (S) 1 2400 0.779 0.612
Ny970 1970.09 1.71332 Ped 0.2381 RA (S) 1 2200 0.931 0.868
Nis530 1529.58 1.72133 Por 0.5505 Dw 1 2000 0.986 0.963
Ny129 1128.64 1.72838 Plac 0.2521 Da 3 1800 0.997 0.994
N1os4 1064.00 1.72965 P'ed 0.2359 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.73069 P'yr 0.4894 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.73471 CR 1 1200 0.999 0.998
Na- 768.19 1.73747 1060 0.999 0.998
Ny 706.52 1.73998 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.74250 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.74320 AP, -0.0023 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74386 AP, ¢ -0.0085 °C a 850 0.999 0.998
Np 589.29 1.74680 APq, 0.0186 -50/-40 49 800 0.999 0.998
Ng 587.56 1.74693 AP 0.0087 -40/-30 51 750 0.999 0.998
Ne 546.07 1.75042 -30/-20 53 700 0.999 0.998
= 486.13 1.75716 Thermal Properties -20/-10 54 650 0.999 0.998
Ng- 479.99 1.75799 Tg (°C) 674 -10/0 54 600 0.999 0.998
Ng 435.84 1.76523 Ts (°C) 695 0/10 54 550 0.999 0.998
Ny, 404.66 1.77195 T, (°C) | 603 10/20 55 500 0.999 0.998
n; 365.01 1.78350 Ti" (°C) 641 20/30 56 480 0.999 0.998
OLsorgoc (107/K) | 53 30/40 56 460 0.999 0.997
Oz00300°c (107/K)| 66 40/50 56 440 0.997 0.994
A (W/(m K)) | 0.80 50/60 57 420 0.994 0.990
Constants of Dispersion Formula 60/70 57 400 0.990 0.981
Ag 2.98964410E+00 70/80 57 390 0.987 0.974
Ay -1.53853950E-02 Mechanical Properties 80/90 58 380 0.980 0.959
A, 2.14098946E-02 HK (10'Pa) | 769 90/100 58 370 0.968 0.935
Az 7.35181833E-04 Fa 50 100/110 59 360 0.946 0.891
A, -3.80789614E-05 E (GPa) 120.3 110/120 59 350 0.907 0.817
As 2.29046629E-06 G (GPa) 45.3 120/130 60 340 0.850 0.724
il 0.328 130/140 61 330 0.767 0.589
Density Solarization op (MPa) 96 140/150 62 320 0.640 0.410
p (g/em®) ‘ 4.10 AL (%) | -04 || B(10™/Pa) | 1.56 150/160 63 310 0.420 0.180
300 0.155 0.034
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 18 | 21 | 23 | 23 24 2.6 3.1 34 | 34 | 38 Coloration Code
40~-20 | 22 | 24 | 27 | 27 | 238 3.0 3.4 38 | 39 | 43 Ago(A70)/As ‘ 370/300
-20~0 29 | 31 | 32|32 | 33 34 4.0 44 | 45 | 47 Coloration of Internal
0~20 31|35 | 37| 37| 38 4.0 4.7 49 | 50 | 54 Transmittance
20~40 37 | 40 | 43 | 43 | 44 4.5 4.7 51 | 511 | 58 ATgo/ATs ‘ 332/264
40 ~ 60 40 | 42 | 45 | 45 | 46 4.8 5.3 55 | 55 | 6.1
60 ~ 80 45 | 47 | 48 | 48 | 49 5.1 5.3 58 | 59 | 64 Constants of dn/dt
80~100 | 47 | 48 | 51 | 52 | 53 55 5.8 6.3 | 6.4 | 6.7 Dy D, D,
100~120 | 50 | 51 |52 | 53 | 54 5.6 6.0 65 | 65 | 7.0 2.62E-06 | 2.82E-08 | -5.41E-11
120~140 | 51 | 53 | 55| 56 | 57 5.9 6.3 6.7 | 6.7 | 7.2 Eq E, Mk
140~160 | 53 | 55 |56 | 58 | 6.0 6.3 6.6 68 | 69 | 75 5.36E-07 | -4.51E-11 | 2.24E-01
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H-LaKA4L 640602 Ny - 1.64000 Vg - 60.20 NgE—Nc - 0.010631
Ne = 1.64254 Ve = 60.00 Ng—nc-= 0.010709
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.60415 Pac 0.3067 RC (S) 3 2400 0.777 0.604
Ny970 1970.09 1.61142 Ped 0.2389 RA (S) 2 2200 0.926 0.857
Nis530 1529.58 1.61918 Por 0.5343 Dw 4 2000 0.985 0.970
Ny129 1128.64 1.62562 Plac 0.2559 Da 4 1800 0.999 0.998
N1os4 1064.00 1.62670 P'ed 0.2372 Ron (S) 5 1600 0.999 0.998
N 1013.98 1.62759 P'yr 0.4744 RP (S) 4 1400 0.999 0.998
Ns 852.11 1.63083 CR 3 1200 0.999 0.998
Na- 768.19 1.63296 1060 0.999 0.998
n, 706.52 1.63486 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.63674 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.63726 AP, -0.0026 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.63775 AP, ¢ -0.0093 °C a 850 0.999 0.998
Np 589.29 1.63990 APq, 0.0289 -50/-40 57 800 0.999 0.998
Ng 587.56 1.64000 AP 0.0110 -40/-30 59 750 0.999 0.998
Ne 546.07 1.64254 -30/-20 60 700 0.999 0.998
Ng 486.13 1.64737 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.64797 Tg (°C) 667 -10/0 61 600 0.999 0.998
Ng 435.84 1.65305 Ts (°C) 700 0/10 62 550 0.999 0.998
Ny, 404.66 1.65776 T, (°C) | 603 10/20 62 500 0.999 0.998
n; 365.01 1.66574 T2 (°C) 637 20/30 63 480 0.998 0.996
OLsorgoc (107/K) | 62 30/40 63 460 0.997 0.993
Oz00300°¢ (107/K)| 80 40/50 65 440 0.995 0.990
A (W/(m K)) | 1.03 50/60 65 420 0.993 0.987
Constants of Dispersion Formula 60/70 66 400 0.991 0.984
Ag 2.65004076E+00 70/80 66 390 0.989 0.977
A -1.46730544E-02 Mechanical Properties 80/90 67 380 0.986 0.971
A, 1.38448882E-02 HK (10'Pa) | 640 90/100 67 370 0.979 0.956
Az 7.00625352E-04 Fa 78 100/110 68 360 0.965 0.931
A, -6.62250000E-05 E (GPa) 113.3 110/120 69 350 0.941 0.883
As 3.53607313E-06 G (GPa) 44.0 120/130 70 340 0.906 0.823
il 0.289 130/140 71 330 0.858 0.736
Density Solarization op (MPa) 86 140/150 72 320 0.791 0.628
p (g/em®) ‘ 2.98 AL (%) | -33 || B(10™/pPa) | 1.84 150/160 73 310 0.706 0.505
300 0.612 0.380
Range of Temperature Coefficients of Refractive Index 290 0.514 0.271
Temperature dn/dt relative (x<10°/°C) 280 0.419 0.183
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 27 129 |29 29 2.9 3.1 3.2 33 | 34 | 37 Coloration Code
40~-20 | 28 |29 | 29|29 | 30 3.1 3.2 33 | 34 | 39 Ago(A70)/As ‘ 355/270
-20~0 29 129 | 29 | 30 | 31 3.2 34 35 | 35| 39 Coloration of Internal
0~20 29 | 29 | 30| 3.0 | 3.2 3.2 3.4 36 | 36 | 39 Transmittance
20~40 29 129 | 30|31 32 3.2 35 3.7 | 37 | 39 ATgo/ATs ‘ 334/266
40 ~ 60 29 | 29 | 31| 32 | 32 3.3 3.5 3.7 | 38 | 40
60 ~ 80 29 | 30 | 31|32 | 32 3.3 3.5 38 | 3.8 | 41 Constants of dn/dt
80~ 100 29 | 30 | 32| 32 | 32 34 3.6 39 | 39 | 42 Dy D, D,
100~120 | 29 | 31 | 33 | 33 | 33 35 3.7 40 | 40 | 43 2.19E-06 | 1.20E-08 | -2.68E-11
120~140 | 29 | 31 | 34| 34 | 34 35 3.8 41 | 41 | 43 Eq E, Mk
140~160 | 3.0 | 31 |34 | 34 34 35 3.8 41 | 41 | 43 3.21E-07 | 4.86E-10 | 2.20E-01
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H-LaK5A 678555 Ny - 1.67790 Vg - 55.52 Ng—Nc - 0.012211
n. = 1.68081 Ve = 55.26 Ng—ng-= 0.012319
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.64174 Pac 0.3030 RC (S) 3 2400 0.791 0.625
Ny970 1970.09 1.64851 Ped 0.2383 RA (S) 3 2200 0.925 0.855
Nis530 1529.58 1.65581 Por 0.5430 Dw 3 2000 0.976 0.953
Ny129 1128.64 1.66213 Plac 0.2525 Da 3 1800 0.990 0.979
N1os4 1064.00 1.66325 P'ed 0.2362 Ron (S) 2 1600 0.996 0.991
N 1013.98 1.66416 P'yr 0.4822 RP (S) 3 1400 0.996 0.991
Ns 852.11 1.66763 CR 1 1200 0.999 0.998
Na- 768.19 1.66996 1060 0.999 0.998
Ny 706.52 1.67209 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.67420 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.67479 AP, -0.0010 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.67533 AP, ¢ -0.0084 °C a 850 0.999 0.998
Np 589.29 1.67779 APq, 0.0131 -50/-40 62 800 0.999 0.998
Ng 587.56 1.67790 AP 0.0044 -40/-30 65 750 0.999 0.998
Ne 546.07 1.68081 -30/-20 67 700 0.999 0.998
Ng 486.13 1.68641 Thermal Properties -20/-10 68 650 0.998 0.997
Ng- 479.99 1.68710 Tg (°C) 658 -10/0 69 600 0.998 0.997
Ng 435.84 1.69304 Ts (°C) 684 0/10 70 550 0.998 0.997
Ny, 404.66 1.69854 T (°C) | 595 10/20 71 500 0.998 0.997
n; 365.01 1.70795 T2 (°C) 630 20/30 71 480 0.998 0.996
OLsorgoc (107/K) | 70 30/40 72 460 0.996 0.993
Oz00300°c (107/K)| 81 40/50 73 440 0.996 0.992
A (W/(mK)) | 0.76 50/60 73 420 0.995 0.990
Constants of Dispersion Formula 60/70 74 400 0.993 0.987
Ag 2.76662000E+00 70/80 75 390 0.991 0.983
A -1.37659970E-02 Mechanical Properties 80/90 75 380 0.987 0.974
A, 1.68042016E-02 HK (10'Pa) | 595 90/100 76 370 0.980 0.960
Az 7.09094213E-04 Fa 117 100/110 78 360 0.966 0.933
A, -5.52664143E-05 E (GPa) 94.6 110/120 79 350 0.943 0.889
As 3.02453719E-06 G (GPa) 37.3 120/130 80 340 0.909 0.826
i 0.270 130/140 81 330 0.853 0.727
Density Solarization op (MPa) 90 140/150 82 320 0.777 0.603
p (g/em®) ‘ 3.53 AL (%) | -13 || B (10™/Pa) | 1.74 150/160 83 310 0.686 0.471
300 0.580 0.336
Range of Temperature Coefficients of Refractive Index 290 0.467 0.218
Temperature dn/dt relative (x<10°/°C) 280 0.355 0.126
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 19 | 21 | 22| 22 2.2 2.3 2.5 27 | 27 | 31 Coloration Code
-40 ~ -20 18 | 20 | 22 22| 22 2.4 2.5 27 | 28 | 3.2 Ago(A70)/As ‘ 360/275
-20~0 18 | 20 | 22 | 22 | 22 2.4 2.6 28 | 28 | 3.2 Coloration of Internal
0~20 18 | 21 |22 22| 22 2.4 2.6 28 | 29 | 32 Transmittance
20~ 40 18 | 20 | 22 | 22 | 23 2.4 2.6 29 | 29 | 34 ATgo/ATs ‘ 339/274
40~ 60 18| 21 | 23|23 | 24 2.5 2.6 30 | 3.0 | 34
60 ~ 80 20 | 21 | 23| 24 | 24 2.5 2.9 32 | 32 | 36 Constants of dn/dt
80~ 100 20 | 22 | 24 | 25 | 25 2.5 3.0 33 | 34 | 36 Dy D, D,
100~120 | 22 | 23 | 25 | 2.7 | 27 2.7 3.2 34 | 35 | 38 1.13E-07 | 1.17E-08 | -1.44E-11
120~140 | 23 | 24 | 26 | 2.7 | 27 2.8 3.3 35 | 37 | 39 Eq E, Mk
140~160 | 24 | 25 |27 | 27 | 28 2.9 3.5 3.7 | 38 | 40 4.21E-07 | 4.77E-10 | 2.11E-01
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604533 || "7 1.69350 vg = 53.31 ne — nc = 0.013008
H-LakKeé 5 ne = 1.69660 v = 53.11 Ne—ne-= 0.013115
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 710mm
No3os 2325.42 1.65451 Pac 0.3037 RC (S) 2 2400 0.752 0.566
N1970 1970.09 1.66191 Ped 0.2383 RA (S) 3 2200 0.915 0.837
N1530 1529.58 1.66989 Por 0.5450 Dw 1 2000 0.983 0.966
N1129 1128.64 1.67672 Plac 0.2531 Da 3 1800 0.998 0.996
N1064 1064.00 1.67791 P'ed 0.2364 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.67889 P'yr 0.4842 RP (S) 2 1400 0.999 0.998
ng 852.11 1.68258 CR 1 1200 0.999 0.998
Na- 768.19 1.68506 1060 0.999 0.998
Ny 706.52 1.68731 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.68955 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69018 AP, -0.0026 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69076 AP, ¢ -0.0100 °C a 850 0.999 0.998
Np 589.29 1.69337 APq, 0.0211 -50/-40 46 800 0.999 0.998
Ng 587.56 1.69350 AP 0.0075 -40/-30 47 750 0.999 0.998
Ne 546.07 1.69660 -30/-20 49 700 0.999 0.998
Ng 486.13 1.70256 Thermal Properties -20/-10 50 650 0.999 0.998
Ng- 479.99 1.70330 Tg (°C) 646 -10/0 51 600 0.999 0.998
Ng 435.84 1.70965 Ts (°C) 674 0/10 52 550 0.999 0.998
Ny, 404.66 1.71556 T (C) | 580 10/20 52 500 0.999 0.998
n; 365.01 1.72565 Ti" (°C) 625 20/30 53 480 0.999 0.998
OLsorgoc (107/K) | 51 30/40 54 460 0.999 0.998
Ogp0ia00°c (107/K) | 67 40/50 54 440 0.999 0.998
A (W/(m K)) | 0.94 50/60 55 420 0.994 0.989
Constants of Dispersion Formula 60/70 55 400 0.990 0.985
Ag 2.81648072E+00 70/80 56 390 0.987 0.977
A -1.52313167E-02 Mechanical Properties 80/90 56 380 0.981 0.966
A, 1.76168363E-02 HK (10'Pa) | 665 90/100 57 370 0.971 0.946
Az 8.07769313E-04 Fa 84 100/110 58 360 0.955 0.910
A, -5.32742539E-05 E (GPa) |109.8 110/120 58 350 0.924 0.856
As 2.58509025E-06 G (GPa) 42.0 120/130 59 340 0.879 0.771
il 0.309 130/140 60 330 0.810 0.654
Density Solarization op (MPa) 87 140/150 61 320 0.707 0.499
p (g/em®) ‘ 3.57 AL (%) | -18 || B (10™/Pa) | 1.96 150/160 62 310 0.551 0.300
300 0.301 0.089
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 50 | 51 | 52 | 53 | 53 5.4 5.8 6.1 | 6.1 | 65 Coloration Code
40~-20 | 48 | 51 | 53 | 53| 54 55 5.7 59 | 6.0 | 64 Ago(A70)/As ‘ 360/300
-20~0 47 | 50 | 53| 53| 53 54 5.6 59 | 6.0 | 64 Coloration of Internal
0~20 47 | 50 | 52 52| 53 5.3 5.6 59 | 6.0 | 64 Transmittance
20~40 46 | 50 | 52| 52 | 53 5.4 5.7 6.0 | 6.1 | 65 ATgo/ATs ‘ 338/297
40 ~ 60 49 | 51 | 53| 53| 54 5.6 5.8 6.2 | 6.3 | 6.7
60 ~ 80 50 | 52 | 54 | 55 | 56 5.8 6.0 6.4 | 65 | 6.9 Constants of dn/dt
80~100 | 50 | 53 | 56 | 57 | 58 6.0 6.1 65 | 66 | 7.0 Dy D, D,
100~120 | 51 | 54 | 58 | 59 | 6.0 6.1 6.4 68 | 69 | 7.3 5.25E-06 | 1.04E-08 | -7.12E-12
120~140 | 51 | 55 | 59| 6.0 | 6.1 6.3 6.6 70 | 71 | 75 Eq E; ATk
140~160 | 50 | 54 | 6.0 | 6.0 | 6.1 6.3 6.7 72 | 73 | 76 6.31E-07 | 9.91E-10 | 6.71E-02
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H-LaK? 213539 |18 - 1.71300 y - 53.94 Ne — e - 0.013219
ne = 1.71615 Ve = 53.72 Ng—nc-= 0.013332
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.67450 Pac 0.3041 RC (S) 1 2400 0.774 0.600
Ny970 1970.09 1.68160 Ped 0.2383 RA (S) 2 2200 0.924 0.854
Nis530 1529.58 1.68930 Por 0.5469 Dw 1 2000 0.986 0.972
Ny129 1128.64 1.69601 Plac 0.2535 Da 3 1800 0.999 0.998
N1os4 1064.00 1.69720 P'ed 0.2363 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.69818 P'yr 0.4860 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.70190 CR 1 1200 0.999 0.998
Na- 768.19 1.70441 1060 0.999 0.998
n, 706.52 1.70670 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.70898 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.70962 AP, -0.0028 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.71021 AP, ¢ -0.0071 °C a 850 0.999 0.998
Np 589.29 1.71287 APq, 0.0155 -50/-40 53 800 0.999 0.998
Ng 587.56 1.71300 AP 0.0057 -40/-30 54 750 0.999 0.998
Ne 546.07 1.71615 -30/-20 56 700 0.999 0.998
Ne 486.13 1.72220 Thermal Properties -20/-10 57 650 0.999 0.998
Ng- 479.99 1.72295 Tg (°C) 640 -10/0 57 600 0.999 0.998
Ng 435.84 1.72943 Ts (°C) 665 0/10 58 550 0.999 0.998
Ny, 404.66 1.73545 T (°C) | 573 10/20 61 500 0.999 0.998
n; 365.01 1.74574 T2 (°C) 619 20/30 62 480 0.999 0.998
OLsorgoc (107/K) | 61 30/40 62 460 0.998 0.996
Oyg0300°c (L07/K) | 77 40/50 63 440 0.997 0.993
A (W/(mK)) | 0.77 50/60 64 420 0.995 0.990
Constants of Dispersion Formula 60/70 64 400 0.993 0.984
Ag 2.87989018E+00 70/80 65 390 0.990 0.977
A -1.46958687E-02 Mechanical Properties 80/90 65 380 0.987 0.964
A, 1.89956868E-02 HK (10'Pa) | 626 90/100 66 370 0.975 0.939
Az 6.06495285E-04 Fa 76 100/110 67 360 0.950 0.899
A, -2.91346717E-05 E (GPa) 1111 110/120 67 350 0.914 0.833
As 1.65584289E-06 G (GPa) 43.2 120/130 68 340 0.860 0.738
il 0.285 130/140 69 330 0.785 0.614
Density Solarization op (MPa) 64 140/150 70 320 0.687 0.473
p (g/em®) ‘ 3.78 AN (%) | -1.7 || B (10™/Pa) | 1.67 150/160 71 310 0.577 0.334
300 0.464 0.217
Range of Temperature Coefficients of Refractive Index 290 0.355 0.128
Temperature dn/dt relative (x<10°/°C) 280 0.248 0.063
(C) t s | C | C |HeNe| d e F F g
60~-40 | 36 | 38 | 40| 41 | 41 4.2 4.3 47 | 47 | 5.1 Coloration Code
40~-20 | 36 | 38 | 40| 40 | 41 4.3 4.3 48 | 49 | 52 Ago(A70)/As ‘ 360/270
-20~0 37 139 | 41| 41 | 41 4.3 4.5 48 | 49 | 53 Coloration of Internal
0~20 37 1 39 | 41| 41 | 41 4.4 4.5 50 | 51 | 54 Transmittance
20~40 37 139 | 41| 41 | 42 4.4 4.6 50 | 51 | 55 ATgo/ATs ‘ 337/268
40 ~ 60 37 | 39 | 42| 42 | 42 4.5 4.7 51 | 52 | 56
60 ~ 80 38 | 40 | 43 | 43 | 44 4.7 4.9 53 | 53 | 57 Constants of dn/dt
80~ 100 39 | 41 | 45 | 45 | 45 4.8 5.0 54 | 54 | 58 Dy D, D,
100~120 | 41 | 43 | 47 | 47 | 48 5.1 5.3 54 | 54 | 6.0 3.18E-06 | 1.31E-08 | -1.47E-11
120~140 | 42 | 44 | 48 | 48 | 49 5.3 5.4 56 | 56 | 6.2 Eq E, ATk
140~160 | 43 | 45 |50 | 50 | 51 54 5.6 5.7 | 5.7 | 65 5.57E-07 | 3.42E-10 | 1.46E-01
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H-LaK8A 250503 || - 1.72000 b, = 50.34 Ne— ng - 0.014302
n.=1.72341 ve = 50.10 Ng—ng-= 0.014439
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
No3os 2325.42 1.68225 Pac 0.3021 RC (S) 1 2400 0.828 0.686
Ny970 1970.09 1.68879 Ped 0.2384 RA (S) 3 2200 0.946 0.895
Nis530 1529.58 1.69593 Por 0.5503 Dw 1 2000 0.991 0.982
Ny129 1128.64 1.70232 Plac 0.2521 Da 3 1800 0.999 0.998
N1os4 1064.00 1.70349 P'ed 0.2362 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.70446 P'yr 0.4883 RP (S) 2 1400 0.999 0.998
ng 852.11 1.70823 CR 1 1200 0.999 0.998
Na- 768.19 1.71084 1060 0.999 0.998
Ny 706.52 1.71325 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.71568 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.71636 AP, -0.0030 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.71700 AP, ¢ -0.0097 °C a 850 0.999 0.998
Np 589.29 1.71987 APq, 0.0005 -50/-40 63 800 0.999 0.998
Ng 587.56 1.72000 AP -0.0003 -40/-30 66 750 0.999 0.998
Ne 546.07 1.72341 -30/-20 68 700 0.999 0.998
Ng 486.13 1.72998 Thermal Properties -20/-10 68 650 0.999 0.998
Ng- 479.99 1.73080 Tg (°C) 650 -10/0 69 600 0.999 0.998
Ng 435.84 1.73785 Ts (°C) 679 0/10 70 550 0.999 0.998
Ny, 404.66 1.74443 T (°C) | 588 10/20 71 500 0.999 0.998
n; 365.01 1.75588 T2 (°C) 616 20/30 71 480 0.999 0.998
OLsgigoec (107/K) | 71 30/40 72 460 0.998 0.996
Oz00300°c (107/K)| 88 40/50 72 440 0.997 0.994
A (W/(mK)) | 0.96 50/60 73 420 0.995 0.990
Constants of Dispersion Formula 60/70 73 400 0.992 0.983
A 2.89933470E+00 70/80 74 390 0.987 0.974
A -1.34878716E-02 Mechanical Properties 80/90 74 380 0.979 0.959
A, 1.90766692E-02 HK (10'Pa) | 606 90/100 75 370 0.965 0.931
A 1.36400166E-03 Fa 108 100/110 75 360 0.945 0.880
A, -1.50217455E-04 E (GPa) 107.5 110/120 76 350 0.900 0.804
As 9.16048470E-06 G (GPa) 40.9 120/130 77 340 0.812 0.689
i 0.313 130/140 79 330 0.717 0.530
Density Solarization op (MPa) 76 140/150 80 320 0.581 0.330
p (g/cm®) ‘ 3.87 AL (%) | -05 || B(10™/Pa) | 1.73 150/160 81 310 0.326 0.110
300 0.088 0.008
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 20 | 22 | 24 | 25 2.5 2.6 2.9 33 | 33 | 36 Coloration Code
-40 ~ -20 19 | 22 | 24 | 24 | 25 2.6 2.9 33 | 34 | 37 Ago(A70)/As ‘ 370/305
-20~0 19 | 22 | 24 | 24 | 25 2.6 3.0 33 | 34 | 38 Coloration of Internal
0~20 20 | 22 | 25| 25 | 26 2.7 3.0 33 | 34 | 38 Transmittance
20~ 40 20 | 23 | 25| 25 | 26 2.7 3.0 34 | 34 | 39 ATgo/ATs ‘ 345/305
40~ 60 21 |24 | 25|25 | 26 2.8 3.1 35 | 35 | 40
60~ 80 22 | 25 | 26 | 27 | 27 2.9 3.3 3.7 | 37 | 42 Constants of dn/dt
80~ 100 22 | 25 | 27|27 | 28 3.0 34 38 | 3.8 | 43 Dy D, D,
100~120 | 23 | 27 | 29 | 29 | 3.0 3.2 3.6 39 | 40 | 46 1.67E-07 | 1.21E-08 |-1.18E-11
120~140 | 25 | 28 | 30 | 31 | 3.1 34 3.8 40 | 41 | 47 Eq E; ATk
140~160 | 26 | 29 |32 | 3.3 | 33 3.6 4.0 42 | 43 | 5.0 5.40E-07 | 3.41E-10 | 2.06E-01
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H-LaK8B 250503 || - 1.72000 b, = 50.34 Ne — Ng - 0.014302
n.=1.72341 ve = 50.10 Ng—ng-= 0.014439
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3014 RC (S) 1 2400 0.876 0.768
Ny970 1970.09 Ped 0.2384 RA (S) 3 2200 0.965 0.932
Nis530 1529.58 Por 0.5517 Dw 1 2000 0.986 0.973
Ny129 1128.64 1.70247 Plac 0.2507 Da 3 1800 0.995 0.990
N1os4 1064.00 1.70360 P'ed 0.2362 Ron (S) 1 1600 0.998 0.997
N 1013.98 1.70455 P'yr 0.4896 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.70826 CR 1 1200 0.999 0.998
Na- 768.19 1.71086 1060 0.999 0.998
Ny 706.52 1.71327 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.71569 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.71638 AP, -0.0016 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.71701 AP, ¢ -0.0083 °C a 850 0.999 0.998
Np 589.29 1.71987 APq, -0.0051 -50/-40 66 800 0.999 0.998
Ng 587.56 1.72000 AP -0.0017 -40/-30 68 750 0.999 0.998
Ne 546.07 1.72341 -30/-20 69 700 0.999 0.998
Ng 486.13 1.73000 Thermal Properties -20/-10 70 650 0.999 0.998
Ng- 479.99 1.73082 Tg (°C) 651 -10/0 71 600 0.999 0.998
Ng 435.84 1.73789 Ts (°C) 680 0/10 72 550 0.999 0.998
Ny, 404.66 1.74450 T (°C) | 589 10/20 73 500 0.999 0.997
n; 365.01 1.75588 T2 (°C) 617 20/30 74 480 0.998 0.996
OLsoigoc (L07/K) | 74 30/40 75 460 0.997 0.994
Oz00300°c (107/K)| 88 40/50 75 440 0.996 0.992
A (W/(m K)) | 0.83 50/60 76 420 0.994 0.989
Constants of Dispersion Formula 60/70 77 400 0.992 0.984
Ag 2.89634931E+00 70/80 78 390 0.989 0.978
A -1.17449806E-02 Mechanical Properties 80/90 79 380 0.984 0.968
A, 2.12156990E-02 HK (10'Pa) | 606 90/100 79 370 0.975 0.950
Az 6.32018297E-04 Fa 156 100/110 80 360 0.958 0.919
A, -3.39053843E-05 E (GPa) 103.9 110/120 81 350 0.931 0.868
As 2.46626102E-06 G (GPa) 39.9 120/130 83 340 0.890 0.792
i 0.301 130/140 84 330 0.821 0.674
Density Solarization op (MPa) 90 140/150 85 320 0.724 0.524
p (g/em®) ‘ 3.91 AL (%) | -13 || B (10™/Pa) | 1.67 150/160 87 310 0.570 0.325
300 0.336 0.113
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 10| 12 | 15| 17 1.8 2.0 24 27 | 27 | 31 Coloration Code
-40 ~ -20 11|13 |16 | 18 | 20 2.2 2.4 28 | 29 | 33 Ago(A70)/As ‘ 365/300
-20~0 12 13 |16 18 | 20 2.3 2.5 28 | 29 | 33 Coloration of Internal
0~20 12 |14 |16 | 18 | 20 2.3 2.6 28 | 29 | 34 Transmittance
20~ 40 12 |14 |16 18 | 20 2.3 2.7 29 | 3.0 | 34 ATgo/ATs ‘ 341/295
40~ 60 13|14 |17 |20 | 22 2.4 2.7 29 | 3.0 | 34
60 ~ 80 14 |15 | 1.7 | 20 | 22 2.5 2.8 30 | 31 | 35 Constants of dn/dt
80~ 100 15| 17 |19 21| 23 2.7 2.9 32 | 33 | 37 Dy D, D,
100~120 | 16 | 1.7 | 20 | 22 | 24 2.8 3.1 33 | 34 | 3.8 || -1.62E-06 | 1.34E-08 | -1.84E-11
120~140 | 1.7 | 19 | 22 | 24 | 26 2.9 3.3 35 | 36 | 39 Eq E, Mk
140~160 | 1.7 | 20 | 23 | 25 | 27 3.0 3.3 35 | 37 | 40 8.88E-07 | 4.63E-11 | 6.23E-09
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H-LaK9 699511 Ny - 1.69930 Vy - 51.11 Ng—n¢ - 0.013682
n. = 1.70256 Ve = 50.82 Ng—ng-= 0.013825
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.66716 Pac 0.2997 RC (S) 1 2400 0.916 0.838
Ny970 1970.09 1.67189 Ped 0.2383 RA (S) 3 2200 0.969 0.939
Nis530 1529.58 1.67730 Por 0.5569 Dw 2 2000 0.987 0.974
Ny129 1128.64 1.68265 Plac 0.2495 Da 3 1800 0.994 0.988
N1os4 1064.00 1.68370 P'ed 0.2358 Ron (S) 1 1600 0.998 0.995
N 1013.98 1.68458 P'yr 0.4940 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.68810 CR 1 1200 0.999 0.998
Na- 768.19 1.69058 1060 0.999 0.998
Ny 706.52 1.69288 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69520 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69585 AP, -0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69646 AP, ¢ -0.0018 °C a 850 0.999 0.998
Np 589.29 1.69918 APq, -0.0116 -50/-40 79 800 0.999 0.998
Ng 587.56 1.69930 AP -0.0041 -40/-30 80 750 0.999 0.998
Ne 546.07 1.70256 -30/-20 81 700 0.999 0.998
Ng 486.13 1.70888 Thermal Properties -20/-10 82 650 0.999 0.998
Ng- 479.99 1.70967 Tg (°C) 654 -10/0 83 600 0.999 0.998
Ng 435.84 1.71650 Ts (°C) 695 0/10 85 550 0.999 0.998
Ny, 404.66 1.72288 T, (°C) | 618 10/20 85 500 0.996 0.992
n; 365.01 1.73368 T2 (°C) 645 20/30 87 480 0.994 0.988
OLsorgoc (107/K) | 85 30/40 88 460 0.991 0.983
Oz00300°c (L07/K)| 95 40/50 88 440 0.989 0.978
A (W/(m K)) | 0.66 50/60 90 420 0.987 0.974
Constants of Dispersion Formula 60/70 91 400 0.982 0.964
Ag 2.82518848E+00 70/80 91 390 0.976 0.953
A -9.25237822E-03 Mechanical Properties 80/90 91 380 0.966 0.934
A, 2.31572298E-02 HK (10'Pa) | 511 90/100 93 370 0.948 0.899
Az -5.65059188E-04 Fa 253 100/110 94 360 0.918 0.842
A, 1.62553405E-04 E (GPa) 84.5 110/120 94 350 0.868 0.754
As -9.14469356E-06 G (GPa) 32.3 120/130 96 340 0.792 0.627
i 0.309 130/140 96 330 0.685 0.469
Density Solarization op (MPa) 81 140/150 96 320 0.540 0.292
p (g/em®) ‘ 4.26 AL (%) | -04 || B(10™/Pa) | 1.37 150/160 98 310 0.366 0.134
300 0.200 0.040
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 27| -25 |-23|-23| -22 -2.0 | -1.7 -16 | -16 | -14 Coloration Code
40~-20 | -27|-25|-22|-21| -20 |-18 | -1.7 | -15 | -15| -14 Ago(A70)/As ‘ 370/310
-20~0 -26|-24 |-20|-20| -19 | -17 | -15 | -14 | -13 | -1.2 Coloration of Internal
0~20 -25|-23 |-18|-18| -18 | -15 | -14 | -13 | -12 | -1.0 Transmittance
20~ 40 -25|-22 |\-17|-17| -16 | -15 | -14 | -1.3 | -11 | -09 ATgo/ATs ‘ 355/304
40~ 60 -25|-22 |-17,-16| -16 | -14 | -13 | -1.1 | -1.0 | 0.8
60 ~ 80 -24|-21 |-15-15| -14 | -12 | -11 | -09 | -0.8 | -0.6 Constants of dn/dt
80~100 |-23|-18 |-14|-14| -14 |-10 | -10 | -08 | -07 | -04 Dy D, D,
100~120 | 23 |-18 |-12|-12 | -12 | -10 | -09 | -06 | -06 | -0.4 || -7.86E-06 | 1.43E-08 | -2.55E-11
120~140 | -21 |-17 |-12|-12 | -12 | -08 | -08 | -0.7 | -05 | -0.1 Eq E, Mk
140~160 |-21|-16 |-11|-11| -10 | -07 | -05 | 03 | -0.2 | 0.1 6.68E-07 | 5.75E-10 | 2.86E-16
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H-LaK10 651559 Ny - 1.65113 Vy - 55.89 Ng —n¢ - 0.011650
n. = 1.65391 Ve = 55.62 Ng—ng-= 0.011757
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.61921 Pac 0.3030 RC (S) 1 2400 0.891 0.794
Ny970 1970.09 1.62487 Ped 0.2386 RA (S) 2 2200 0.966 0.933
Nis530 1529.58 1.63105 Por 0.5433 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.63650 Plac 0.2526 Da 4 1800 0.995 0.990
N1os4 1064.00 1.63749 P'ed 0.2365 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.63830 P'yr 0.4814 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.64144 CR 2 1200 0.999 0.998
Na- 768.19 1.64361 1060 0.999 0.998
Ny 706.52 1.64560 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.64760 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.64816 AP, -0.0010 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.64869 AP, ¢ -0.0074 °C a 850 0.999 0.998
Np 589.29 1.65103 APq, -0.0127 -50/-40 59 800 0.999 0.998
Ng 587.56 1.65113 AP -0.0058 -40/-30 61 750 0.999 0.998
Ne 546.07 1.65391 -30/-20 62 700 0.999 0.998
Ng 486.13 1.65925 Thermal Properties -20/-10 63 650 0.999 0.998
Ng- 479.99 1.65992 Tg (°C) 656 -10/0 63 600 0.999 0.998
Ng 435.84 1.66558 Ts (°C) 687 0/10 64 550 0.999 0.998
Ny, 404.66 1.67083 T (°C) | 589 10/20 65 500 0.999 0.998
n; 365.01 1.67985 T2 (°C) 629 20/30 65 480 0.999 0.998
OLsgigoec (107/K) | 67 30/40 66 460 0.999 0.998
Oz00/300°¢ (L07/K) | 82 40/50 67 440 0.998 0.995
A (W/(m K)) | 0.80 50/60 68 420 0.996 0.992
Constants of Dispersion Formula 60/70 68 400 0.994 0.989
A 2.68014719E+00 70/80 69 390 0.991 0.985
A -1.13022222E-02 Mechanical Properties 80/90 69 380 0.988 0.979
A, 1.49971961E-02 HK (10'Pa) | 552 90/100 70 370 0.982 0.968
A, 1.08435000E-03 Fa 170 100/110 71 360 0.971 0.945
A, -1.25822106E-04 E (GPa) 90.3 110/120 72 350 0.952 0.910
As 7.18648482E-06 G (GPa) 34.4 120/130 73 340 0.920 0.849
i 0.311 130/140 74 330 0.867 0.756
Density Solarization op (MPa) 54 140/150 75 320 0.790 0.628
p (g/cm®) ‘ 3.72 AL (%) | -40 || B (10™/Pa) | 1.90 150/160 76 310 0.684 0.469
300 0.551 0.305
Range of Temperature Coefficients of Refractive Index 290 0.401 0.163
Temperature dn/dt relative (x<10°/°C) 280 0.249 0.064
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 25128 |29 |30 | 30 3.1 3.3 35 | 36 | 40 Coloration Code
-40 ~ -20 25 |27 | 28|29 | 29 3.1 3.3 35 | 36 | 40 Ago(A70)/As ‘ 350/275
-20~0 25128 |29 |29 | 29 3.1 3.3 35 | 36 | 40 Coloration of Internal
0~20 25128 |30 30| 30 3.1 3.3 35 | 36 | 4.1 Transmittance
20~ 40 25128 |30 30| 30 3.1 3.3 35 | 36 | 41 ATgo/ATs ‘ 329/275
40~ 60 26 | 28 | 30| 30| 30 3.1 34 36 | 3.7 | 42
60~ 80 26 | 29 | 31|31 31 3.2 3.6 38 | 39 | 44 Constants of dn/dt
80~ 100 27 130 | 32|32 | 33 34 3.7 39 | 40 | 46 Dy D, D,
100~120 | 28 | 3.1 | 32| 3.2 | 33 35 3.8 41 | 42 | 48 1.69E-06 | 1.16E-08 |-1.39E-11
120~140 | 29 | 3.2 | 33| 33 | 34 3.6 3.9 42 | 43 | 49 Eq E, Mk
140~160 | 3.0 | 3.3 |34 | 34 | 35 3.7 4.0 43 | 44 | 5.0 3.41E-07 | 4.23E-10 | 2.78E-01
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H-LaK11 651562 Ny - 1.65100 Vg - 56.24 NgE—Nc - 0.011576
n. = 1.65376 Ve = 56.02 Ng—ng-= 0.011670
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3049 RC (S) 1 2400 0.789 0.623
Ny970 1970.09 Ped 0.2384 RA (S) 1 2200 0.933 0.871
Nis530 1529.58 Por 0.5434 Dw 1 2000 0.980 0.961
Ny129 1128.64 Plac 0.2545 Da 3 1800 0.993 0.985
N1os4 1064.00 1.63688 P'ed 0.2365 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.63776 P'yr 0.4833 RP (S) 2 1400 0.995 0.991
Ns 852.11 1.64113 CR 1200 0.999 0.998
Na- 768.19 1.64340 1060 0.999 0.998
Ny 706.52 1.64543 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.64747 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.64803 AP, -0.0022 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.64856 AP, ¢ -0.0068 °C a 850 0.999 0.998
Np 589.29 1.65089 APq, 0.0262 -50/-40 32 800 0.999 0.998
Ng 587.56 1.65100 AP 0.0123 -40/-30 34 750 0.999 0.998
Ne 546.07 1.65376 -30/-20 36 700 0.999 0.998
Ng 486.13 1.65905 Thermal Properties -20/-10 36 650 0.999 0.998
Ng- 479.99 1.65970 Tg (°C) 689 -10/0 36 600 0.999 0.998
Ng 435.84 1.66534 Ts (°C) 723 0/10 37 550 0.999 0.998
Ny, 404.66 1.67056 T (°C) | 646 10/20 39 500 0.999 0.998
n; 365.01 1.67944 T2 (°C) 679 20/30 40 480 0.999 0.998
OLsorsoc (107/K) | 40 30/40 41 460 0.998 0.997
Oz00300°c (L07/K)| 56 40/50 41 440 0.998 0.996
A (W/(m K)) | 1.00 50/60 42 420 0.997 0.993
Constants of Dispersion Formula 60/70 42 400 0.993 0.987
Ag 2.67752226E+00 70/80 42 390 0.989 0.978
A -1.24341775E-02 Mechanical Properties 80/90 43 380 0.983 0.967
A, 1.81020008E-02 HK (10Pa) | 680 90/100 45 370 0.973 0.947
Az -1.38622158E-04 Fa 75 100/110 46 360 0.956 0.913
A, 6.22866969E-05 E (GPa) 104.6 110/120 48 350 0.926 0.858
As -3.07013984E-06 G (GPa) 40.4 120/130 49 340 0.883 0.781
i 0.296 130/140 51 330 0.817 0.667
Density Solarization op (MPa) 121 140/150 52 320 0.732 0.536
p (g/em®) ‘ 3.34 AL (%) | -13 || B (10™/Pa) | 2.27 150/160 54 310 0.627 0.393
300 0.508 0.258
Range of Temperature Coefficients of Refractive Index 290 0.383 0.146
Temperature dn/dt relative (x<10°/°C) 280 0.265 0.070
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 43 | 45 | 46 | 47 4.9 51 5.5 5.7 | 58 | 6.2 Coloration Code
40~-20 | 43 | 45 | 47 | 48 | 49 5.3 55 57 | 58 | 6.2 Ago(A70)/As ‘ 360/280
-20~0 43 | 45 | 47 | 49 | 49 54 5.6 58 | 58 | 6.3 Coloration of Internal
0~20 43 | 46 | 48 49 | 51 55 5.6 59 | 59 | 64 Transmittance
20~ 40 44 | 46 | 49 | 50 | 52 55 5.6 6.0 | 6.0 | 65 ATgo/ATs ‘ 342/277
40~ 60 44 | 48 | 49 50 | 52 5.6 5.8 6.0 | 6.2 | 6.7
60 ~ 80 45 | 49 | 51| 52| 53 5.8 59 6.1 | 6.2 | 6.9 Constants of dn/dt
80~100 | 45| 50 |51 | 53| 55 5.9 5.9 6.2 | 63 | 7.0 Dy D, D,
100~120 | 45 | 5.0 | 52 | 54 | 56 6.0 6.1 63 | 64 | 7.2 4.70E-06 | 1.30E-08 | -2.38E-11
120~140 | 46 | 51 | 53 | 55 | 57 6.1 6.2 64 | 64 | 7.3 Eq E, Mk
140~160 | 46 | 5.2 | 54 | 55 | 57 6.1 6.2 6.5 | 66 | 74 8.51E-07 | 6.66E-10 | 4.15E-14
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H-LaK12 697562 Ny - 1.69680 Vg - 56.19 NgE—Nc - 0.012400
n. = 1.69975 Ve = 55.98 Ng—ng-= 0.012500
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.65825 Pac 0.3056 RC (S) 1 2400 0.795 0.614
Ny970 1970.09 1.66578 Ped 0.2379 RA (S) 2 2200 0.953 0.898
Nis530 1529.58 1.67381 Por 0.5395 Dw 1 2000 0.988 0.969
Ny129 1128.64 1.68059 Plac 0.2552 Da 4 1800 0.999 0.998
N1os4 1064.00 1.68176 P'ed 0.2360 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.68271 P'yr 0.4792 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.68629 CR 1 1200 0.999 0.998
Na- 768.19 1.68869 1060 0.999 0.998
Ny 706.52 1.69087 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69301 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69361 N -0.0027 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69418 AP, ¢ -0.0108 °C a 850 0.999 0.998
Np 589.29 1.69668 APq, 0.0182 -50/-40 53 800 0.999 0.998
Ng 587.56 1.69680 AP 0.0067 -40/-30 55 750 0.999 0.998
Ne 546.07 1.69975 -30/-20 57 700 0.999 0.998
Ne 486.13 1.70541 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.70611 Tg (°C) 673 -10/0 58 600 0.999 0.998
Ng 435.84 1.71210 Ts (°C) 696 0/10 59 550 0.999 0.998
Ny, 404.66 1.71764 T (C) | 611 10/20 59 500 0.999 0.998
n; 365.01 1.72713 T2 (°C) 638 20/30 60 480 0.999 0.998
OLspigoec (107/K) | 56 30/40 60 460 0.999 0.998
Oz00/300°c (L07/K) | 72 40/50 60 440 0.999 0.994
A (WI(m K)) | 1.07 50/60 61 420 0.999 0.989
Constants of Dispersion Formula 60/70 61 400 0.999 0.984
A 2.83112539E+00 70/80 61 390 0.997 0.978
A -1.55847682E-02 Mechanical Properties 80/90 62 380 0.992 0.967
A, 1.58070931E-02 HK (10'Pa) | 616 90/100 62 370 0.983 0.948
A 1.24470183E-03 Fa 79 100/110 63 360 0.968 0.918
A, -1.41192909E-04 E (GPa) 112.9 110/120 64 350 0.942 0.858
As 7.83660883E-06 G (GPa) 43.2 120/130 65 340 0.907 0.792
i 0.307 130/140 66 330 0.856 0.699
Density Solarization op (MPa) 73 140/150 67 320 0.785 0.581
p (g/cm®) ‘ 3.71 AL (%) | -20 || B(10™/Pa) | 1.59 150/160 67 310 0.688 0.442
300 0.564 0.289
Range of Temperature Coefficients of Refractive Index 290 0.401 0.144
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 15|15 | 16 | 1.6 1.7 1.8 2.0 22 | 22 | 23 Coloration Code
-40 ~ -20 16 | 16 | 1.7 17 | 18 1.9 2.1 24 | 24 | 26 Ago(A70)/As ‘ 360/270
-20~0 1.7 | 18 | 20 20 | 21 2.2 2.3 26 | 27 | 3.3 Coloration of Internal
0~20 18 | 20 | 22 22 | 23 2.4 2.6 27 | 28 | 34 Transmittance
20~ 40 20 | 22 | 24 | 24 | 25 2.6 2.8 30 | 31 | 35 ATgo/ATs ‘ 334/268
40~ 60 21 | 23 | 25| 25 | 26 2.8 2.9 31 | 32 | 36
60~ 80 21 123 | 25|24 | 25 2.8 3.0 32 | 33 | 38 Constants of dn/dt
80~ 100 21 | 24 | 26 | 26 | 27 2.9 3.1 34 | 35| 39 Dy D, D,
100~120 | 21 | 26 | 28 | 28 | 29 3.1 3.3 35 | 36 | 40 1.91E-07 | 1.65E-08 |-3.83E-11
120~140 | 22 | 27 | 28 | 28 | 29 3.1 3.3 35 | 36 | 43 Eq E, Mk
140~160 | 24 | 28 |30 | 3.0 | 3.1 3.2 35 3.7 | 38 | 44 3.84E-07 | 4.87E-10 | 2.27E-01
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H-LaK50A 652584 Ny - 1.65160 Vg - 58.40 Ng—n¢ - 0.011157
n. = 1.65426 Ve = 58.15 Ng—ng-= 0.011251
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.61677 Pac 0.3047 RC (S) 1 2400 0.840 0.706
Ny970 1970.09 1.62349 Ped 0.2384 RA (S) 3 2200 0.954 0.910
Nis530 1529.58 1.63071 Por 0.5432 Dw 3 2000 0.991 0.982
Ny129 1128.64 1.63688 Plac 0.2542 Da 4 1800 0.999 0.998
N1os4 1064.00 1.63795 P'ed 0.2364 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.63882 P'yr 0.4817 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.64210 CR 2 1200 0.999 0.998
Na- 768.19 1.64428 1060 0.999 0.998
Ny 706.52 1.64625 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.64820 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.64874 AP, -0.0017 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.64924 AP, ¢ -0.0034 °C a 850 0.999 0.998
Np 589.29 1.65150 APq, 0.0176 -50/-40 57 800 0.999 0.998
Ng 587.56 1.65160 AP 0.0062 -40/-30 59 750 0.999 0.998
Ne 546.07 1.65426 -30/-20 60 700 0.999 0.998
Ng 486.13 1.65935 Thermal Properties -20/-10 61 650 0.999 0.998
Ng- 479.99 1.65999 Tg (°C) 622 -10/0 62 600 0.999 0.998
Ng 435.84 1.66541 Ts (°C) 659 0/10 63 550 0.999 0.998
Ny, 404.66 1.67043 T (C) | 570 10/20 64 500 0.999 0.998
n; 365.01 1.67894 T2 (°C) 615 20/30 64 480 0.997 0.996
OLsgigoec (107/K) | 60 30/40 65 460 0.995 0.994
Oyg0300°c (L07/K) | 77 40/50 65 440 0.993 0.992
A (W/(m K)) | 0.95 50/60 66 420 0.991 0.990
Constants of Dispersion Formula 60/70 66 400 0.989 0.988
A 2.68404972E+00 70/80 67 390 0.986 0.985
A -1.34999767E-02 Mechanical Properties 80/90 68 380 0.982 0.979
A, 1.56364220E-02 HK (10'Pa) | 594 90/100 68 370 0.974 0.968
Az 3.91605064E-04 Fa 105 100/110 69 360 0.969 0.949
A, -8.87810681E-06 E (GPa) 102.9 110/120 70 350 0.948 0.916
As 2.90663584E-07 G (GPa) 39.5 120/130 71 340 0.920 0.863
i 0.302 130/140 73 330 0.881 0.783
Density Solarization op (MPa) 76 140/150 74 320 0.816 0.672
p (g/cm®) ‘ 3.48 AL (%) | -26 || B(10™/Pa) | 1.85 150/160 75 310 0.725 0.531
300 0.607 0.377
Range of Temperature Coefficients of Refractive Index 290 0.482 0.241
Temperature dn/dt relative (x<10°/°C) 280 0.357 0.136
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 27 129 | 31| 32 3.2 3.3 3.4 36 | 3.6 | 40 Coloration Code
-40 ~ -20 27 129 | 32|33 | 33 3.3 35 3.7 | 3.7 | 4.1 Ago(A70)/As ‘ 350/270
-20~0 28 | 30 | 33|33 | 33 3.3 3.6 3.7 | 38 | 4.2 Coloration of Internal
0~20 28 | 30 | 33|33 | 33 3.3 3.6 38 | 39 | 42 Transmittance
20~ 40 29 | 31 | 33| 33| 33 34 3.6 39 | 40 | 43 ATgo/ATs ‘ 332/270
40~ 60 30|32 | 33| 34| 34 35 3.8 40 | 41 | 44
60 ~ 80 30| 33 | 34| 35 3.5 3.7 3.8 41 | 42 | 45 Constants of dn/dt
80~ 100 30|33 | 35|36 | 36 3.8 3.9 42 | 43 | 46 Dy D, D,
100~120 | 3.2 | 34 | 36 | 36 | 3.6 3.9 4.0 43 | 44 | 48 2.25E-06 | 1.25E-08 | -2.25E-11
120~140 | 3.2 | 34 | 36 | 3.7 | 37 4.0 4.1 44 | 45 | 5.0 Eq E, Mk
140~160 | 3.2 | 35 |37 | 3.7 | 38 4.1 4.2 45 | 46 | 5.2 4.23E-07 | 5.63E-10 | 1.91E-01
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H-LaK51 697555 Ny - 1.69680 Vg - 55.46 Ng—n¢ - 0.012564
n. = 1.69980 Ve = 55.25 Ng—ng-= 0.012667
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.65840 Pac 0.3048 RC (S) 1 2400 0.757 0.575
Ny970 1970.09 1.66575 Ped 0.2388 RA (S) 3 2200 0.923 0.846
Nis530 1529.58 1.67368 Por 0.5420 Dw 1 2000 0.986 0.960
Ny129 1128.64 1.68042 Plac 0.2542 Da 3 1800 0.999 0.993
N1os4 1064.00 1.68159 P'eg 0.2368 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.68254 P'yr 0.4808 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.68616 CR 1 1200 0.999 0.998
Na- 768.19 1.68859 1060 0.999 0.998
Ny 706.52 1.69079 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69297 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.69358 AP, -0.0035 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69415 AP, ¢ -0.0095 °C a 850 0.999 0.998
Np 589.29 1.69669 APq, 0.0213 -50/-40 52 800 0.999 0.998
Ng 587.56 1.69680 AP 0.0085 -40/-30 53 750 0.999 0.998
Ne 546.07 1.69980 -30/-20 54 700 0.999 0.998
Ng 486.13 1.70553 Thermal Properties -20/-10 55 650 0.999 0.998
Ng- 479.99 1.70625 Tg (°C) 650 -10/0 56 600 0.999 0.998
Ng 435.84 1.71234 Ts (°C) 676 0/10 56 550 0.999 0.998
Ny, 404.66 1.71800 T (C) | 591 10/20 57 500 0.999 0.998
n; 365.01 1.72765 T2 (°C) 625 20/30 57 480 0.999 0.998
OLsgigoec (107/K) | 55 30/40 58 460 0.999 0.998
Oyg0300°c (L07/K) | 71 40/50 58 440 0.999 0.998
A (W/(m K)) | 0.62 50/60 58 420 0.997 0.993
Constants of Dispersion Formula 60/70 59 400 0.992 0.987
A 2.82930828E+00 70/80 59 390 0.990 0.980
A -1.51991877E-02 Mechanical Properties 80/90 59 380 0.985 0.971
A, 1.69710302E-02 HK (107Pa) 680 90/100 60 370 0.975 0.951
Az 9.14047795E-04 Fa 85 100/110 61 360 0.957 0.918
A, -8.69746514E-05 E (GPa) 110.2 110/120 61 350 0.928 0.862
As 4.85293775E-06 G (GPa) 43.9 120/130 62 340 0.885 0.787
i 0.255 130/140 63 330 0.827 0.683
Density Solarization op (MPa) 64 140/150 64 320 0.748 0.561
p (g/cm®) ‘ 3.69 AN(%) | -3.7 || B (10'12/pa) 1.70 150/160 65 310 0.643 0.417
300 0.553 0.308
Range of Temperature Coefficients of Refractive Index 290 0.451 0.206
Temperature dn/dt relative (x<10°/°C) 280 0.328 0.110
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 39 | 41 | 42 | 43 4.4 45 4.7 5.0 5.0 5.4 Coloration Code
-40 ~ -20 39 | 42 | 43 | 43 | 44 4.5 4.7 51 | 51 | 54 Ago(A70)/As ‘ 360/280
-20~0 39 | 42 | 43 | 43 4.4 4.5 4.7 51 | 52 | 54 Coloration of Internal
0~20 39 | 42 | 43 | 43 | 44 4.5 4.7 51 | 52 | 54 Transmittance
20~ 40 39 | 42 | 44 | 44 | 45 4.5 4.7 52 | 53 | 55 ATgo/ATs ‘ 342/277
40~ 60 41 | 44 | 45 | 46 | 47 4.7 4.9 54 | 54 | 58
60 ~ 80 41 | 44 | 46 | 47 4.6 4.9 5.0 55 | 55 | 5.9 Constants of dn/dt
80~ 100 42 | 44 | 47 | 48 | 48 5.0 5.0 55 | 55 | 6.0 Dy D, D,
100~120 | 42 | 45 | 47 | 48 | 48 5.0 5.1 55 | 56 | 6.0 4,02E-06 | 1.29E-08 | -2.62E-11
120~140 | 42 | 45 | 48 | 48 | 48 5.1 5.1 55 | 56 | 6.1 Eq E, Mk
140~160 | 43 | 44 | 48 | 49 | 49 5.1 5.1 56 | 56 | 6.1 4,49E-07 | 2.06E-10 | 2.05E-01
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H-LaK51A 697555 Ny - 1.69680 Vg - 55.46 NgE—Nc - 0.012564
ne = 1.69980 Ve = 55.25 Ng—nc-= 0.012667
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3048 RC (S) 1 2400 0.742 0.550
N1970 1970.09 Ped 0.2388 RA (S) 3 2200 0.904 0.817
Nis530 1529.58 Por 0.5420 Dw 1 2000 0.980 0.960
Ny129 1128.64 Plac 0.2542 Da 3 1800 0.997 0.994
N1os4 1064.00 1.68155 P'ed 0.2368 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.68252 P'yr 0.4808 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.68615 CR 1 1200 0.999 0.998
Na- 768.19 1.68860 1060 0.999 0.998
Ny 706.52 1.69080 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69297 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69358 AP, -0.0035 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69417 AP, ¢ -0.0095 °C a 850 0.999 0.998
Np 589.29 1.69670 APq, 0.0229 -50/-40 48 800 0.999 0.998
Ng 587.56 1.69680 AP 0.0093 -40/-30 50 750 0.999 0.998
Ne 546.07 1.69980 -30/-20 50 700 0.999 0.998
Ng 486.13 1.70553 Thermal Properties -20/-10 52 650 0.999 0.998
Ng- 479.99 1.70625 Tg (°C) 648 -10/0 53 600 0.999 0.998
Ng 435.84 1.71234 Ts (°C) 675 0/10 55 550 0.999 0.998
Ny, 404.66 1.71799 T (°C) | 589 10/20 56 500 0.999 0.998
n; 365.01 1.72764 T2 (°C) 624 20/30 56 480 0.998 0.997
OLsorgoc (107/K) | 55 30/40 56 460 0.997 0.995
Oz00/300°c (L07/K) | 72 40/50 59 440 0.996 0.993
A (W/(mK)) | 0.92 50/60 59 420 0.995 0.990
Constants of Dispersion Formula 60/70 60 400 0.993 0.986
Ag 2.82835724E+00 70/80 60 390 0.990 0.981
A -1.49967196E-02 Mechanical Properties 80/90 63 380 0.986 0.973
A, 1.78960905E-02 HK (10'Pa) | 608 90/100 64 370 0.979 0.959
Az 5.80447845E-04 Fa 119 100/110 64 360 0.966 0.933
A, -3.68202672E-05 E(GPa) |1114 110/120 65 350 0.946 0.895
As 2.18285424E-06 G (GPa) 43.3 120/130 65 340 0.915 0.838
il 0.288 130/140 67 330 0.872 0.760
Density Solarization op (MPa) 107 140/150 69 320 0.812 0.659
b (g/em®) | 365|] AX(%) |-35 || B10™pa) | 175 || 150/160 | 71 310 0.735 | 0540
300 0.643 0.413
Range of Temperature Coefficients of Refractive Index 290 0.537 0.288
Temperature dn/dt relative (x<10°/°C) 280 0.405 0.164
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 16 | 20 | 21 | 2.2 2.4 2.6 3.0 31 | 32 | 35 Coloration Code
40~-20 | 16 | 20 | 22 | 23 | 24 2.7 3.0 31 | 32 | 36 Ago(A70)/As ‘ 360/270
-20~0 16 | 22 | 23 | 23 | 24 2.8 3.2 33 | 33 | 38 Coloration of Internal
0~20 17 | 23 | 24 | 25 | 25 2.9 3.2 33 | 33 | 40 Transmittance
20~40 17 | 23 | 25 | 26 | 27 3.1 3.3 34 | 34 | 42 ATgo/ATs ‘ 335/273
40 ~ 60 18 | 24 |27 |27 | 28 3.1 3.4 35 | 35 | 43
60 ~ 80 18 | 24 | 28 | 28 | 29 3.3 3.6 37 | 38 | 46 Constants of dn/dt
80~100 | 20 | 26 | 3.0 | 3.1 | 3.2 34 3.8 39 | 39 | 48 Dy D, D,
100~120 | 21 | 27 | 32 | 3.2 | 32 34 4.0 41 | 41 | 49 || -2.78E-07 | 1.33E-08 | -2.35E-11
120~140 | 21 | 28 | 32 | 3.2 | 32 35 4.0 42 | 43 | 51 Eq E, ATk
140~160 | 22 | 29 |33 | 34 34 3.6 4.2 44 | 44 | 52 8.64E-07 | 8.98E-10 | 4.82E-15
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H-L aK52 729547 Ny - 1.72916 Vy - 54.67 NgE—Nc - 0.013337
ne=1.73234 Ve = 54.44 Ng—nc-= 0.013451
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.68934 Pac 0.3044 RC (S) 1 2400 0.769 0.591
N1970 1970.09 1.69681 Ped 0.2384 RA (S) 3 2200 0.926 0.857
Nis530 1529.58 1.70490 Por 0.5451 Dw 1 2000 0.978 0.956
Ny129 1128.64 1.71188 Plac 0.2535 Da 3 1800 0.994 0.988
N1os4 1064.00 1.71310 P'ed 0.2364 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.71409 P'yr 0.4840 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.71790 CR 1 1200 0.999 0.998
Na- 768.19 1.72047 1060 0.999 0.998
Ny 706.52 1.72279 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.72510 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.72575 AP, -0.0026 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.72635 AP, ¢ -0.0077 °C a 850 0.999 0.998
Np 589.29 1.72904 APq, 0.0205 -50/-40 54 800 0.999 0.998
Ng 587.56 1.72916 AP 0.0082 -40/-30 56 750 0.999 0.998
Ne 546.07 1.73234 -30/-20 57 700 0.999 0.998
Ne 486.13 1.73844 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.73920 Tg (°C) 688 -10/0 58 600 0.999 0.998
Ng 435.84 1.74571 Ts (°C) 705 0/10 59 550 0.999 0.998
Ny, 404.66 1.75176 T (°C) | 620 10/20 59 500 0.999 0.998
n; 365.01 1.76205 T2 (°C) 645 20/30 59 480 0.999 0.998
OLsorgoc (107/K) | 61 30/40 60 460 0.999 0.998
Oygo300°c (107/K) | 74 40/50 61 440 0.997 0.995
A (W/(mK)) | 1.01 50/60 61 420 0.996 0.992
Constants of Dispersion Formula 60/70 62 400 0.994 0.988
Ag 2.93497096E+00 70/80 62 390 0.991 0.982
Ay -1.56596537E-02 Mechanical Properties 80/90 63 380 0.986 0.973
A, 1.92100308E-02 HK (10Pa) | 720 90/100 64 370 0.978 0.957
Az 6.55992008E-04 Fa 63 100/110 65 360 0.969 0.938
A, -3.57893356E-05 E (GPa) 117.8 110/120 66 350 0.948 0.898
As 1.86989357E-06 G (GPa) 45.3 120/130 67 340 0.918 0.842
il 0.301 130/140 68 330 0.873 0.763
Density Solarization op (MPa) 91 140/150 69 320 0.818 0.669
p (g/em®) ‘ 3.98 AL (%) | -26 || B(10™/Pa) | 1.35 150/160 70 310 0.732 0.536
300 0.670 0.449
Range of Temperature Coefficients of Refractive Index 290 0.583 0.340
Temperature dn/dt relative (x<10°/°C) 280 0.428 0.183
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 26 | 31 | 32| 3.2 3.2 3.3 3.5 3.7 | 37 | 4.2 Coloration Code
40~-20 | 27 |31 | 32|32 | 32 3.2 35 3.7 | 38 | 43 Ago(A70)/As ‘ 360/280
-20~0 27 131 | 32|32 | 32 3.3 3.6 38 | 39 | 43 Coloration of Internal
0~20 28 | 32 | 32| 32 | 33 3.5 3.5 40 | 40 | 44 Transmittance
20~40 28 132 | 33|33 | 33 35 3.6 40 | 41 | 45 ATgo/ATs ‘ 335/275
40 ~ 60 28 | 32 | 33| 33 | 34 35 3.6 41 | 41 | 45
60 ~ 80 29 | 32 | 34|34 | 35 3.6 3.8 42 | 42 | 47 Constants of dn/dt
80~ 100 29 | 33 | 36 | 36 | 3.7 3.7 3.9 43 | 43 | 49 Dy D, D,
100~120 | 29 | 33 | 37 | 3.7 | 38 3.8 4.0 44 | 44 | 52 1.80E-06 | 1.11E-08 | -1.88E-11
120~140 | 29 | 34 | 37 | 3.7 | 38 4.0 4.2 45 | 46 | 54 Eq E, Mk
140~160 | 3.0 | 35 |38 | 3.8 | 39 4.2 4.3 47 | 48 | 55 4,02E-07 | 6.22E-10 | 2.23E-01
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H-LaK53A 755523 Ny - 1.75500 Uy - 52.32 NgE—Nc - 0.014430
n. = 1.75844 ve = 52.09 Ng—ng-= 0.014561
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.71389 Pac 0.3028 RC (S) 1 2400 0.778 0.605
Ny970 1970.09 1.72137 Ped 0.2384 RA (S) 2 2200 0.934 0.872
Nis530 1529.58 1.72950 Por 0.5468 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.73661 Plac 0.2527 Da 3 1800 0.999 0.998
N1os4 1064.00 1.73789 P'ed 0.2362 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.73893 P'yr 0.4855 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.74293 CR 1200 0.999 0.998
Na- 768.19 1.74566 1060 0.999 0.998
n, 706.52 1.74815 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.75063 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.75132 AP, -0.0026 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.75197 AP, ¢ -0.0099 °C a 850 0.999 0.998
Np 589.29 1.75487 APq, 0.0172 -50/-40 53 800 0.999 0.998
Ng 587.56 1.75500 AP 0.0076 -40/-30 54 750 0.999 0.998
Ne 546.07 1.75844 -30/-20 55 700 0.999 0.998
Ng 486.13 1.76506 Thermal Properties -20/-10 56 650 0.999 0.998
Ng- 479.99 1.76588 Tg (°C) 695 -10/0 57 600 0.999 0.998
Ng 435.84 1.77295 Ts (°C) 712 0/10 58 550 0.999 0.998
Ny, 404.66 1.77953 T (°C) | 631 10/20 59 500 0.999 0.998
n; 365.01 1.79081 T2 (°C) 652 20/30 59 480 0.999 0.998
OLsorgoc (107/K) | 57 30/40 59 460 0.999 0.998
Oz00/300°c (L07/K) | 72 40/50 60 440 0.997 0.994
A (W/(m K)) | 1.06 50/60 60 420 0.995 0.989
Constants of Dispersion Formula 60/70 60 400 0.992 0.984
Ag 3.01906956E+00 70/80 61 390 0.989 0.978
A -1.58184620E-02 Mechanical Properties 80/90 61 380 0.984 0.968
A, 2.09047144E-02 HK (10'Pa) | 718 90/100 62 370 0.975 0.950
Az 8.46561491E-04 Fa 58 100/110 63 360 0.957 0.918
A, -6.18209745E-05 E (GPa) 121.8 110/120 63 350 0.934 0.873
As 3.65072914E-06 G (GPa) 46.4 120/130 64 340 0.897 0.805
i 0.313 130/140 65 330 0.846 0.715
Density Solarization op (MPa) 102 140/150 66 320 0.779 0.607
p (g/em®) ‘ 4.24 AL (%) | -32 || B(10™/Pa) | 1.36 150/160 67 310 0.672 0.450
300 0.606 0.367
Range of Temperature Coefficients of Refractive Index 290 0.515 0.266
Temperature dn/dt relative (x<10°/°C) 280 0.354 0.129
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 33 | 35 3.7 | 3.7 3.7 4.0 4.2 4.6 4.7 49 Coloration Code
-40~-20 | 34 |35 | 37|37 | 38 4.0 4.2 46 | 47 | 5.0 Ago(A70)/As ‘ 370/280
-20~0 34 | 36 | 38|38 | 38 4.1 4.3 47 | 48 | 5.0 Coloration of Internal
0~20 34 |36 | 39| 39| 39 4.2 4.3 47 | 48 | 5.1 Transmittance
20~ 40 35137 39|39 | 39 4.2 4.4 48 | 49 | 5.1 ATgo/ATs ‘ 340/276
40~ 60 35|38 | 40| 40 | 40 4.2 4.5 50 | 50 | 53
60 ~ 80 35|39 | 41| 41 4.1 4.3 4.5 50 | 5.0 | 55 Constants of dn/dt
80~ 100 36 | 39 | 42| 42 | 42 4.4 4.5 51 | 51 | 56 Dy D, D,
100~120 | 3.7 | 41 | 43 | 43 | 43 4.5 4.6 52 | 52 | 57 2.70E-06 | 1.23E-08 | -2.14E-11
120~140 | 3.7 | 42 | 43 | 43 | 44 4.6 4.7 54 | 54 | 58 Eq E, Mk
140~160 | 39 | 43 |43 | 44 | 46 4.6 4.9 55 | 55 | 5.9 4.31E-07 | 2.47E-10 | 2.29E-01
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H-LaK53B 755523 Ny - 1.75500 Uy - 52.32 NgE—Nc - 0.014430
n. = 1.75844 ve = 52.09 Ng—ng-= 0.014561
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3028 RC (S) 1 2400 0.799 0.638
Ny970 1970.09 Ped 0.2384 RA (S) 1 2200 0.928 0.862
Nis530 1529.58 Por 0.5475 Dw 1 2000 0.975 0.950
Ny129 1128.64 1.73669 Plac 0.2527 Da 3 1800 0.990 0.981
N1os4 1064.00 1.73793 P'ed 0.2362 Ron (S) 1 1600 0.996 0.993
N 1013.98 1.73896 P'yr 0.4862 RP (S) 2 1400 0.996 0.992
Ns 852.11 1.74293 CR 1 1200 0.999 0.998
Na- 768.19 1.74567 1060 0.999 0.998
Ny 706.52 1.74815 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.75063 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.75132 AP, -0.0026 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.75199 AP, ¢ -0.0092 °C a 850 0.999 0.998
Np 589.29 1.75487 APq, 0.0151 -50/-40 51 800 0.999 0.998
Ng 587.56 1.75500 AP 0.0076 -40/-30 53 750 0.999 0.998
Ne 546.07 1.75844 -30/-20 54 700 0.999 0.998
Ng 486.13 1.76506 Thermal Properties -20/-10 55 650 0.999 0.998
Ng- 479.99 1.76588 Tg (°C) 683 -10/0 55 600 0.999 0.998
Ng 435.84 1.77296 Ts (°C) 712 0/10 57 550 0.999 0.998
Ny, 404.66 1.77955 T (°C) | 622 10/20 57 500 0.998 0.996
n; 365.01 1.79083 T2 (°C) 643 20/30 58 480 0.997 0.994
OLsorgoc (107/K) | 57 30/40 59 460 0.996 0.992
Oyg0300°c (L07/K) | 73 40/50 59 440 0.994 0.989
A (W/(m K)) | 0.90 50/60 60 420 0.993 0.986
Constants of Dispersion Formula 60/70 60 400 0.991 0.982
Ag 3.01608135E+00 70/80 60 390 0.988 0.977
A -1.42847622E-02 Mechanical Properties 80/90 60 380 0.985 0.970
A, 2.30284242E-02 HK (10'Pa) | 635 90/100 60 370 0.977 0.955
Az 1.69148291E-04 Fa 65 100/110 62 360 0.967 0.935
A, 3.56310545E-05 E (GPa) 122.2 110/120 62 350 0.949 0.901
As -1.43259924E-06 G (GPa) 46.9 120/130 64 340 0.920 0.847
i 0.303 130/140 65 330 0.882 0.778
Density Solarization op (MPa) 91 140/150 65 320 0.831 0.690
p (g/em®) ‘ 4.18 AL (%) | -3.0 || B(10™/Pa) | 1.30 150/160 67 310 0.764 0.584
300 0.690 0.476
Range of Temperature Coefficients of Refractive Index 290 0.594 0.353
Temperature dn/dt relative (x<10°/°C) 280 0.447 0.200
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 21 | 24 | 27| 28 3.0 3.1 3.2 34 | 36 | 39 Coloration Code
40~-20 | 21|25 | 28|29 | 30 3.1 3.3 36 | 3.7 | 40 Ago(A70)/As ‘ 360/270
-20~0 22 |27 |29 |30 | 31 3.2 35 3.7 | 37 | 4.2 Coloration of Internal
0~20 22 | 29 | 30| 3.0 | 32 34 3.6 38 | 39 | 43 Transmittance
20~ 40 22 130 | 31|32 33 35 3.8 40 | 41 | 44 ATgo/ATs ‘ 333/272
40~ 60 23 |32 | 33| 34| 35 3.6 3.8 41 | 43 | 45
60 ~ 80 25|32 | 34| 35 3.7 3.9 4.0 42 | 44 | 46 Constants of dn/dt
80~ 100 26 | 33 | 36| 36 | 3.7 4.1 4.2 43 | 46 | 47 Dy D, D,
100~120 | 27 | 35 | 37 | 38 | 4.0 4.3 4.3 44 | 47 | 4.9 9.52E-07 | 1.46E-08 | -2.48E-11
120~140 | 28 | 3.7 | 38 | 3.9 | 4.0 4.3 4.5 47 | 48 | 5.1 Eq E, Mk
140~160 | 28 | 3.7 | 38 | 3.9 | 41 4.4 4.6 48 | 49 | 53 6.68E-07 | 3.49E-10 | 2.49E-09
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H-LaK54 734511 Ny - 1.73400 Uy - 51.05 NgE—Nc - 0.014377
ne= 1.73742 Ve = 50.82 Ng—ng-= 0.014511
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.69388 Pac 0.3026 RC (S) 1 2400 0.786 0.618
Ny970 1970.09 1.70113 Ped 0.2379 RA (S) 2 2200 0.922 0.850
Nis530 1529.58 1.70899 Por 0.5467 Dw 1 2000 0.987 0.974
Ny129 1128.64 1.71588 Plac 0.2522 Da 3 1800 0.999 0.998
N1os4 1064.00 1.71711 P'ed 0.2357 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.71813 P'yr 0.4851 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.72204 CR 1 1200 0.999 0.998
Na- 768.19 1.72471 1060 0.999 0.998
n, 706.52 1.72718 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.72965 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.73034 AP, -0.0023 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.73099 AP, ¢ -0.0121 °C a 850 0.999 0.998
Np 589.29 1.73387 APq, 0.0138 -50/-40 44 800 0.999 0.998
Ng 587.56 1.73400 AP 0.0064 -40/-30 47 750 0.999 0.998
Ne 546.07 1.73742 -30/-20 48 700 0.999 0.998
Ne 486.13 1.74403 Thermal Properties -20/-10 49 650 0.999 0.998
Ng- 479.99 1.74485 Tg (°C) 636 -10/0 50 600 0.999 0.998
Ng 435.84 1.75189 Ts (°C) 665 0/10 51 550 0.999 0.998
Ny, 404.66 1.75842 T (°C) | 575 10/20 51 500 0.999 0.998
n; 365.01 1.76975 T2 (°C) 618 20/30 52 480 0.999 0.998
OLsgigoec (107/K) | 51 30/40 52 460 0.998 0.996
Oy00300°c (L07/K) | 67 40/50 53 440 0.997 0.994
A (W/(m K)) | 0.96 50/60 53 420 0.995 0.989
Constants of Dispersion Formula 60/70 54 400 0.992 0.984
A 2.94765208E+00 70/80 54 390 0.989 0.977
A -1.51684002E-02 Mechanical Properties 80/90 55 380 0.983 0.966
A, 1.92673146E-02 HK (10'Pa) | 698 90/100 55 370 0.973 0.947
Az 1.38888212E-03 Fa 80 100/110 56 360 0.954 0.912
A, -1.55407755E-04 E (GPa) 112.3 110/120 57 350 0.926 0.859
As 9.21281201E-06 G (GPa) 43.5 120/130 58 340 0.885 0.782
i 0.291 130/140 59 330 0.823 0.677
Density Solarization op (MPa) 85 140/150 60 320 0.735 0.540
p (g/cm®) ‘ 4.07 AL (%) | -0.7 || B(10™/Pa) | 1.81 150/160 61 310 0.595 0.352
300 0.385 0.148
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 60 | 64 | 66 | 6.6 6.7 6.9 7.0 75 | 76 | 7.8 Coloration Code
40~-20 | 61 | 64 | 66 | 6.6 | 6.7 6.9 7.0 75 | 76 | 80 Ago(A70)/As ‘ 360/290
-20~0 6.1 | 65 | 67 | 6.7 | 638 7.0 7.1 76 | 7.7 | 82 Coloration of Internal
0~20 6.1 | 65 | 67 | 6.7 | 638 7.0 7.2 77 | 7.7 | 82 Transmittance
20~ 40 62 | 66 | 68 | 6.8 | 6.9 7.2 7.2 78 | 7.8 | 82 ATgo/ATs ‘ 343/291
40~ 60 62 | 67 | 69| 70 | 7.0 7.2 7.5 80 | 80 | 86
60 ~ 80 65|69 | 70| 71 7.1 74 7.5 81 | 81 | 86 Constants of dn/dt
80~ 100 65|70 | 72| 73 | 73 7.6 7.6 83 | 84 | 89 Dy D, D,
100~120 | 6.7 | 7.2 | 74 | 75 | 75 7.6 7.6 85 | 86 | 9.2 7.73E-06 | 1.34E-08 | -1.40E-11
120~140 | 69 | 7.3 | 75| 76 | 76 8.1 8.1 86 | 87 | 94 Eq E, Mk
140~160 | 70 | 74 |77 | 7.7 | 1.8 8.1 8.1 88 | 89 | 97 4.76E-07 | 3.95E-10 | 2.32E-01
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H-LaK61l 741527 Ny - 1.74100 Vy - 52.70 Ng—nc¢ - 0.014060
Ne = 1.74435 Ve = 52.41 Ng—nc-= 0.014203
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 710mm
Ny3o5 2325.42 1.70124 Pac 0.3037 RC (S) 1 2400 0.783 0.613
N1970 1970.09 1.70844 Ped 0.2383 RA (S) 2 2200 0.930 0.865
Nis530 1529.58 1.71627 Por 0.5484 Dw 1 2000 0.986 0.972
N1129 1128.64 1.72315 Plac 0.2528 Da 3 1800 0.999 0.998
N1os4 1064.00 1.72438 P'ed 0.2359 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.72540 P'yr 0.4851 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.72928 CR 2 1200 0.999 0.998
Na- 768.19 1.73191 1060 0.999 0.998
Ny 706.52 1.73432 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.73673 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.73741 AP, -0.0031 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.73805 AP, ¢ -0.0077 °C a 850 0.999 0.998
Np 589.29 1.74087 APq, 0.0103 -50/-40 49 800 0.999 0.998
Ng 587.56 1.74100 AP 0.0030 -40/-30 51 750 0.999 0.998
Ne 546.07 1.74435 -30/-20 52 700 0.999 0.998
Ne 486.13 1.75079 Thermal Properties -20/-10 53 650 0.999 0.998
Ng- 479.99 1.75161 Tg (°C) 668 -10/0 54 600 0.999 0.998
Ng 435.84 1.75850 Ts (°C) 693 0/10 55 550 0.999 0.998
Ny, 404.66 1.76491 T (cC) | 601 10/20 56 500 0.999 0.998
n; 365.01 1.77586 T2 (°C) 635 20/30 57 480 0.999 0.998
OLsorgoc (107/K) | 56 30/40 57 460 0.999 0.998
Oyg0300°c (L07/K) | 71 40/50 58 440 0.999 0.998
A (W/(m K)) | 0.96 50/60 58 420 0.999 0.998
Constants of Dispersion Formula 60/70 59 400 0.997 0.993
Ag 2.97212067E+00 70/80 59 390 0.995 0.988
A -1.51048406E-02 Mechanical Properties 80/90 60 380 0.990 0.979
A, 2.02885560E-02 HK (10'Pa) | 706 90/100 61 370 0.983 0.964
Az 7.34194347E-04 Fa 67 100/110 61 360 0.969 0.935
A, -3.75051084E-05 E (GPa) |119.9 110/120 62 350 0.948 0.893
As 1.82377017E-06 G (GPa) 45.2 120/130 63 340 0.914 0.831
il 0.327 130/140 64 330 0.866 0.746
Density Solarization op (MPa) 81 140/150 65 320 0.804 0.641
p (g/em®) ‘ 4.10 AL (%) | -41 || B(10™/Pa) | 1.49 150/160 66 310 0.728 0.526
300 0.644 0.411
Range of Temperature Coefficients of Refractive Index 290 0.551 0.300
Temperature dn/dt relative (x<10°/°C) 280 0.444 0.193
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 46 | 47 | 49 | 49 | 49 51 5.3 56 | 5.7 | 6.2 Coloration Code
40~-20 | 46 | 47 | 48 | 49 | 50 5.2 5.2 57 | 58 | 6.2 Ago(A70)/As ‘ 360/275
-20~0 44 | 47 | 50 50 | 50 5.2 5.2 5.7 | 5.7 | 6.3 Coloration of Internal
0~20 44 | 47 | 50 50 | 50 5.2 5.2 58 | 58 | 6.3 Transmittance
20~40 45 | 47 | 50| 50 | 50 5.2 5.2 6.0 | 6.0 | 64 ATgo/ATs ‘ 336/265
40 ~ 60 45 | 48 | 51 51| 52 5.3 5.3 6.2 | 6.3 | 6.5
60 ~ 80 47 | 50 | 53| 53| 54 55 5.5 6.3 | 6.3 | 6.8 Constants of dn/dt
80~100 | 48 | 51 | 55| 55 | 55 5.7 5.9 64 | 65 | 7.0 Dy D, D,
100~120 | 48 | 52 | 55| 56 | 56 5.7 6.0 65 | 66 | 7.1 4.66E-06 | 1.23E-08 | -1.52E-11
120~140 | 50 | 53 | 57 | 57 | 58 5.9 6.2 6.6 | 6.7 | 7.3 Eq E, Mk
140~160 | 50 | 54 |58 | 58 | 59 6.0 6.3 6.7 | 6.8 | 74 4.36E-07 | 4.14E-10 | 2.38E-01
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H-LaK6a 678507 " - 1.67790 b, = 50.72 Ne— ng - 0.013365
n. = 1.68108 ve = 50.44 Ng—ng-= 0.013502
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.64478 Pac 0.3008 RC (S) 1 2400 0.910 0.828
Ny970 1970.09 1.65017 Ped 0.2379 RA (S) 3 2200 0.968 0.937
Nis530 1529.58 1.65615 Por 0.5559 Dw 1 2000 0.994 0.989
Ny129 1128.64 1.66167 Plac 0.2503 Da 3 1800 0.999 0.998
N1os4 1064.00 1.66271 P'ed 0.2355 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.66357 P'yr 0.4925 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.66699 CR 3 1200 0.999 0.998
Na- 768.19 1.66940 1060 0.999 0.998
Ny 706.52 1.67162 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.67388 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.67452 AP, -0.0013 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.67511 AP, ¢ -0.0034 °C a 850 0.999 0.998
Np 589.29 1.67778 APq, -0.0145 -50/-40 67 800 0.999 0.998
Ng 587.56 1.67790 AP -0.0066 -40/-30 69 750 0.999 0.998
Ne 546.07 1.68108 -30/-20 71 700 0.999 0.998
Ne 486.13 1.68724 Thermal Properties -20/-10 72 650 0.999 0.998
Ng- 479.99 1.68802 Tg (°C) 657 -10/0 72 600 0.998 0.996
Ng 435.84 1.69467 Ts (°C) 698 0/10 73 550 0.997 0.993
Ny, 404.66 1.70090 T (°C) | 594 10/20 74 500 0.996 0.990
n; 365.01 1.71174 T2 (°C) 628 20/30 74 480 0.995 0.987
OLsoigoc (L07/K) | 74 30/40 75 460 0.993 0.984
Oz00300°c (107/K)| 89 40/50 75 440 0.991 0.981
A (W/(m K)) | 0.80 50/60 75 420 0.989 0.976
Constants of Dispersion Formula 60/70 75 400 0.986 0.966
Ag 2.75995716E+00 70/80 76 390 0.977 0.954
A -1.07353820E-02 Mechanical Properties 80/90 77 380 0.967 0.931
A, 1.82532687E-02 HK (10'Pa) | 528 90/100 78 370 0.944 0.884
Az 9.37020441E-04 Fa 175 100/110 78 360 0.886 0.781
A, -8.40203685E-05 E (GPa) 90.6 110/120 79 350 0.756 0.566
As 5.44074316E-06 G (GPa) 35.2 120/130 80 340 0.474 0.220
i 0.287 130/140 82 330 0.115 0.016
Density Solarization op (MPa) 74 140/150 82 320
p (g/em®) ‘ 3.86 A\ (%) | -08 || B (10™/Pa) | 1.67 150/160 83 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 16 | 18 | 20 20 | 21 2.2 2.4 27 | 27 | 34 Coloration Code
-40 ~ -20 15|18 |20 20| 21 2.2 2.4 28 | 28 | 34 Ago(A70)/As ‘ 375/335
-20~0 1518 |19 20 | 20 2.2 2.5 28 | 29 | 34 Coloration of Internal
0~20 16 | 1.9 | 20| 20 | 21 2.2 2.5 28 | 29 | 35 Transmittance
20~ 40 16 | 18 | 20 20 | 21 2.3 2.6 29 | 29 | 35 ATgo/ATs ‘ 361/333
40~ 60 17 | 19 | 20| 20 | 22 2.3 2.7 30 | 31 | 36
60 ~ 80 1.7 1 20 | 21 21 | 23 2.5 2.8 31 | 32 | 38 Constants of dn/dt
80~ 100 18 |21 |22 |22 | 23 2.6 2.9 32 | 33 | 39 Dy D, D,
100~120 | 19 | 22 | 23 | 23 | 24 2.7 3.0 33 | 34 | 4.0 ||-3.65E-07 | 1.21E-08 | -1.66E-11
120~140 | 20 | 22 | 23 | 24 | 25 2.8 3.2 34 | 35 | 41 Eq E, ATk
140~160 | 20 | 22 |24 | 25 | 26 2.9 3.4 36 | 3.7 | 4.2 4.42E-07 | 2.98E-10 | 2.70E-01
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H-LaK77 775503 Ny - 1.77536 Vg - 50.32 NgE—Nc - 0.015410
n.= 1.77902 ve = 50.10 Ng—ng-= 0.015550
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 Pac 0.3030 RC (S) 1 2400 0.815 0.664
Ny970 1970.09 Ped 0.2375 RA (S) 1 2200 0.948 0.899
Nis530 1529.58 1.74890 Por 0.5509 Dw 1 2000 0.984 0.968
Ny129 1128.64 1.75598 Plac 0.2521 Da 3 1800 0.999 0.998
N1os4 1064.00 1.75728 P'eg 0.2354 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.75836 P'yr 0.4887 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.76253 CR 1 1200 0.999 0.998
Na- 768.19 1.76541 1060 0.999 0.998
n, 706.52 1.76805 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.77069 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.77144 AP, -0.0030 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.77213 AP, ¢ -0.0091 °C a 850 0.999 0.998
Np 589.29 1.77522 APq, 0.0162 -50/-40 52 800 0.999 0.998
Ng 587.56 1.77536 AP 0.0084 -40/-30 54 750 0.999 0.998
Ne 546.07 1.77902 -30/-20 56 700 0.999 0.998
= 486.13 1.78610 Thermal Properties -20/-10 57 650 0.999 0.998
Ng- 479.99 1.78699 Tg (°C) 699 -10/0 58 600 0.999 0.998
Ng 435.84 1.79459 Ts (°C) 714 0/10 58 550 0.999 0.998
Ny, 404.66 1.80168 T (°C) | 625 10/20 59 500 0.999 0.998
n; 365.01 1.81387 T2 (°C) 670 20/30 59 480 0.997 0.994
OLsgigoec (107/K) | 62 30/40 60 460 0.996 0.992
Oz00300°c (L07/K)| 76 40/50 60 440 0.996 0.992
A (W/(m K)) | 1.02 50/60 61 420 0.996 0.992
Constants of Dispersion Formula 60/70 61 400 0.991 0.982
A 3.08315587E+00 70/80 62 390 0.986 0.972
A -1.49460142E-02 Mechanical Properties 80/90 63 380 0.979 0.958
A, 2.43300964E-02 HK (10'Pa) | 728 90/100 64 370 0.971 0.943
Az 3.65640749E-04 Fa 115 100/110 65 360 0.950 0.903
A, 1.42131183E-05 E (GPa) 108.0 110/120 66 350 0.913 0.834
As -8.23160850E-08 G (GPa) 41.6 120/130 67 340 0.870 0.757
i 0.297 130/140 68 330 0.813 0.661
Density Solarization op (MPa) 85 140/150 69 320 0.736 0.542
p (g/cm®) ‘ 4.35 AL (%) | -29 || B(10™/Pa) | 1.20 150/160 70 310 0.633 0.401
300 0.550 0.303
Range of Temperature Coefficients of Refractive Index 290 0.450 0.203
Temperature dn/dt relative (x<10°/°C) 280 0.305 0.093
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 29 | 32 | 32| 33 3.4 3.6 3.8 40 | 41 | 44 Coloration Code
-40 ~ -20 30|32 | 34| 35| 36 3.7 3.7 40 | 41 | 46 Ago(A70)/As ‘ 365/280
-20~0 29 | 32 | 35| 36 3.7 3.9 3.9 41 | 42 | 46 Coloration of Internal
0~20 29 | 32 | 36| 3.7 | 3.8 3.9 4.0 41 | 42 | 48 Transmittance
20~ 40 29 | 33 | 36 | 37 | 38 3.9 4.2 42 | 42 | 49 ATgo/ATs ‘ 333/276
40~ 60 29 | 34 | 38| 38 | 39 4.0 4.2 43 | 43 | 5.0
60 ~ 80 31| 36 | 38| 38 3.9 4.0 4.2 44 | 44 | 5.1 Constants of dn/dt
80~ 100 31|37 | 39| 39| 40 4.1 4.3 45 | 45 | 53 Dy D, D,
100~120 | 3.1 | 3.7 | 39 | 39 | 40 4.1 4.4 46 | 46 | 5.4 1.90E-06 | 1.15E-08 |-2.57E-11
120~140 | 3.2 | 3.7 | 39 | 40 | 40 4.2 4.5 46 | 47 | 55 Eq E, Mk
140~160 | 3.2 | 3.8 | 40 | 40 | 41 4.2 4.7 48 | 49 | 56 5.50E-07 | 5.84E-10 | 6.74E-02
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H-KES 517522 Ny - 1.51742 Vy - 52.15 Ng—nc¢ - 0.009922
n. = 1.51977 Ve = 51.85 Ng—ng-= 0.010024
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.49023 Pac 0.3003 RC (S) 1 2400 0.929 0.861
Ny970 1970.09 1.49507 Ped 0.2368 RA (S) 1 2200 0.956 0.910
Nis530 1529.58 1.50035 Por 0.5624 Dw 1 2000 0.994 0.987
Ny129 1128.64 1.50503 Plac 0.2504 Da 2 1800 0.997 0.994
N1os4 1064.00 1.50588 P'ed 0.2344 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.50657 P'yr 0.4998 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.50925 CR 1 1200 0.999 0.998
Na- 768.19 1.51108 1060 0.999 0.998
Ny 706.52 1.51276 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.51444 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.51491 AP, 0.0012 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.51535 AP, ¢ 0.0054 °C a 850 0.999 0.998
Np 589.29 1.51733 APq, 0.0004 -50/-40 82 800 0.999 0.998
Ng 587.56 1.51742 AP -0.0025 -40/-30 86 750 0.999 0.998
Ne 546.07 1.51977 -30/-20 88 700 0.999 0.998
Ng 486.13 1.52436 Thermal Properties -20/-10 89 650 0.999 0.998
Ng- 479.99 1.52493 Tg (°C) 461 -10/0 90 600 0.999 0.998
Ng 435.84 1.52994 Ts (°C) 536 0/10 91 550 0.999 0.998
Ny, 404.66 1.53468 T, (°C) | 407 10/20 92 500 0.999 0.998
n; 365.01 1.54305 Ti" (°C) 430 20/30 92 480 0.999 0.998
OLsgigoec (107/K) | 91 30/40 93 460 0.999 0.998
Oz00300°c (107/K)| 102 40/50 93 440 0.998 0.996
A (W/(mK)) | 1.04 50/60 94 420 0.997 0.993
Constants of Dispersion Formula 60/70 94 400 0.995 0.991
A 2.26634630E+00 70/80 95 390 0.993 0.989
A -8.85481035E-03 Mechanical Properties 80/90 96 380 0.987 0.979
A, 1.25163602E-02 HK (10'Pa) | 432 90/100 96 370 0.976 0.957
Az 3.69483817E-04 Fa 107 100/110 97 360 0.936 0.879
A, -8.19964870E-06 E (GPa) 56.3 110/120 98 350 0.783 0.618
As 1.43231024E-06 G (GPa) 22.8 120/130 99 340 0.390 0.154
i 0.233 130/140 | 100 330
Density Solarization op (MPa) 48 140/150 | 101 320
p (g/cm®) ‘ 2.52 AL (%) | -41 || B(10™/Pa) | 3.12 150/160 | 102 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 |-12,-10|-09,-08| 08 |-08 | 06 |-03]-02]| 0.2 Coloration Code
-40~-20 |-11,-10|-09|-08| 07 |-06 | -05 | -02 | -01| 0.3 Ago(A70)/As ‘ 360/340
-20~0 -11|-10 09| -08| -07 | -06 | -04 | -01|-01| 0.3 Coloration of Internal
0~20 -10|-09 -08|-07 | -0.7 | -05 | -0.2 00 | 0.0 | 04 Transmittance
20~ 40 -09-08 |07 -05| 05 | -04 | -0.2 01 | 01| 06 ATgo/ATs ‘ 356/336
40~ 60 -08|-07 |-05|-04 ) -04 |-02 | 00 02 | 03 | 07
60~ 80 -06 | -05|-04|-02| -02 | -02 | 01 03 | 04 | 09 Constants of dn/dt
80~100 | -05|-04 |-03|-02| -02 |-01 | 03 05 | 06 | 11 Dy D, D,
100~120 | -04 | -03 |-02|-01| 01 | -0.1 | 05 0.7 | 0.7 | 1.2 || -5.94E-06 | 1.78E-08 | -2.50E-11
120~140 | -02 | -0.1 | -0.1| 0.0 | 0.0 0.0 0.5 08 | 0.8 | 1.3 Eq E, Mk
140~160 |-01 | 0.0 | 01 | 0.2 | 0.2 0.2 0.7 09 | 09 | 14 4.20E-07 | 1.79E-10 | 2.83E-01

109

NHG




96392 ng = 1.59551 vy = 39.22 Ng—nc = 0.015183
H-QF14 5 ne = 1.59911 v = 38.95 Ne— ne-= 0.015383
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.56078 Pac 0.2951 RC (S) 1 2400 0.958 0.916
N1970 1970.09 1.56608 Ped 0.2371 RA (S) 1 2200 0.964 0.927
Nis530 1529.58 1.57206 Por 0.5849 Dw 1 2000 0.990 0.977
Ny129 1128.64 1.57777 Plac 0.2457 Da 1 1800 0.994 0.987
N1os4 1064.00 1.57886 P'ed 0.2340 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.57979 P'yr 0.5181 RP (S) 1 1400 0.999 0.998
ng 852.11 1.58348 CR 1 1200 0.999 0.998
Na- 768.19 1.58609 1060 0.999 0.998
Ny 706.52 1.58854 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.59103 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.59173 AP, -0.0009 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.59239 AP, ¢ 0.0064 °C a 850 0.999 0.998
Np 589.29 1.59538 APq, 0.0101 -50/-40 73 800 0.999 0.998
Ng 587.56 1.59551 AP 0.0027 -40/-30 75 750 0.999 0.998
Ne 546.07 1.59911 -30/-20 76 700 0.999 0.998
Ne 486.13 1.60621 Thermal Properties -20/-10 76 650 0.999 0.998
Ng- 479.99 1.60712 Tg (°C) 540 -10/0 77 600 0.999 0.998
Ng 435.84 1.61509 Ts (°C) 594 0/10 78 550 0.999 0.998
Ny, 404.66 1.62284 T, (°C) | 483 10/20 79 500 0.999 0.998
n; 365.01 1.63695 Ti" (°C) 515 20/30 79 480 0.999 0.998
OLsorsoc (107/K) | 80 30/40 80 460 0.997 0.994
Oz00300°c (L07/K)| 98 40/50 81 440 0.995 0.990
A (W/(mK)) | 1.13 50/60 81 420 0.993 0.986
Constants of Dispersion Formula 60/70 82 400 0.990 0.980
Ag 2.48576653E+00 70/80 83 390 0.981 0.961
A -9.89034420E-03 Mechanical Properties 80/90 84 380 0.956 0.914
A, 2.02035248E-02 HK (10'Pa) | 534 90/100 85 370 0.882 0.776
Az 4.92709000E-04 Fa 168 100/110 86 360 0.641 0.413
A, 1.83898751E-05 E (GPa) 75.3 110/120 87 350 0.185 0.038
As 2.51608701E-06 G (GPa) 30.9 120/130 88 340
il 0.221 130/140 89 330
Density Solarization op (MPa) 73 140/150 90 320
p (g/em®) ‘ 2.71 AL (%) | -05 || B(10™/Pa) | 3.08 150/160 91 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 22 | 25 | 27| 27 2.8 2.9 3.1 3.7 | 38 | 44 Coloration Code
40~-20 | 22 |25 | 28|28 | 28 3.0 3.2 3.7 | 38 | 45 Ago(A70)/As ‘ 370/350
-20~0 23 125 | 28|28 | 28 3.0 3.2 38 | 39 | 46 Coloration of Internal
0~20 23 | 26 | 28 | 28 | 28 3.1 3.4 39 | 40 | 48 Transmittance
20~40 23 126 | 28|28 | 29 3.1 3.4 41 | 41 | 49 ATgo/ATs ‘ 369/350
40 ~ 60 23 | 26 | 29| 29 | 3.0 3.2 3.5 42 | 42 | 51
60 ~ 80 23 127 |29 |29 | 30 3.3 3.6 43 | 43 | 5.2 Constants of dn/dt
80~100 | 24 | 27 | 29 | 3.0 | 30 3.3 3.7 43 | 44 | 53 Dy D, D,
100~120 | 24 | 28 | 29 | 3.0 | 31 3.3 3.8 43 | 44 | 5.4 1.19E-06 | 1.20E-08 | -2.83E-11
120~140 | 25 | 28 | 29 | 3.0 | 31 34 3.9 44 | 45 | 55 Eq E; ATk
140~160 | 25 | 28 |29 | 3.0 | 31 35 4.1 46 | 47 | 5.7 5.30E-07 | 5.94E-10 | 3.05E-01
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H-QF5O 581409 Ny - 1.58144 Vg - 40.89 F— D¢ - 0.014220
ne = 1.58481 ve = 40.61 Ng—nc-= 0.014400
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.54848 Pac 0.2961 RC (S) 1 2400 0.933 0.810
N1970 1970.09 1.55364 Ped 0.2370 RA (S) 1 2200 0.946 0.859
Nis530 1529.58 1.55940 Por 0.5738 Dw 1 2000 0.980 0.960
N1129 1128.64 1.56481 Plac 0.2465 Da 1 1800 0.990 0.980
N1os4 1064.00 1.56584 P'ed 0.2340 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.56671 P'yr 0.5083 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.57015 CR 1 1200 0.999 0.998
Na- 768.19 1.57260 1060 0.999 0.998
n, 706.52 1.57490 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.57723 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.57789 AP, -0.0007 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.57852 AP, ¢ -0.0018 °C a 850 0.999 0.998
Np 589.29 1.58131 APq, 0.0016 -50/-40 73 800 0.999 0.998
Ng 587.56 1.58144 AP -0.0006 -40/-30 76 750 0.999 0.998
Ne 546.07 1.58481 -30/-20 78 700 0.999 0.998
= 486.13 1.59145 Thermal Properties -20/-10 79 650 0.999 0.998
Ng- 479.99 1.59229 Tg (°C) 590 -10/0 80 600 0.999 0.998
Ng 435.84 1.59961 Ts (°C) 649 0/10 80 550 0.999 0.998
Ny, 404.66 1.60669 T (C) | 515 10/20 81 500 0.999 0.998
n; 365.01 1.61951 T2 (°C) 559 20/30 82 480 0.998 0.996
OLsorgoc (107/K) | 82 30/40 82 460 0.997 0.994
Oz00300°c (L07/K)| 98 40/50 83 440 0.996 0.992
A (W/(m K)) | 0.98 50/60 84 420 0.994 0.989
Constants of Dispersion Formula 60/70 84 400 0.992 0.981
Ag 2.44672171E+00 70/80 85 390 0.986 0.966
A -9.64692814E-03 Mechanical Properties 80/90 85 380 0.966 0.926
A, 1.72763622E-02 HK (10'Pa) | 499 90/100 86 370 0.903 0.808
Az 1.09967502E-03 Fa 128 100/110 87 360 0.701 0.488
A, -9.37435013E-05 E (GPa) 70.3 110/120 88 350 0.268 0.075
As 8.00160916E-06 G (GPa) 27.7 120/130 90 340
il 0.269 130/140 91 330
Density Solarization op (MPa) 62 140/150 92 320
p (g/em®) ‘ 2.64 A\ (%) | -0.6 || B (10™/Pa) | 3.07 150/160 93 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 14 | 1.8 20 | 21 2.1 2.5 2.6 2.9 3.0 3.6 Coloration Code
-40~-20 16 | 19 | 22 23 | 23 2.5 2.7 31 | 31 | 38 Ago(A70)/As ‘ 380/350
-20~0 15|20 | 23| 24 | 25 2.6 2.8 34 | 35 | 42 Coloration of Internal
0~20 16 | 23 | 25| 26 | 26 2.8 3.1 35 | 36 | 44 Transmittance
20~40 19 | 26 | 27 | 27 | 27 3.0 3.3 3.7 | 37 | 46 ATgo/ATs ‘ 370/350
40 ~ 60 20 | 26 | 28 | 28 | 28 3.2 3.5 39 | 39 | 48
60 ~ 80 23 127 | 30|30 | 30 3.3 3.8 42 | 42 | 5.0 Constants of dn/dt
80~ 100 23 |28 | 31| 31| 32 35 3.9 43 | 44 | 53 Dy D, D,
100~120 | 23 | 29 | 31| 32 | 33 3.6 4.1 44 | 45 | 54 3.81E-07 | 1.80E-08 | -3.28E-11
120~140 | 25 | 31 | 33| 33 | 34 3.7 4.2 45 | 46 | 56 Eq E, Mk
140~160 | 2.7 | 32 |35 | 35 | 36 3.9 4.3 47 | 48 | 5.8 7.19E-07 | 6.44E-10 | 2.45E-01

1
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603380 ng = 1.60342 vy = 38.01 Ng—nc = 0.015875
H-F1 ne = 1.60718 v, = 37.74 Ne— ne-= 0.016088
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.56760 Pac 0.2948 RC (S) 1 2400 0.938 0.867
N1970 1970.09 1.57308 Ped 0.2369 RA (S) 1 2200 0.950 0.892
Nis530 1529.58 1.57923 Por 0.5820 Dw 1 2000 0.987 0.961
N1129 1128.64 1.58506 Plac 0.2449 Da 1 1800 0.996 0.982
N1os4 1064.00 1.58618 P'ed 0.2337 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.58713 P'yr 0.5153 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.59091 CR 3 1200 0.999 0.998
Na- 768.19 1.59361 1060 0.999 0.998
Ny 706.52 1.59615 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.59874 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.59948 AP, -0.0006 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.60017 AP, ¢ 0.0016 °C a 850 0.999 0.998
Np 589.29 1.60328 APq, 0.0070 -50/-40 73 800 0.999 0.998
Ng 587.56 1.60342 AP 0.0016 -40/-30 74 750 0.999 0.998
Ne 546.07 1.60718 -30/-20 74 700 0.999 0.998
Ne 486.13 1.61462 Thermal Properties -20/-10 74 650 0.999 0.998
Ng- 479.99 1.61557 Tg (°C) 591 -10/0 76 600 0.999 0.998
Ng 435.84 1.62386 Ts (°C) 638 0/10 78 550 0.999 0.998
Ny, 404.66 1.63190 T (C) | 517 10/20 78 500 0.999 0.998
n; 365.01 1.64667 T2 (°C) 565 20/30 80 480 0.998 0.996
OLsorgoc (107/K) | 79 30/40 81 460 0.997 0.993
Oz00300°c (L07/K)| 98 40/50 82 440 0.995 0.990
A (W/(mK)) | 1.19 50/60 83 420 0.991 0.981
Constants of Dispersion Formula 60/70 83 400 0.985 0.965
Ag 2.50960367E+00 70/80 86 390 0.975 0.944
Ay -1.03328069E-02 Mechanical Properties 80/90 87 380 0.940 0.867
A, 1.94468683E-02 HK (10'Pa) | 491 90/100 88 370 0.841 0.683
Az 1.23207636E-03 Fa 141 100/110 89 360 0.540 0.279
A, -9.94382918E-05 E (GPa) 76.6 110/120 90 350 0.112 0.018
As 9.44281258E-06 G (GPa) 31.3 120/130 93 340
il 0.223 130/140 93 330
Density Solarization op (MPa) 140/150 95 320
p (g/em®) ‘ 2.63 AL (%) | -04 || B(10™/Pa) | 2.74 150/160 97 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 18 | 21 | 23| 24 | 24 2.6 2.8 34 | 34 | 43 Coloration Code
40~-20 | 18 | 21 | 23| 24 | 24 2.6 2.9 35 | 35 | 43 Ago(A70)/As ‘ 380/355
-20~0 17 | 22 | 23 | 24 | 24 2.7 2.9 35 | 35 | 45 Coloration of Internal
0~20 17 | 22 | 24 | 24 | 25 2.7 2.9 36 | 3.7 | 45 Transmittance
20~40 18 | 22 | 24 | 24 | 26 2.7 2.9 36 | 3.7 | 45 ATgo/ATs ‘ 375/354
40 ~ 60 18 | 22 | 26 | 26 | 27 2.8 3.1 3.7 | 39 | 47
60 ~ 80 18 | 23 | 26 | 26 | 27 2.8 3.1 38 | 39 | 49 Constants of dn/dt
80~ 100 19 | 24 |27 |27 | 28 3.0 3.1 39 | 40 | 51 Dy D, D,
100~120 | 19 | 24 | 27 | 27 | 28 3.1 3.3 41 | 42 | 5.2 1.43E-07 | 1.19E-08 | -2.03E-11
120~140 | 20 | 25 | 28 | 28 | 28 3.2 3.4 42 | 43 | 53 Eq E, ATk
140~160 | 2.0 | 25 |28 | 29 | 29 34 3.6 44 | 45 | 55 5.89E-07 | 5.54E-10 | 2.98E-01
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H-F4 620364 Ny - 1.62005 Vg - 36.35 Ng—n¢ - 0.017060
n. = 1.62408 Ve = 36.09 Ng—ng-= 0.017291
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny35 2325.42 1.58141 Pac 0.2937 RC (S) 1 2400 0.934 0.872
Ny970 1970.09 1.58736 Ped 0.2362 RA (S) 1 2200 0.945 0.893
Nis530 1529.58 1.59402 Por 0.5885 Dw 1 2000 0.994 0.989
Ny129 1128.64 1.60033 Plac 0.2446 Da 1 1800 0.999 0.998
N1os4 1064.00 1.60154 P'eg 0.2331 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.60256 P'yr 0.5217 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.60664 CR 1200 0.999 0.998
Na- 768.19 1.60954 1060 0.999 0.998
Ny 706.52 1.61226 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61504 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.61582 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61656 AP, ¢ 0.0053 °C a 850 0.999 0.998
Np 589.29 1.61990 APq, 0.0153 -50/-40 71 800 0.999 0.998
Ng 587.56 1.62005 AP 0.0047 -40/-30 73 750 0.999 0.998
Ne 546.07 1.62408 -30/-20 75 700 0.999 0.998
Ne 486.13 1.63210 Thermal Properties -20/-10 76 650 0.999 0.998
Ng- 479.99 1.63312 Tg (°C) 590 -10/0 77 600 0.999 0.998
Ng 435.84 1.64214 Ts (°C) 635 0/10 77 550 0.999 0.998
Ny, 404.66 1.65099 T (°C) | 524 10/20 78 500 0.999 0.998
n; 365.01 1.66740 T2 (°C) 563 20/30 79 480 0.999 0.998
OLsgigoec (107/K) | 73 30/40 79 460 0.997 0.994
Oz00300°c (107/K)| 90 40/50 79 440 0.995 0.990
A (W/(mK)) | 1.39 50/60 80 420 0.992 0.981
Constants of Dispersion Formula 60/70 80 400 0.982 0.961
A 2.55786478E+00 70/80 81 390 0.963 0.925
A -1.12844748E-02 Mechanical Properties 80/90 81 380 0.910 0.828
A, 2.15761024E-02 HK (107Pa) 603 90/100 82 370 0.749 0.568
A, 1.06818810E-03 Fa 118 100/110 83 360 0.363 0.140
A, -6.19068712E-05 E (GPa) 83.0 110/120 84 350
As 8.79794163E-06 G (GPa) 33.3 120/130 86 340
i 0.246 130/140 86 330
Density Solarization op (MPa) 72 140/150 87 320
p (g/cm®) ‘ 2.66 AL(%) |12 || B (10'12/pa) 3.07 150/160 88 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 25129 |31 31 3.2 3.4 3.7 43 | 44 | 49 Coloration Code
-40 ~ -20 25130 | 32|32 32 34 3.8 43 | 44 | 5.1 Ago(A70)/As ‘ 390/360
-20~0 26 | 30 | 33| 33 3.4 3.5 3.8 45 | 45 | 53 Coloration of Internal
0~20 26 | 31 | 34| 34| 34 3.6 3.9 46 | 46 | 55 Transmittance
20~ 40 26 | 31 | 34| 34| 34 3.6 4.0 48 | 48 | 5.6 ATgo/ATs ‘ 377/356
40~ 60 27 132 | 35|35 | 35 3.7 4.0 49 | 49 | 58
60 ~ 80 29 | 34 | 37| 37 3.7 3.9 4.3 51 | 51 | 6.0 Constants of dn/dt
80~ 100 30|35 38|38 | 38 4.0 4.4 53 | 53 | 6.2 Dy D, D,
100~120 | 3.1 | 3.7 | 40 | 40 | 40 4.1 4.6 54 | 54 | 6.3 1.85E-06 | 1.51E-08 | -2.19E-11
120~140 | 3.3 | 38 | 41 | 41 | 4.1 4.2 4.7 55 | 56 | 6.3 Eq E, Mk
140~160 | 3.3 | 38 | 42 | 42 | 43 4.4 4.8 56 | 5.7 | 64 6.75E-07 | 4.19E-10 | 2.71E-01
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H-F13 626357 | - 1.62588 v = 35.70 Ne— ng - 0.017532
n. = 1.63003 Ve = 35.43 Ng—ng-= 0.017780
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.58752 Pac 0.2932 RC (S) 1 2400 0.945 0.893
Ny970 1970.09 1.59329 Ped 0.2367 RA (S) 1 2200 0.948 0.899
Nis530 1529.58 1.59977 Por 0.5886 Dw 1 2000 0.982 0.964
Ny129 1128.64 1.60594 Plac 0.2435 Da 1 1800 0.984 0.968
N1os4 1064.00 1.60713 P'ed 0.2334 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.60814 P'yr 0.5214 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.61220 CR 1 1200 0.998 0.996
Na- 768.19 1.61513 1060 0.998 0.996
Ny 706.52 1.61790 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.62074 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.62155 AP, 0.0001 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.62231 AP, ¢ 0.0043 °C a 850 0.998 0.996
Np 589.29 1.62573 APq, 0.0056 -50/-40 72 800 0.998 0.996
Ng 587.56 1.62588 AP 0.0010 -40/-30 74 750 0.998 0.996
Ne 546.07 1.63003 -30/-20 75 700 0.998 0.996
Ng 486.13 1.63828 Thermal Properties -20/-10 76 650 0.998 0.996
Ng- 479.99 1.63933 Tg (°C) 596 -10/0 76 600 0.998 0.996
Ng 435.84 1.64860 Ts (°C) 639 0/10 77 550 0.998 0.996
Ny, 404.66 1.65768 T (°C) | 522 10/20 77 500 0.996 0.993
n; 365.01 1.67466 T2 (°C) 566 20/30 77 480 0.994 0.989
OLsorgoc (107/K) | 75 30/40 78 460 0.992 0.984
Oz00300°c (L07/K)| 93 40/50 78 440 0.989 0.978
A (W/(mK)) | 1.19 50/60 78 420 0.982 0.967
Constants of Dispersion Formula 60/70 78 400 0.967 0.936
Ag 2.57590334E+00 70/80 79 390 0.941 0.890
A -1.10109986E-02 Mechanical Properties 80/90 80 380 0.877 0.772
A, 2.05548046E-02 HK (10'Pa) | 546 90/100 81 370 0.699 0.490
Az 1.79594369E-03 Fa 123 100/110 82 360 0.308 0.098
A, -1.78465029E-04 E (GPa) 80.4 110/120 83 350
As 1.57736814E-05 G (GPa) 32.4 120/130 85 340
i 0.240 130/140 86 330
Density Solarization op (MPa) 71 140/150 87 320
p (g/em®) ‘ 2.72 AN (%) ‘ 0.0 B (10™/Pa) | 3.04 150/160 88 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 28 | 31 | 34|34 | 35 3.6 3.9 47 | 48 | 54 Coloration Code
40~-20 | 28 | 31 | 34| 34 | 35 3.7 4.0 47 | 48 | 55 Ago(A70)/As ‘ 390/360
-20~0 28 | 32 | 34|35 | 35 3.7 4.1 48 | 49 | 57 Coloration of Internal
0~20 27 | 32 | 34| 35| 35 3.8 4.1 49 | 49 | 59 Transmittance
20~ 40 28 | 33 | 35| 36 | 36 3.8 4.2 50 | 5.0 | 6.0 ATgo/ATs ‘ 382/358
40~ 60 28 | 33 | 35| 36 | 3.6 3.9 4.4 51 | 52 | 6.1
60 ~ 80 30 | 34 | 36|37 | 37 4.1 4.5 53 | 53 | 6.3 Constants of dn/dt
80~ 100 30|35 | 37| 38| 38 4.3 4.6 53 | 53 | 65 Dy D, D,
100~120 | 3.2 | 3.7 | 39 | 40 | 4.0 4.4 4.8 54 | 54 | 6.6 2.09E-06 | 1.35E-08 | -1.84E-11
120~140 | 3.3 | 38 | 40 | 41 | 4.2 4.5 4.8 55 | 56 | 6.7 Eq E, Mk
140~160 | 3.4 | 3.9 |40 | 41 | 42 4.7 5.0 56 | 57 | 6.9 6.50E-07 | 3.82E-10 | 2.92E-01
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H-7F1B 648338 Ny - 1.64769 Vg - 33.84 NgE—Nc - 0.019140
n. = 1.65222 Ve = 33.58 Ng—ng-= 0.019421
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2926 RC (S) 1 2400 0.930 0.865
Ny970 1970.09 Ped 0.2367 RA (S) 1 2200 0.944 0.891
Nis530 1529.58 Por 0.5904 Dw 1 2000 0.976 0.953
Ny129 1128.64 1.62568 Plac 0.2425 Da 1 1800 0.985 0.971
N1os4 1064.00 1.62715 P'ed 0.2333 Ron (S) 1 1600 0.995 0.991
N 1013.98 1.62838 P'yr 0.5221 RP (S) 1 1400 0.996 0.993
Ns 852.11 1.63289 CR 1200 0.999 0.998
Na- 768.19 1.63608 1060 0.999 0.998
Ny 706.52 1.63905 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.64209 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.64298 AP, -0.0003 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.64382 AP, ¢ 0.0030 °C a 850 0.999 0.998
Np 589.29 1.64754 APq, 0.0122 -50/-40 76 800 0.999 0.998
Ng 587.56 1.64769 AP -0.0009 -40/-30 78 750 0.999 0.998
Ne 546.07 1.65222 -30/-20 79 700 0.999 0.998
Ng 486.13 1.66124 Thermal Properties -20/-10 80 650 0.999 0.998
Ng- 479.99 1.66240 Tg (°C) 580 -10/0 81 600 0.999 0.998
Ng 435.84 1.67254 Ts (°C) 621 0/10 82 550 0.998 0.997
Ny, 404.66 1.68252 T (°C) | 527 10/20 85 500 0.998 0.996
n; 365.01 1.70116 T2 (°C) 541 20/30 87 480 0.997 0.995
OLspigoec (107/K) | 85 30/40 88 460 0.996 0.993
Oz00300°c (107/K)| 107 40/50 89 440 0.995 0.990
A (WI(mK)) | 1.11 50/60 91 420 0.992 0.985
Constants of Dispersion Formula 60/70 91 400 0.980 0.961
A 2.65337691E+00 70/80 92 390 0.959 0.920
A -1.90021227E-02 Mechanical Properties 80/90 94 380 0.898 0.807
A, 1.44298518E-02 HK (10'Pa) | 538 90/100 94 370 0.726 0.527
Az 4.25529366E-03 Fa 132 100/110 97 360 0.367 0.135
A, -4.77918162E-04 E (GPa) 82.0 110/120 98 350
As 3.06145958E-05 G (GPa) 32.8 120/130 | 100 340
i 0.252 130/140 | 102 330
Density Solarization op (MPa) 81 140/150 | 102 320
p (g/cm®) ‘ 2.77 AL (%) | -0.7 || B (10™/Pa) | 2.79 150/160 | 104 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 02 | 04 08 | 1.0 1.1 15 1.7 2.0 2.2 2.8 Coloration Code
40~-20 | 04 |06 | 09| 12| 13 1.7 1.8 22 | 23 | 3.0 Ago(A70)/As ‘ 390/360
-20~0 05| 07 |11 13 1.5 1.9 2.1 23 | 24 | 34 Coloration of Internal
0~20 06 | 09 | 13| 14 | 16 2.1 2.3 25 | 25 | 36 Transmittance
20~ 40 08 |11 | 15| 15 | 17 2.2 2.5 25 | 26 | 39 ATgo/ATs ‘ 379/356
40~ 60 09 |12 |16 | 16 | 18 2.4 2.7 27 | 29 | 41
60~ 80 09 |14 17| 18 | 20 2.5 2.8 29 | 31 | 43 Constants of dn/dt
80~ 100 09 |15 | 18| 19 | 21 2.6 3.0 30 | 3.2 | 45 Dy D, D,
100~120 | 09 | 16 | 18 | 1.9 | 2.2 2.7 3.0 31 | 33 | 47 || -251E-06 | 1.55E-08 | -3.44E-11
120~140 | 1.0 | 16 | 20 | 21 | 23 2.8 3.1 32 | 34 | 51 Eq E, Mk
140~160 | 1.0 | 1.7 | 21 | 22 | 24 3.0 3.2 33 | 35 | 53 9.45E-07 | 8.73E-10 | 1.94E-01
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H-ZE2 673322 Ny - 1.67270 Vg - 32.17 NgE—Nc - 0.020910
n.= 1.67764 ve = 31.92 Ng—ng-= 0.021227
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.63037 Pac 0.2912 RC (S) 1 2400 0.930 0.865
Ny970 1970.09 1.63613 Ped 0.2363 RA (S) 1 2200 0.952 0.906
Nis530 1529.58 1.64275 Por 0.5988 Dw 1 2000 0.986 0.972
Ny129 1128.64 1.64942 Plac 0.2421 Da 1 1800 0.996 0.992
N1os4 1064.00 1.65076 P'ed 0.2327 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.65190 P'yr 0.5300 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.65659 CR 1200 0.999 0.998
Na- 768.19 1.66001 1060 0.999 0.998
Ny 706.52 1.66327 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.66661 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.66756 AP, 0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.66846 AP, ¢ 0.0086 °C a 850 0.999 0.998
Np 589.29 1.67252 APq, 0.0075 -50/-40 76 800 0.999 0.998
Ng 587.56 1.67270 AP 0.0016 -40/-30 79 750 0.999 0.998
Ne 546.07 1.67764 -30/-20 80 700 0.999 0.998
Ne 486.13 1.68752 Thermal Properties -20/-10 82 650 0.999 0.998
Ng- 479.99 1.68879 Tg (°C) 592 -10/0 84 600 0.999 0.998
Ng 435.84 1.70004 Ts (°C) 627 0/10 86 550 0.997 0.993
Ny, 404.66 1.71115 T (°C) | 518 10/20 87 500 0.995 0.989
n; 365.01 1.73203 T2 (°C) 560 20/30 88 480 0.993 0.987
OLsorgoc (107/K) | 85 30/40 89 460 0.991 0.984
Oz00300°c (107/K)| 107 40/50 89 440 0.989 0.979
A (W/(mK)) | 1.20 50/60 90 420 0.986 0.970
Constants of Dispersion Formula 60/70 90 400 0.971 0.937
Ag 2.71254884E+00 70/80 91 390 0.943 0.883
A -1.09981079E-02 Mechanical Properties 80/90 92 380 0.868 0.747
A, 2.69930833E-02 HK (10’Pa) | 569 90/100 93 370 0.655 0.426
A 1.44291354E-03 Fa 140 100/110 94 360 0.225 0.052
A, -8.34857219E-05 E (GPa) 82.1 110/120 95 350
As 1.26851609E-05 G (GPa) 33.2 120/130 97 340
i 0.237 130/140 98 330
Density Solarization op (MPa) 89 140/150 99 320
p (g/em®) ‘ 2.90 AL (%) | -0.2 || B(10™/Pa) | 2.53 150/160 | 100 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 07 |10 |14 | 14 15 17 2.0 29 | 3.0 | 37 Coloration Code
40~-20 | 07| 10 | 14| 14 | 14 1.8 2.0 29 | 30 | 338 Ago(A70)/As ‘ 395/360
-20~0 07 |11 | 14| 15 1.5 1.8 2.1 30 | 31 | 40 Coloration of Internal
0~20 07 |11 | 15| 15| 16 1.8 2.2 31 | 32 | 42 Transmittance
20~ 40 0711 | 15| 15 | 16 1.8 2.3 33 | 33 | 45 ATgo/ATs ‘ 382/360
40~ 60 07 |13 |16 | 16 | 17 2.1 2.5 35 | 36 | 45
60 ~ 80 09 |14 17|18 | 138 2.3 2.5 3.7 | 3.8 | 48 Constants of dn/dt
80~ 100 09 |15 | 18| 19 | 20 2.4 2.7 40 | 40 | 49 Dy D, D,
100~120 | 1.0 | 16 |20 | 21 | 21 2.6 2.8 41 | 41 | 51 || -2.44E-06 | 1.28E-08 | -1.52E-11
120~140 | 1.2 | 1.8 | 22 | 23 | 23 2.8 3.1 42 | 43 | 5.2 Eq E, Mk
140~160 | 1.2 | 1.8 | 23 | 24 | 24 2.9 3.3 43 | 44 | 55 8.60E-07 | 6.85E-10 | 2.66E-01
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H-ZF3 217995 |18 - 1.71736 y - 29.50 Ne — e - 0.024318
n.= 1.72310 Ve = 29.27 Ng—ng-= 0.024707
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.67093 Pac 0.2895 RC (S) 1 2400 0.934 0.872
Ny970 1970.09 1.67676 Ped 0.2360 RA (S) 1 2200 0.963 0.927
Nis530 1529.58 1.68361 Por 0.6041 Dw 1 2000 0.993 0.986
Ny129 1128.64 1.69079 Plac 0.2404 Da 1 1800 0.998 0.996
N1os4 1064.00 1.69228 P'ed 0.2323 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.69355 P'yr 0.5343 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.69884 CR 1200 0.998 0.996
Na- 768.19 1.70274 1060 0.998 0.996
Ny 706.52 1.70647 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.71032 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.71142 AP, 0.0006 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.71245 AP, ¢ 0.0095 °C a 850 0.998 0.996
Np 589.29 1.71715 APq, 0.0066 -50/-40 75 800 0.998 0.996
Ng 587.56 1.71736 AP 0.0009 -40/-30 78 750 0.998 0.996
Ne 546.07 1.72310 -30/-20 80 700 0.998 0.996
Ne 486.13 1.73464 Thermal Properties -20/-10 82 650 0.998 0.996
Ng- 479.99 1.73613 Tg (°C) 601 -10/0 83 600 0.998 0.996
Ng 435.84 1.74933 Ts (°C) 634 0/10 84 550 0.998 0.996
Ny, 404.66 1.76249 T (°C) | 538 10/20 84 500 0.996 0.992
n; 365.01 1.78745 T2 (°C) 572 20/30 85 480 0.994 0.989
OLspgoc (107/K) | 84 30/40 85 460 0.992 0.985
Oz00300°c (107/K)| 107 40/50 86 440 0.990 0.978
A (WI(mK)) | 1.14 50/60 87 420 0.981 0.963
Constants of Dispersion Formula 60/70 88 400 0.954 0.910
A 2.84670798E+00 70/80 89 390 0.911 0.829
A -1.12350760E-02 Mechanical Properties 80/90 90 380 0.801 0.641
A, 3.23607570E-02 HK (10'Pa) | 578 90/100 91 370 0.534 0.286
A 1.62442342E-03 Fa 164 100/110 92 360 0.161 0.026
A, -8.05719818E-05 E (GPa) 88.0 110/120 93 350
As 1.55748376E-05 G (GPa) 34.5 120/130 95 340
i 0.276 130/140 96 330
Density Solarization op (MPa) 74 140/150 97 320
p (g/cm®) ‘ 3.06 AL (%) | -0.7 || B (10™/Pa) | 2.66 150/160 98 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 04 | 10 15| 15 15 1.8 2.1 2.9 3.0 4.1 Coloration Code
40~-20 | 05| 11 | 14| 14 | 15 1.8 2.0 31 | 31 | 43 Ago(A70)/As ‘ 405/360
-20~0 06 | 1.2 | 14| 15 1.5 1.9 2.2 32 | 33 | 45 Coloration of Internal
0~20 06 | 1.2 | 14 | 15 | 15 1.9 2.2 33 | 34 | 47 Transmittance
20~ 40 06 | 1.3 | 15| 16 | 16 1.9 2.4 35 | 36 | 50 ATgo/ATs ‘ 387/362
40~ 60 06 | 14 | 16 | 1.7 | 1.7 2.0 2.6 38 | 38 | 5.2
60 ~ 80 08 | 14 | 17 | 17 1.8 2.3 2.6 40 | 40 | 55 Constants of dn/dt
80~ 100 09 |16 | 18| 19 | 19 2.3 2.8 41 | 41 | 56 Dy D, D,
100~120 | 09 | 1.7 | 20 | 21 | 21 2.4 2.9 41 | 42 | 5.8 || -2.26E-06 | 1.29E-08 | -2.10E-11
120~140 | 11 | 18 | 21| 22 | 23 2.7 3.1 42 | 43 | 6.0 Eq E, Mk
140~160 | 1.2 | 1.9 | 23 | 23 | 24 2.8 3.3 43 | 44 | 6.1 7.27E-07 | 5.23E-10 | 3.08E-01
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H-ZE4A 728983 Ny - 1.72825 Vg - 28.32 NgE—Nc - 0.025716
Ne = 1.73432 ve = 28.10 Ng—nc-= 0.026133
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2889 RC (S) 1 2400 0.922 0.851
N1970 1970.09 Ped 0.2360 RA (S) 1 2200 0.951 0.904
Nis530 1529.58 Por 0.6070 Dw 1 2000 0.982 0.965
Ny129 1128.64 1.70032 Plac 0.2399 Da 1 1800 0.990 0.980
N1os4 1064.00 1.70187 P'ed 0.2323 Ron (S) 1 1600 0.996 0.992
N 1013.98 1.70320 P'yr 0.5373 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.70873 CR 1 1200 0.999 0.997
Na- 768.19 1.71283 1060 0.999 0.997
Ny 706.52 1.71676 Deviation of Relative Expansion 1000 0.999 0.997
Nc 656.27 1.72082 Partial Dispersions Coefficient 950 0.999 0.997
Nc- 643.85 1.72198 AP, 0.0006 a (x107/K) 900 0.999 0.997
NHe-Ne 632.80 1.72306 AP, ¢ 0.0105 °C a 850 0.999 0.997
Np 589.29 1.72802 APq, 0.0078 -50/-40 79 800 0.999 0.997
Ng 587.56 1.72825 AP 0.0018 -40/-30 82 750 0.999 0.997
Ne 546.07 1.73432 -30/-20 84 700 0.998 0.997
Ne 486.13 1.74654 Thermal Properties -20/-10 84 650 0.998 0.996
Ng- 479.99 1.74811 Tg (°C) 594 -10/0 85 600 0.997 0.994
Ng 435.84 1.76215 Ts (°C) 621 0/10 86 550 0.996 0.992
Ny, 404.66 1.77622 T (C) | 530 10/20 87 500 0.994 0.987
n; 365.01 1.80305 T2 (°C) 559 20/30 90 480 0.992 0.983
OLsoigoc (107/K) | 86 30/40 91 460 0.989 0.979
Oz00300°c (107/K)| 105 40/50 93 440 0.984 0.970
A (WI(mK)) | 1.12 50/60 94 420 0.974 0.950
Constants of Dispersion Formula 60/70 94 400 0.940 0.884
Ag 2.87790099E+00 70/80 95 390 0.887 0.788
A -1.14975391E-02 Mechanical Properties 80/90 95 380 0.762 0.582
A, 3.40752512E-02 HK (10'Pa) | 551 90/100 97 370 0.477 0.228
Az 1.83854310E-03 Fa 210 100/110 97 360 0.068 0.010
A, -1.04547399E-04 E (GPa) 90.7 110/120 99 350
As 1.87465641E-05 G (GPa) 36.0 120/130 | 100 340
i 0.262 130/140 | 100 330
Density Solarization op (MPa) 73 140/150 | 101 320
p (g/em®) ‘ 3.05 AL (%) | -03 || B (10™/Pa) | 2.65 150/160 | 103 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 -12|-10 | -07| -06 | -05 -0.3 0.4 1.3 1.4 1.9 Coloration Code
-40~-20 |-12|-09 |-05|-04 | -04 |-01 | 06 15 | 1.7 | 24 Ago(A70)/As ‘ 410/365
-20~0 -11-07 |-03-02| -01 | 03 0.9 16 | 1.8 | 2.7 Coloration of Internal
0~20 -11]-05 -02]-01)| 01 04 1.2 1.7 | 19 | 29 Transmittance
20~40 -1.0-03 | 00 01 | 0.2 0.6 14 18 | 20 | 3.1 ATgo/ATs ‘ 391/364
40 ~ 60 -10|-03 | 02| 03| 04 0.8 1.6 19 | 22 | 34
60 ~ 80 -09,-01 0304 | 05 1.0 1.8 23 | 25 | 35 Constants of dn/dt
80~100 | -09|-01 | 05| 05| 06 1.2 2.0 26 | 28 | 4.0 Dy D, D,
100~120 | -0.8 | 01 | 07 | 0.7 | 0.8 1.3 2.1 29 | 31 | 42 || -6.13E-06 | 1.41E-08 | -2.55E-11
120~140 | -0.7 | 03 | 08 | 0.9 | 09 1.7 2.5 32 | 34 | 44 Eq E, Mk
140~160 |-0.7 | 04 |09 | 10 | 11 1.8 2.6 35 | 36 | 46 1.37E-06 | 1.29E-09 | 1.57E-01
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H-ZFAAGT 728983 Ny - 1.72825 Vg - 28.32 NgE—Nc - 0.025716
Ne = 1.73432 ve = 28.10 Ng—nc-= 0.026133
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2889 RC (S) 1 2400 0.902 0.814
Ny970 1970.09 Ped 0.2360 RA (S) 1 2200 0.938 0.880
Nis530 1529.58 Por 0.6070 Dw 1 2000 0.970 0.940
Ny129 1128.64 1.70032 Plac 0.2399 Da 1 1800 0.982 0.964
N1os4 1064.00 1.70187 P'ed 0.2323 Ron (S) 1 1600 0.994 0.987
N 1013.98 1.70320 P'yr 0.5373 RP (S) 1 1400 0.996 0.992
Ns 852.11 1.70873 CR 1200 0.999 0.998
Na- 768.19 1.71283 1060 0.999 0.998
Ny 706.52 1.71676 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.72082 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.72198 AP, 0.0006 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.72306 AP, ¢ 0.0105 °C a 850 0.999 0.998
Np 589.29 1.72802 APq, 0.0078 -50/-40 79 800 0.999 0.998
Ng 587.56 1.72825 AP 0.0018 -40/-30 82 750 0.999 0.998
Ne 546.07 1.73432 -30/-20 84 700 0.998 0.997
Ne 486.13 1.74654 Thermal Properties -20/-10 84 650 0.998 0.996
Ng- 479.99 1.74811 Tg (°C) 594 -10/0 85 600 0.998 0.996
Ng 435.84 1.76215 Ts (°C) 621 0/10 86 550 0.997 0.994
Ny, 404.66 1.77622 T (C) | 530 10/20 87 500 0.995 0.989
n; 365.01 1.80305 T2 (°C) 559 20/30 90 480 0.993 0.986
OLsoigoc (107/K) | 86 30/40 91 460 0.991 0.981
Oz00300°c (107/K)| 105 40/50 93 440 0.987 0.974
A (WI(mK)) | 1.12 50/60 94 420 0.978 0.957
Constants of Dispersion Formula 60/70 94 400 0.949 0.900
Ag 2.87790099E+00 70/80 95 390 0.898 0.806
A -1.14975391E-02 Mechanical Properties 80/90 95 380 0.775 0.601
A, 3.40752512E-02 HK (10'Pa) | 551 90/100 97 370 0.493 0.243
Az 1.83854310E-03 Fa 210 100/110 97 360 0.136 0.019
A, -1.04547399E-04 E (GPa) 90.7 110/120 99 350
As 1.87465641E-05 G (GPa) 36.0 120/130 | 100 340
i 0.262 130/140 | 100 330
Density Solarization op (MPa) 73 140/150 | 101 320
p (g/em®) ‘ 3.05 AL (%) | -03 || B (10™/Pa) | 2.65 150/160 | 103 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 -12|-10 | -07| -06 | -05 -0.3 0.4 1.3 1.4 1.9 Coloration Code
-40~-20 |-12|-09 |-05|-04 | -04 |-01 | 06 15 | 1.7 | 24 Ago(A70)/As ‘ 410/365
-20~0 -11-07 |-03-02| -01 | 03 0.9 16 | 1.8 | 2.7 Coloration of Internal
0~20 -11]-05 -02]-01)| 01 04 1.2 1.7 | 19 | 29 Transmittance
20~40 -1.0-03 | 00 01 | 0.2 0.6 14 18 | 20 | 3.1 ATgo/ATs ‘ 390/364
40 ~ 60 -10|-03 | 02| 03| 04 0.8 1.6 19 | 22 | 34
60 ~ 80 -09,-01 0304 | 05 1.0 1.8 23 | 25 | 35 Constants of dn/dt
80~100 | -09|-01 | 05| 05| 06 1.2 2.0 26 | 28 | 4.0 Dy D, D,
100~120 | -0.8 | 01 | 07 | 0.7 | 0.8 1.3 2.1 29 | 31 | 42 || -6.13E-06 | 1.41E-08 | -2.55E-11
120~140 | -0.7 | 03 | 08 | 0.9 | 09 1.7 2.5 32 | 34 | 44 Eq E, Mk
140~160 |-0.7 | 04 |09 | 10 | 11 1.8 2.6 35 | 36 | 46 1.37E-06 | 1.29E-09 | 1.57E-01
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H-ZE5 240283 Ny - 1.74000 Vg - 28.30 NgE—Nc - 0.026152
ne = 1.74617 ve = 28.07 Ng—nc-= 0.026584
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.69091 Pac 0.2887 RC (S) 1 2400 0.937 0.878
Ny970 1970.09 1.69701 Ped 0.2359 RA (S) 1 2200 0.962 0.925
Nis530 1529.58 1.70416 Por 0.6076 Dw 1 2000 0.991 0.982
Ny129 1128.64 1.71169 Plac 0.2396 Da 1 1800 0.997 0.994
N1os4 1064.00 1.71325 P'ed 0.2321 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.71459 P'yr 0.5375 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.72020 CR 1200 0.997 0.994
Na- 768.19 1.72435 1060 0.997 0.994
Ny 706.52 1.72833 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.73245 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.73363 N 0.0011 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.73474 AP, ¢ 0.0110 °C a 850 0.997 0.994
Np 589.29 1.73977 APq, 0.0057 -50/-40 76 800 0.997 0.994
Ng 587.56 1.74000 AP 0.0001 -40/-30 78 750 0.997 0.994
Ne 546.07 1.74617 -30/-20 80 700 0.997 0.994
Ng 486.13 1.75861 Thermal Properties -20/-10 82 650 0.997 0.994
Ng- 479.99 1.76021 Tg (°C) 604 -10/0 83 600 0.997 0.994
Ng 435.84 1.77450 Ts (°C) 647 0/10 84 550 0.995 0.992
Ny, 404.66 1.78876 T (°C) | 543 10/20 84 500 0.992 0.987
n; 365.01 1.81588 Ti" (°C) 574 20/30 85 480 0.990 0.985
OLsoigoc (107/K) | 86 30/40 86 460 0.984 0.973
Oz00300°c (107/K)| 107 40/50 86 440 0.980 0.966
A (W/(mK)) | 1.15 50/60 87 420 0.971 0.949
Constants of Dispersion Formula 60/70 87 400 0.935 0.875
Ag 2.91687382E+00 70/80 88 390 0.892 0.800
A -1.18527790E-02 Mechanical Properties 80/90 89 380 0.776 0.603
A, 3.42689145E-02 HK (10Pa) | 580 90/100 90 370 0.491 0.236
Az 2.02963652E-03 Fa 162 100/110 91 360 0.109 0.013
A, -1.14580838E-04 E (GPa) 91.2 110/120 93 350
As 1.85928308E-05 G (GPa) 35.6 120/130 94 340
il 0.283 130/140 95 330
Density Solarization op (MPa) 62 140/150 97 320
p (g/em®) ‘ 3.09 AN (%) ‘ 0.0 B (10™/Pa) | 2.58 150/160 98 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 | -08|-05 |-03|-03]| -02 0.1 1.0 1.7 | 1.8 | 3.2 Coloration Code
-40~-20 | -06|-03 |-02|-02] -01 | 0.2 1.2 18 | 20 | 34 Ago(A70)/As ‘ 415/365
-20~0 02,00 01|01 01 0.6 1.4 22 | 23 | 37 Coloration of Internal
0~20 0002 | 03|03 ]| 03 0.8 1.9 25 | 26 | 39 Transmittance
20~40 00|03 |06 |07 | 08 1.1 1.9 26 | 27 | 44 ATgo/ATs ‘ 389/362
40 ~ 60 0205 09|10 11 1.4 2.1 29 | 3.0 | 47
60 ~ 80 0308 | 13|14 | 15 1.8 2.5 33 | 34 | 52 Constants of dn/dt
80~ 100 04 |10 |16 | 17 | 19 2.1 2.8 38 | 39 | 57 Dy D, D,
100~120 | 05 | 12 | 19 | 21 | 22 2.2 3.1 42 | 43 | 6.1 || -4.00E-06 | 1.95E-08 | -2.24E-11
120~140 | 0.8 | 14 | 22 | 24 | 25 2.6 3.3 44 | 45 | 6.4 Eq E, Mk
140~160 | 1.0 | 15 |23 | 25 | 26 2.8 3.5 4.7 | 48 | 6.7 7.71E-07 | 5.88E-10 | 3.10E-01
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H-ZE5GT 240283 Ny - 1.74000 Vg - 28.30 NgE—Nc - 0.026152
ne = 1.74617 ve = 28.07 Ng—nc-= 0.026584
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.69091 Pac 0.2887 RC (S) 1 2400 0.937 0.878
Ny970 1970.09 1.69701 Ped 0.2359 RA (S) 1 2200 0.962 0.925
Nis530 1529.58 1.70416 Por 0.6076 Dw 1 2000 0.991 0.982
Ny129 1128.64 1.71169 Plac 0.2396 Da 1 1800 0.997 0.994
N1os4 1064.00 1.71325 P'ed 0.2321 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.71459 P'yr 0.5375 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.72020 CR 1200 0.997 0.994
Na- 768.19 1.72435 1060 0.997 0.994
Ny 706.52 1.72833 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.73245 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.73363 N 0.0011 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.73474 AP, ¢ 0.0110 °C a 850 0.997 0.994
Np 589.29 1.73977 APq, 0.0057 -50/-40 76 800 0.997 0.994
Ng 587.56 1.74000 AP 0.0001 -40/-30 78 750 0.997 0.994
Ne 546.07 1.74617 -30/-20 80 700 0.997 0.994
Ng 486.13 1.75861 Thermal Properties -20/-10 82 650 0.997 0.994
Ng- 479.99 1.76021 Tg (°C) 604 -10/0 83 600 0.997 0.994
Ng 435.84 1.77450 Ts (°C) 647 0/10 84 550 0.995 0.992
Ny, 404.66 1.78876 T (°C) | 543 10/20 84 500 0.992 0.988
n; 365.01 1.81588 Ti" (°C) 574 20/30 85 480 0.990 0.985
OLsoigoc (107/K) | 86 30/40 86 460 0.988 0.981
Oz00300°c (107/K)| 107 40/50 86 440 0.985 0.973
A (W/(mK)) | 1.15 50/60 87 420 0.978 0.957
Constants of Dispersion Formula 60/70 87 400 0.952 0.907
Ag 2.91687382E+00 70/80 88 390 0.912 0.834
A -1.18527790E-02 Mechanical Properties 80/90 89 380 0.807 0.657
A, 3.42689145E-02 HK (10Pa) | 580 90/100 90 370 0.535 0.292
Az 2.02963652E-03 Fa 162 100/110 91 360 0.113 0.016
A, -1.14580838E-04 E (GPa) 91.2 110/120 93 350
As 1.85928308E-05 G (GPa) 35.6 120/130 94 340
il 0.283 130/140 95 330
Density Solarization op (MPa) 62 140/150 97 320
p (g/em®) ‘ 3.09 AN (%) ‘ 0.0 B (10™/Pa) | 2.58 150/160 98 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 | -08|-05 |-03|-03]| -02 0.1 1.0 1.7 | 1.8 | 3.2 Coloration Code
-40~-20 | -06|-03 |-02|-02] -01 | 0.2 1.2 18 | 20 | 34 Ago(A70)/As ‘ 410/365
-20~0 02,00 01|01 01 0.6 1.4 22 | 23 | 37 Coloration of Internal
0~20 0002 | 03|03 ]| 03 0.8 1.9 25 | 26 | 39 Transmittance
20~40 00|03 |06 |07 | 08 1.1 1.9 26 | 27 | 44 ATgo/ATs ‘ 388/362
40 ~ 60 0205 09|10 11 1.4 2.1 29 | 3.0 | 47
60 ~ 80 0308 | 13|14 | 15 1.8 2.5 33 | 34 | 52 Constants of dn/dt
80~ 100 04 |10 |16 | 17 | 19 2.1 2.8 38 | 39 | 57 Dy D, D,
100~120 | 05 | 12 | 19 | 21 | 22 2.2 3.1 42 | 43 | 6.1 || -4.00E-06 | 1.95E-08 | -2.24E-11
120~140 | 0.8 | 14 | 22 | 24 | 25 2.6 3.3 44 | 45 | 6.4 Eq E, Mk
140~160 | 1.0 | 15 |23 | 25 | 26 2.8 3.5 4.7 | 48 | 6.7 7.71E-07 | 5.88E-10 | 3.10E-01
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H-7E6 755275 Ny - 1.75520 Vy - 27.53 Ng—nc¢ - 0.027432
n.= 1.76167 Ve = 27.31 Ng—ng-= 0.027888
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.70459 Pac 0.2883 RC (S) 1 2400 0.935 0.876
Ny970 1970.09 1.71072 Ped 0.2359 RA (S) 1 2200 0.968 0.937
Nis530 1529.58 1.71794 Por 0.6084 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.72566 Plac 0.2395 Da 1 1800 0.997 0.994
N1os4 1064.00 1.72728 P'ed 0.2320 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.72867 P'yr 0.5379 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.73450 CR 1200 0.997 0.994
Na- 768.19 1.73882 1060 0.997 0.994
Ny 706.52 1.74299 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.74729 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.74852 AP, 0.0007 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.74968 AP, ¢ 0.0105 °C a 850 0.997 0.994
Np 589.29 1.75496 APq, 0.0053 -50/-40 81 800 0.997 0.994
Ng 587.56 1.75520 AP -0.0002 -40/-30 84 750 0.997 0.994
Ne 546.07 1.76167 -30/-20 86 700 0.997 0.994
Ne 486.13 1.77472 Thermal Properties -20/-10 88 650 0.997 0.994
Ng- 479.99 1.77641 Tg (°C) 604 -10/0 90 600 0.995 0.991
Ng 435.84 1.79141 Ts (°C) 635 0/10 91 550 0.996 0.992
Ny, 404.66 1.80646 T (°C) | 536 10/20 92 500 0.994 0.988
n; 365.01 1.83529 T2 (°C) 575 20/30 93 480 0.990 0.984
OLspigoec (107/K) | 88 30/40 94 460 0.988 0.978
Oz00/300°c (107/K)| 109 40/50 95 440 0.983 0.966
A (WI(mK)) | 1.13 50/60 96 420 0.975 0.950
Constants of Dispersion Formula 60/70 97 400 0.941 0.884
A 2.96351629E+00 70/80 98 390 0.897 0.802
A -1.19513676E-02 Mechanical Properties 80/90 98 380 0.774 0.603
A, 3.59998931E-02 HK (10'Pa) | 525 90/100 99 370 0.463 0.213
Az 2.29903731E-03 Fa 170 100/110 | 100 360
A, -1.58881885E-04 E (GPa) 92.0 110/120 | 100 350
As 2.32603789E-05 G (GPa) 35.6 120/130 | 101 340
i 0.290 130/140 | 102 330
Density Solarization op (MPa) 81 140/150 | 104 320
p (g/cm®) ‘ 3.15 AL (%) | -0.6 || B (10™/Pa) | 2.54 150/160 | 104 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 0106 | 09 09 1.0 14 1.9 2.8 29 | 43 Coloration Code
40~-20 | 00 06 | 09|09 | 10 1.4 1.9 29 | 29 | 44 Ago(A70)/As ‘ 410/365
-20~0 00| 07 10| 10| 10 1.6 2.0 31 | 32 | 47 Coloration of Internal
0~20 0007 | 11|11 11 1.7 2.2 33 | 33 | 48 Transmittance
20~ 40 02108 12|12 | 12 1.8 2.2 34 | 35 | 51 ATgo/ATs ‘ 389/363
40~ 60 0209 | 13| 13| 14 1.8 2.4 36 | 3.7 | 53
60 ~ 80 03|11 | 15| 15 1.6 2.0 2.6 39 | 40 | 57 Constants of dn/dt
80~ 100 03|11 |16 | 17 | 18 2.2 3.0 43 | 43 | 5.9 Dy D, D,
100~120 | 05 | 1.3 | 1.7 | 19 | 20 2.4 3.1 45 | 46 | 6.3 || -3.39E-06 | 1.26E-08 | -1.40E-11
120~140 | 07 | 15 | 20| 21 | 21 2.7 3.3 47 | 48 | 65 Eq E, Mk
140~160 | 09 | 1.7 | 21 | 22 | 22 2.8 3.5 49 | 50 | 6.8 8.90E-07 | 8.03E-10 | 2.96E-01
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H-ZE6GT 755275 Ny - 1.75520 Vy - 27.53 Ng—nc¢ - 0.027432
n.= 1.76167 Ve = 27.31 Ng—ng-= 0.027888
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.70459 Pac 0.2883 RC (S) 1 2400 0.937 0.880
Ny970 1970.09 1.71072 Ped 0.2359 RA (S) 1 2200 0.969 0.939
Nis530 1529.58 1.71794 Por 0.6084 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.72566 Plac 0.2395 Da 1 1800 0.997 0.994
N1os4 1064.00 1.72728 P'ed 0.2320 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.72867 P'yr 0.5379 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.73450 CR 1200 0.997 0.994
Na- 768.19 1.73882 1060 0.997 0.994
Ny 706.52 1.74299 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.74729 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.74852 AP, 0.0007 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.74968 AP, ¢ 0.0105 °C a 850 0.997 0.994
Np 589.29 1.75496 APq, 0.0053 -50/-40 81 800 0.997 0.994
Ng 587.56 1.75520 AP -0.0002 -40/-30 84 750 0.997 0.994
Ne 546.07 1.76167 -30/-20 86 700 0.997 0.994
Ng 486.13 1.77472 Thermal Properties -20/-10 88 650 0.997 0.994
Ng- 479.99 1.77641 Tg (°C) 604 -10/0 90 600 0.997 0.994
Ng 435.84 1.79141 Ts (°C) 635 0/10 91 550 0.996 0.993
Ny, 404.66 1.80646 T (°C) | 536 10/20 92 500 0.994 0.988
n; 365.01 1.83529 T2 (°C) 575 20/30 93 480 0.992 0.986
OLspigoec (107/K) | 88 30/40 94 460 0.989 0.980
Oz00/300°c (107/K)| 109 40/50 95 440 0.985 0.975
A (WI(mK)) | 1.13 50/60 96 420 0.977 0.958
Constants of Dispersion Formula 60/70 97 400 0.950 0.909
A 2.96351629E+00 70/80 98 390 0.911 0.835
A -1.19513676E-02 Mechanical Properties 80/90 98 380 0.799 0.646
A, 3.59998931E-02 HK (10'Pa) | 525 90/100 99 370 0.512 0.263
Az 2.29903731E-03 Fa 170 100/110 | 100 360 0.094 0.014
A, -1.58881885E-04 E (GPa) 92.0 110/120 | 100 350
As 2.32603789E-05 G (GPa) 35.6 120/130 | 101 340
i 0.290 130/140 | 102 330
Density Solarization op (MPa) 81 140/150 | 104 320
p (g/cm®) ‘ 3.15 AL (%) | -0.6 || B (10™/Pa) | 2.54 150/160 | 104 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 0106 | 09 09 1.0 14 1.9 2.8 29 | 43 Coloration Code
40~-20 | 00 06 | 09|09 | 10 1.4 1.9 29 | 29 | 44 Ago(A70)/As ‘ 410/365
-20~0 00| 07 10| 10| 10 1.6 2.0 31 | 32 | 47 Coloration of Internal
0~20 0007 | 11|11 11 1.7 2.2 33 | 33 | 48 Transmittance
20~ 40 02108 12|12 | 12 1.8 2.2 34 | 35 | 51 ATgo/ATs ‘ 387/363
40~ 60 0209 | 13| 13| 14 1.8 2.4 36 | 3.7 | 53
60 ~ 80 03|11 | 15| 15 1.6 2.0 2.6 39 | 40 | 57 Constants of dn/dt
80~ 100 03|11 |16 | 17 | 18 2.2 3.0 43 | 43 | 5.9 Dy D, D,
100~120 | 05 | 1.3 | 1.7 | 19 | 20 2.4 3.1 45 | 46 | 6.3 || -3.39E-06 | 1.26E-08 | -1.40E-11
120~140 | 07 | 15 | 20| 21 | 21 2.7 3.3 47 | 48 | 65 Eq E, Mk
140~160 | 09 | 1.7 | 21 | 22 | 22 2.8 3.5 49 | 50 | 6.8 8.90E-07 | 8.03E-10 | 2.96E-01
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H-ZE7L 805255 Ny - 1.80518 Vg - 25.46 Ng—n¢ - 0.031630
n. = 1.81263 Ve = 25.25 Ng—ng-= 0.032180
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.74928 Pac 0.2868 RC (S) 1 2400 0.927 0.863
Ny970 1970.09 1.75560 Ped 0.2355 RA (S) 1 2200 0.960 0.920
Nis530 1529.58 1.76321 Por 0.6156 Dw 1 2000 0.979 0.956
Ny129 1128.64 1.77158 Plac 0.2380 Da 1 1800 0.987 0.976
N1os4 1064.00 1.77339 P'ed 0.2315 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.77494 P'yr 0.5441 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.78150 CR 1 1200 0.998 0.996
Na- 768.19 1.78642 1060 0.998 0.996
Ny 706.52 1.79118 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.79611 Partial Dispersions Coefficient 950 0.998 0.996
Nec- 643.85 1.79752 AP, 0.0016 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.79883 AP, ¢ 0.0142 °C a 850 0.998 0.996
Np 589.29 1.80491 AP, 0.0058 -50/-40 80 800 0.998 0.997
Ng 587.56 1.80518 AP 0.0004 -40/-30 82 750 0.998 0.997
Ne 546.07 1.81263 -30/-20 85 700 0.998 0.997
= 486.13 1.82774 Thermal Properties -20/-10 87 650 0.998 0.996
Ng- 479.99 1.82970 Tg (°C) 606 -10/0 89 600 0.998 0.997
Ng 435.84 1.84721 Ts (°C) 636 0/10 90 550 0.997 0.995
Ny, 404.66 1.86480 T (°C) | 565 10/20 91 500 0.994 0.988
n; 365.01 1.89846 T2 (°C) 581 20/30 92 480 0.992 0.984
OLspigoec (107/K) | 88 30/40 92 460 0.989 0.979
Oz00/300°c (107/K)| 109 40/50 93 440 0.984 0.969
A (W/(mK)) | 0.99 50/60 93 420 0.974 0.948
Constants of Dispersion Formula 60/70 94 400 0.946 0.894
A 3.11898504E+00 70/80 95 390 0.906 0.821
A -1.24052596E-02 Mechanical Properties 80/90 95 380 0.799 0.638
A, 4.32862244E-02 HK (10'Pa) | 523 90/100 97 370 0.527 0.278
A 2.26049835E-03 Fa 186 100/110 98 360 0.148 0.022
A, -7.69462999E-05 E (GPa) 93.6 110/120 99 350
As 2.11453139E-05 G (GPa) 36.1 120/130 | 100 340
i 0.296 130/140 | 102 330
Density Solarization op (MPa) 77 140/150 | 102 320
p (g/cm®) ‘ 3.38 A\ (%) | -0.6 || B (10™/Pa) | 2.67 150/160 | 103 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 | -08|-02 | 02| 03 04 0.6 1.2 24 | 25 | 3.7 Coloration Code
40~-20 | -08|-01 |03 |04 | 04 0.7 1.3 25 | 26 | 40 Ago(A70)/As ‘ 425/365
-20~0 -08|-01 03] 04| 05 0.8 1.4 26 | 27 | 43 Coloration of Internal
0~20 -08|-01 |03 04| 05 0.9 1.5 29 | 3.0 | 47 Transmittance
20~ 40 -08|-01 04| 05| 06 1.0 1.6 30 | 31 | 5.0 ATgo/ATs ‘ 388/361
40~ 60 07,01 |05 06 | 07 1.1 1.8 33 | 34 | 53
60 ~ 80 07 01 | 07| 0.8 0.9 1.3 2.0 36 | 3.7 | 57 Constants of dn/dt
80~100 |06 02 | 09| 10| 11 15 2.1 38 | 39 | 59 Dy D, D,
100~120 | -04 | 03 | 1.0 | 11 1.2 1.7 2.3 40 | 41 | 6.1 -4.83E-06 | 1.06E-08 | -1.80E-11
120~140 | -03 | 04 | 11 | 1.2 1.3 1.8 2.4 42 | 43 | 6.4 Eq E, Mk
140~160 |-0.2 | 05 |12 | 1.3 14 2.0 2.6 45 | 46 | 6.7 9.79E-07 | 1.08E-09 | 2.95E-01
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H-ZE7LGT 805255 Ny - 1.80518 Vg - 25.46 NgE—Nc - 0.031630
n. = 1.81263 Ve = 25.25 Ng—ng-= 0.032180
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.74928 Pac 0.2868 RC (S) 1 2400 0.951 0.905
Ny970 1970.09 1.75560 Ped 0.2355 RA (S) 1 2200 0.974 0.949
Nis530 1529.58 1.76321 Por 0.6156 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.77158 Plac 0.2380 Da 1 1800 0.998 0.996
N1os4 1064.00 1.77339 P'ed 0.2315 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.77494 P'yr 0.5441 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.78150 CR 1 1200 0.998 0.996
Na- 768.19 1.78642 1060 0.998 0.996
n, 706.52 1.79118 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.79611 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.79752 AP, 0.0016 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.79883 AP, ¢ 0.0142 °C a 850 0.998 0.996
Np 589.29 1.80491 AP, 0.0058 -50/-40 80 800 0.998 0.996
Ng 587.56 1.80518 AP 0.0004 -40/-30 82 750 0.998 0.996
Ne 546.07 1.81263 -30/-20 85 700 0.998 0.996
= 486.13 1.82774 Thermal Properties -20/-10 87 650 0.998 0.996
Ng- 479.99 1.82970 Tg (°C) 606 -10/0 89 600 0.998 0.996
Ng 435.84 1.84721 Ts (°C) 636 0/10 90 550 0.996 0.993
Ny, 404.66 1.86480 T (°C) | 565 10/20 91 500 0.994 0.988
n; 365.01 1.89846 T2 (°C) 581 20/30 92 480 0.992 0.983
OLspigoec (107/K) | 88 30/40 92 460 0.990 0.980
Oz00/300°c (107/K)| 109 40/50 93 440 0.987 0.971
A (W/(m K)) | 0.99 50/60 93 420 0.977 0.953
Constants of Dispersion Formula 60/70 94 400 0.952 0.904
A 3.11898504E+00 70/80 95 390 0.913 0.830
A -1.24052596E-02 Mechanical Properties 80/90 95 380 0.815 0.669
A, 4.32862244E-02 HK (10'Pa) | 523 90/100 97 370 0.548 0.301
A 2.26049835E-03 Fa 186 100/110 98 360 0.157 0.025
A, -7.69462999E-05 E (GPa) 93.6 110/120 99 350
As 2.11453139E-05 G (GPa) 36.1 120/130 | 100 340
i 0.296 130/140 | 102 330
Density Solarization op (MPa) 77 140/150 | 102 320
p (g/cm®) ‘ 3.38 A\ (%) | -0.6 || B (10™/Pa) | 2.67 150/160 | 103 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 | -08|-02 | 02| 03 04 0.6 1.2 24 | 25 | 3.7 Coloration Code
-40~-20 |-08|-01 03| 04| 04 0.7 1.3 25 | 26 | 40 Ago(A70)/As ‘ 420/365
-20~0 -08|-01 03] 04| 05 0.8 14 26 | 27 | 43 Coloration of Internal
0~20 -08|-01 | 03] 04 | 05 0.9 1.5 29 | 3.0 | 47 Transmittance
20~ 40 -08|-01 |04 05| 06 1.0 1.6 30 | 31 | 5.0 ATgo/ATs ‘ 387/361
40~ 60 07|01 05|06 | 07 1.1 1.8 33 | 34 | 53
60 ~ 80 07 01 | 07| 0.8 0.9 1.3 2.0 36 | 3.7 | 57 Constants of dn/dt
80~100 |06 02 | 09| 10| 11 15 2.1 38 | 39 | 59 Dy D, D,
100~120 | -04 | 03 | 10 | 11 | 1.2 1.7 2.3 40 | 41 | 6.1 || -4.83E-06 | 1.06E-08 | -1.80E-11
120~140 | -03 | 04 | 11 | 12 | 13 1.8 2.4 42 | 43 | 6.4 Eq E, Mk
140~160 |-02 | 05 |12 | 13 | 14 2.0 2.6 45 | 46 | 6.7 9.79E-07 | 1.08E-09 | 2.95E-01
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H-ZF8

622307

n, = 1.62201

vy = 30.66

ng — ne = 0.020287

n, = 1.62678

v, =30.36

np— ng = 0.020646

Refractive Indices

Relative Partial

Chemical Properties

Internal Transmittance

A (nm) n, Dispersion (grade) A (nm) 5mm 110mm
Ny355 2325.42 Pic 0.2858 RC (S) 1 2400 0.923 0.853
Ny970 1970.09 P.4 0.2352 RA (S) 2 2200 0.944 0.891
n;s30 1529.58 P.r 0.6220 Dy 2 2000 0.966 0.933
ny129 1128.64 1.60013 Py 0.2373 D, 4 1800 0.985 0.970
Ny064 1064.00 1.60137 P'.4 0.2310 Rou (S) 1 1600 0.998 0.995
n, 1013.98 1.60243 P'.r 0.5495 RP (S) 1 1400 0.999 0.998
N 852.11 1.60678 CR 1200 0.999 0.998
e 768.19 1.60997 1060 0.999 0.998
n, 706.52 1.61303 Deviation of Relative Expansion 1000 0.999 0.998
ne 656.27 1.61620 Partial Dispersions Coefficient 950 0.999 0.998
N 643.85 1.61710 APL, 0.0058 o (x107/K) 900 0.999 0.998
Npe-Ne 632.80 1.61795 AP,k 0.0294 °C a 850 0.999 0.998
np 589.29 1.62183 AP, -0.0093 -50/-40 131 800 0.999 0.998
ny 587.56 1.62201 AP -0.0095 -40/-30 132 750 0.999 0.998
n, 546.07 1.62678 -30/-20 132 700 0.999 0.998
Ng 486.13 1.63648 Thermal Properties -20/-10 134 650 0.999 0.998
Ng 479.99 1.63775 Tg (°C) 428 -10/0 138 600 0.998 0.997
n, 435.84 1.64911 Ts (°C) 470 0/10 138 550 0.997 0.994
n, 404.66 1.66072 Tio'*> (°C) 393 10/20 139 500 0.994 0.988
n; 365.01 T, (°C) | 426 20/30 | 143 480 0.992 0.984
Osorsorc (107/K) | 141 30/40 144 460 0.988 0.977
o000, (107/K) | 184 40/50 146 440 0.984 0.969
A (W/(m'K)) | 0.84 50/60 150 420 0.973 0.948
Constants of Dispersion Formula 60/70 151 400 0.932 0.869
A, 2.55421627E+00 70/80 155 390 0.861 0.741
A, -1.01378222E-02 Mechanical Properties 80/90 156 380 0.651 0.424
A, 2.29003271E-02 HK (10’Pa) | 333 90/100 159 370 0.235 0.055
A, 1.95813392E-03 F, 166 100/110 162 360
Ay -1.71553545E-04 E (GPa) 64.8 110/120 163 350
A 2.27385738E-05 G (GPa) 24.4 120/130 166 340
u 0.266 130/140 | 169 330
Density Solarization o, (MPa) 140/150 172 320
p(g/lem’) | 281 AX(%) |-04 | B(10"/Pa) | 1.95 150/160 | 176 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x10°/°C) 280
(°C) t s C | C" |HeNe| d e F F' g
-60~-40 |-7.7|-76 |-71|-71| 70 | -6.8 | -6.5 | -58 | -5.7 | -4.6 Coloration Code
-40~-20 |-77|-75 |-71|-70| -7.0 | -6.7 | -64 | -56 | -5.5 | -43 Aso(A0)/As ‘ 405/370
-20~0 -7.6 | -7.5 | -6.9 | -69 | -6.8 | -6.5 | -6.2 -53 | -52 | 4.0 Coloration of Internal
0~20 -7.51-74 | -68 | -67| -6.7 | -64 | -60 | -51 | 49| -3.6 Transmittance
20~ 40 -751-73 |-6.6| -6.6 | -65 | -62 | -58 | -48 | 47| -3.2 ATgo/ATs ‘ 393/369
40 ~ 60 74 | -7.1 |-65| -64| -63 | -60 | -56 | -45 | -44 | -28
60~ 80 -731-70 | -63 | -63 | 62 |-58 | -54 | 43 | 41| -25 Constants of dn/dt
80~100 |-72|-70 |-6.2 | -6.1 | -6.1 | -57 | -52 | -40 | -39 | -2.1 D, D, D,
100~120 | -72|-69 |-6.1|-6.1 | -6.0 | -56 | -50 | -3.8 | -3.6 | -1.8 || -1.94E-05 | 1.35E-08 | -3.34E-11
120~140 | -72 | -69 |-6.1|-6.0| -59 | -55 | 49 | -3.6 | -34 | -15 E, E, Ak
140~160 |-7.2 | -69 |60 | -59| -58 | -54 | 48 | -34 | -32 | -1.3 1.01E-06 | 1.52E-09 | 2.96E-01
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H-7F10 689312 Ny - 1.68893 Uy - 31.16 NgE—Nc - 0.022109
Ne = 1.69416 ve = 30.92 Ng—nc-= 0.022450
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.64510 Pac 0.2904 RC (S) 1 2400 0.944 0.890
N1970 1970.09 1.65089 Ped 0.2366 RA (S) 1 2200 0.966 0.933
Nis530 1529.58 1.65759 Por 0.5989 Dw 1 2000 0.993 0.986
N1129 1128.64 1.66444 Plac 0.2414 Da 1 1800 0.998 0.996
N1os4 1064.00 1.66585 P'ed 0.2330 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.66704 P'yr 0.5301 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.67195 CR 1200 0.998 0.996
Na- 768.19 1.67555 1060 0.998 0.996
Ny 706.52 1.67898 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.68251 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.68351 AP, 0.0001 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.68445 AP, ¢ 0.0070 °C a 850 0.998 0.996
Np 589.29 1.68874 AP, 0.0086 -50/-40 79 800 0.998 0.996
Ng 587.56 1.68893 AP 0.0024 -40/-30 82 750 0.998 0.996
Ne 546.07 1.69416 -30/-20 84 700 0.998 0.996
Ne 486.13 1.70462 Thermal Properties -20/-10 87 650 0.998 0.996
Ng- 479.99 1.70596 Tg (°C) 597 -10/0 89 600 0.998 0.996
Ng 435.84 1.71786 Ts (°C) 631 0/10 90 550 0.998 0.996
Ny, 404.66 1.72964 T (C) | 523 10/20 91 500 0.996 0.992
n; 365.01 1.75182 T2 (°C) 561 20/30 92 480 0.994 0.988
OLsorsoc (107/K) | 89 30/40 93 460 0.992 0.984
Oz00/300°c (107/K)| 109 40/50 94 440 0.990 0.980
A (WI(mK)) | 1.11 50/60 94 420 0.985 0.970
Constants of Dispersion Formula 60/70 95 400 0.971 0.931
Ag 2.76089226E+00 70/80 95 390 0.941 0.879
A -1.10845008E-02 Mechanical Properties 80/90 96 380 0.861 0.741
A, 2.89559966E-02 HK (10'Pa) | 545 90/100 97 370 0.652 0.427
Az 1.51547191E-03 Fa 139 100/110 98 360 0.256 0.075
A, -8.76539698E-05 E (GPa) 85.4 110/120 99 350
As 1.38043475E-05 G (GPa) 34.7 120/130 | 100 340
il 0.232 130/140 | 102 330
Density Solarization op (MPa) 82 140/150 | 103 320
p (g/em®) ‘ 2.93 AL (%) |04 || B(10™/Pa) | 2.71 150/160 | 104 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | 07 | 1.2 | 16 | 16 | 1.7 1.9 2.2 31 | 31 | 41 Coloration Code
40~-20 | 07 | 12 |16 | 16 | 17 2.0 2.4 32 | 32 | 43 Ago(A70)/As ‘ 400/360
-20~0 08|12 |16 | 16 | 1.7 2.1 2.4 33 | 33 | 44 Coloration of Internal
0~20 07 | 13 | 17 | 17 | 17 2.1 2.4 33 | 34 | 45 Transmittance
20~40 0712 |17 | 18 | 138 2.1 2.5 34 | 35 | 47 ATgo/ATs ‘ 383/359
40 ~ 60 07|13 | 18| 18 | 18 2.3 2.5 36 | 3.7 | 49
60 ~ 80 08|14 18| 19 | 19 2.4 2.7 39 | 39 | 52 Constants of dn/dt
80~100 | 08 | 15 |19 | 20 | 21 2.6 2.9 41 | 41 | 54 Dy D, D,
100~120 | 09 | 16 | 20 | 21 | 22 2.8 3.0 43 | 43 | 55 || -2.36E-06 | 1.13E-08 | -1.69E-11
120~140 | 1.0 | 1.7 | 21 | 22 | 23 2.8 3.2 43 | 44 | 56 Eq E, Mk
140~160 | 1.2 | 18 |22 | 23 | 24 3.0 3.5 45 | 46 | 5.9 9.20E-07 | 8.47E-10 | 2.63E-01
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H-7F11 699301 Ny - 1.69894 Vg - 30.05 NgE—Nc - 0.023259
n.= 1.70444 Ve = 29.81 Ng—ng-= 0.023628
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.65368 Pac 0.2894 RC (S) 1 2400 0.930 0.857
Ny970 1970.09 1.65957 Ped 0.2365 RA (S) 1 2200 0.956 0.905
Nis530 1529.58 1.66640 Por 0.6023 Dw 1 2000 0.980 0.961
Ny129 1128.64 1.67343 Plac 0.2404 Da 1 1800 0.993 0.985
N1os4 1064.00 1.67487 P'ed 0.2328 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.67610 P'yr 0.5328 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.68119 CR 1200 0.999 0.998
Na- 768.19 1.68494 1060 0.999 0.998
Ny 706.52 1.68852 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69221 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69326 AP, 0.0006 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69425 AP, ¢ 0.0087 °C a 850 0.999 0.998
Np 589.29 1.69875 APq, 0.0069 -50/-40 79 800 0.999 0.998
Ng 587.56 1.69894 AP 0.0013 -40/-30 82 750 0.999 0.998
Ne 546.07 1.70444 -30/-20 84 700 0.999 0.998
Ne 486.13 1.71547 Thermal Properties -20/-10 86 650 0.999 0.998
Ng- 479.99 1.71689 Tg (°C) 592 -10/0 89 600 0.999 0.998
Ng 435.84 1.72948 Ts (°C) 625 0/10 89 550 0.999 0.998
Ny, 404.66 1.74204 T (°C) | 528 10/20 91 500 0.997 0.995
n; 365.01 1.76590 T2 (°C) 558 20/30 92 480 0.996 0.993
OLsoigoc (107/K) | 86 30/40 93 460 0.995 0.990
Oz00300°c (107/K)| 108 40/50 93 440 0.993 0.986
A (WI(mK)) | 1.17 50/60 94 420 0.986 0.973
Constants of Dispersion Formula 60/70 95 400 0.962 0.926
Ag 2.79026920E+00 70/80 96 390 0.922 0.850
A -1.13154551E-02 Mechanical Properties 80/90 96 380 0.812 0.659
A, 2.98537059E-02 HK (10'Pa) | 524 90/100 97 370 0.540 0.292
Az 1.85548133E-03 Fa 139 100/110 98 360 0.159 0.025
A, -1.33930426E-04 E (GPa) 88.1 110/120 99 350
As 1.81714166E-05 G (GPa) 33.6 120/130 | 100 340
i 0.312 130/140 | 102 330
Density Solarization op (MPa) 74 140/150 | 103 320
p (g/em®) ‘ 2.96 A\ (%) | -05 || B(10™/Pa) | 2.56 150/160 | 104 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 04 |08 |11 11 1.2 1.5 19 30 | 3.0 | 40 Coloration Code
40~-20 | 03,08 |11 12| 13 1.6 2.0 30 | 31 | 40 Ago(A70)/As ‘ 405/365
-20~0 04 | 08 |12 13 13 1.7 2.0 31 | 31 | 42 Coloration of Internal
0~20 0409 | 13| 13| 14 1.7 2.2 32 | 32 | 43 Transmittance
20~ 40 04 |10 | 14 | 14 | 15 1.8 2.3 33 | 33 | 45 ATgo/ATs ‘ 387/363
40~ 60 06 | 11 | 15| 15| 16 2.0 2.4 35 | 36 | 48
60 ~ 80 06 | 1.2 |16 | 16 | 1.7 2.1 2.5 38 | 38 | 5.2 Constants of dn/dt
80~ 100 06 | 13 | 17| 18 | 18 2.3 2.6 40 | 41 | 53 Dy D, D,
100~120 | 0.7 | 14 | 18 | 19 | 19 2.5 2.7 41 | 42 | 55 || -2.91E-06 | 1.29E-08 | -2.24E-11
120~140 | 08 | 15 | 19| 19 | 20 2.6 2.9 42 | 43 | 56 Eq E, Mk
140~160 | 09 | 15 |20 | 20 | 21 2.7 3.0 43 | 44 | 5.8 8.96E-07 | 6.62E-10 | 2.79E-01
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H-7F12 762266 Ny - 1.76182 Vg - 26.61 NgE—Nc - 0.028631
n. = 1.76857 Ve = 26.39 Ng—ng-= 0.029118
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.70927 Pac 0.2875 RC (S) 1 2400 0.935 0.874
Ny970 1970.09 1.71556 Ped 0.2358 RA (S) 1 2200 0.956 0.914
Nis530 1529.58 1.72304 Por 0.6123 Dw 1 2000 0.979 0.958
Ny129 1128.64 1.73106 Plac 0.2387 Da 1 1800 0.986 0.972
N1os4 1064.00 1.73276 P'ed 0.2318 Ron (S) 1 1600 0.995 0.990
N 1013.98 1.73422 P'yr 0.5412 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.74028 CR 1200 0.998 0.996
Na- 768.19 1.74478 1060 0.998 0.996
Ny 706.52 1.74912 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.75359 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.75487 AP, 0.0012 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.75608 AP, ¢ 0.0129 °C a 850 0.998 0.996
Np 589.29 1.76157 APq, 0.0075 -50/-40 77 800 0.998 0.996
Ng 587.56 1.76182 AP 0.0006 -40/-30 78 750 0.998 0.996
Ne 546.07 1.76857 -30/-20 78 700 0.998 0.996
Ne 486.13 1.78222 Thermal Properties -20/-10 79 650 0.998 0.996
Ng- 479.99 1.78399 Tg (°C) 614 -10/0 80 600 0.998 0.996
Ng 435.84 1.79975 Ts (°C) 655 0/10 82 550 0.998 0.996
Ny, 404.66 1.81558 T (°C) | 544 10/20 83 500 0.995 0.990
n; 365.01 1.84562 T2 (°C) 590 20/30 83 480 0.991 0.982
OLsorgoc (107/K) | 83 30/40 85 460 0.987 0.974
Oz00300°c (107/K)| 103 40/50 86 440 0.983 0.966
A (W/(mK)) | 1.10 50/60 87 420 0.969 0.939
Constants of Dispersion Formula 60/70 88 400 0.923 0.849
Ag 2.98048977E+00 70/80 89 390 0.849 0.718
A -1.22396125E-02 Mechanical Properties 80/90 90 380 0.711 0.508
A, 3.91094110E-02 HK (10'Pa) | 545 90/100 92 370 0.355 0.129
Az 1.60680583E-03 Fa 158 100/110 93 360
A, 1.39107243E-06 E (GPa) 92.3 110/120 93 350
As 1.34851004E-05 G (GPa) 36.0 120/130 95 340
i 0.283 130/140 98 330
Density Solarization op (MPa) 77 140/150 99 320
p (g/em®) ‘ 3.16 AL (%) | -03 || B(10™/Pa) | 2.85 150/160 | 102 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 03]09 |13 13 14 17 2.1 32 | 32 | 45 Coloration Code
40~-20 | 03 09 |14 |14 | 15 1.7 2.2 33 | 33 | 47 Ago(A70)/As ‘ 415/365
-20~0 0310 |14 | 14 | 15 1.9 2.2 35 | 35 | 49 Coloration of Internal
0~20 03|10 | 15| 15| 16 1.9 2.4 38 | 38 | 52 Transmittance
20~ 40 0310 | 15| 15| 16 1.9 2.5 38 | 38 | 55 ATgo/ATs ‘ 391/365
40~ 60 04 |11 |16 | 16 | 16 2.2 2.6 41 | 41 | 58
60 ~ 80 04 |13 |18 | 18 | 138 2.3 2.8 43 | 43 | 6.1 Constants of dn/dt
80~ 100 04|13 | 19| 19 | 19 2.4 3.0 45 | 45 | 6.3 Dy D, D,
100~120 | 06 | 1.4 | 20 | 20 | 20 2.6 3.2 48 | 48 | 6.5 || -2.98E-06 | 1.11E-08 | -1.51E-11
120~140 | 0.8 | 16 | 22 | 22 | 23 2.8 34 50 | 50 | 6.7 Eq E, ATk
140~160 | 1.0 | 1.8 | 23 | 24 | 25 3.1 3.6 53 | 53| 70 9.37E-07 | 9.52E-10 | 2.89E-01
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H-ZE12GT 762266 Ny - 1.76182 Vg - 26.61 Ng—n¢ - 0.028631
n. = 1.76857 Ve = 26.39 Ng—ng-= 0.029118
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
No3os 2325.42 1.70927 Pac 0.2875 RC (S) 1 2400 0.962 0.926
Ny970 1970.09 1.71556 Ped 0.2358 RA (S) 1 2200 0.980 0.960
Nis530 1529.58 1.72304 Por 0.6123 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.73106 Plac 0.2387 Da 1 1800 0.999 0.998
N1os4 1064.00 1.73276 P'ed 0.2318 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.73422 P'ye- 0.5412 RP (S) 1 1400 0.999 0.998
ng 852.11 1.74028 CR 1200 0.999 0.998
Na- 768.19 1.74478 1060 0.999 0.998
Ny 706.52 1.74912 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.75359 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.75487 AP, 0.0012 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.75608 AP, ¢ 0.0129 °C a 850 0.999 0.998
Np 589.29 1.76157 APq, 0.0075 -50/-40 77 800 0.999 0.998
Ng 587.56 1.76182 AP 0.0006 -40/-30 78 750 0.999 0.998
Ne 546.07 1.76857 -30/-20 78 700 0.999 0.998
Ne 486.13 1.78222 Thermal Properties -20/-10 79 650 0.998 0.996
Ng- 479.99 1.78399 Tg (°C) 614 -10/0 80 600 0.998 0.996
Ng 435.84 1.79975 Ts (°C) 665 0/10 82 550 0.997 0.994
Ny, 404.66 1.81558 T (°C) | 544 10/20 83 500 0.993 0.987
n; 365.01 1.84562 T2 (°C) 590 20/30 83 480 0.991 0.983
OLsgigoec (107/K) | 83 30/40 85 460 0.988 0.977
Oz00300°c (107/K)| 103 40/50 86 440 0.984 0.969
A (W/(mK)) | 1.10 50/60 87 420 0.975 0.951
Constants of Dispersion Formula 60/70 88 400 0.946 0.895
A 2.98048977E+00 70/80 89 390 0.901 0.812
A -1.22396125E-02 Mechanical Properties 80/90 90 380 0.767 0.588
A, 3.91094110E-02 HK (10'Pa) | 545 90/100 92 370 0.458 0.210
Az 1.60680583E-03 Fa 158 100/110 93 360 0.105 0.011
A, 1.39107243E-06 E (GPa) 92.3 110/120 93 350
As 1.34851004E-05 G (GPa) 36.0 120/130 95 340
i 0.283 130/140 98 330
Density Solarization op (MPa) 77 140/150 99 320
p (g/cm®) ‘ 3.16 AL (%) | -03 || B(10™/Pa) | 2.85 150/160 | 102 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 03]09 |13 13 14 17 2.1 32 | 32 | 45 Coloration Code
40~-20 | 03109 | 14| 14| 15 1.7 2.2 33 | 33 | 47 Ago(A70)/As ‘ 410/365
-20~0 0310 |14 | 14 | 15 1.9 2.2 35 | 35 | 49 Coloration of Internal
0~20 03|10 | 15| 15| 16 1.9 2.4 38 | 38 | 52 Transmittance
20~ 40 0310 | 15| 15| 16 1.9 2.5 38 | 38 | 55 ATgo/ATs ‘ 389/362
40~ 60 04 | 11 |16 | 16 | 16 2.2 2.6 41 | 41 | 58
60~ 80 04 |13 |18 | 18 | 138 2.3 2.8 43 | 43 | 6.1 Constants of dn/dt
80~ 100 04 |13 19|19 | 19 2.4 3.0 45 | 45 | 6.3 Dy D, D,
100~120 | 06 | 14 | 20 | 20 | 20 2.6 3.2 48 | 48 | 6.5 || -2.98E-06 | 1.11E-08 | -1.51E-11
120~140 | 08 | 16 | 22 | 22 | 23 2.8 34 50 | 50 | 6.7 Eq E; ATk
140~160 | 1.0 | 1.8 | 23 | 24 | 25 3.1 3.6 53 | 53| 70 9.37E-07 | 9.52E-10 | 2.89E-01
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H-ZF13 785057 Ny - 1.78472 Vg - 25.72 Ng—n¢ - 0.030510
ne=1.79191 Ve = 25.51 Ng—nc-= 0.031042
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.73037 Pac 0.2868 RC (S) 1 2400 0.950 0.900
N1970 1970.09 1.73662 Ped 0.2357 RA (S) 1 2200 0.976 0.950
Nis530 1529.58 1.74411 Por 0.6142 Dw 1 2000 0.987 0.972
N1129 1128.64 1.75231 Plac 0.2381 Da 1 1800 0.993 0.984
N1os4 1064.00 1.75406 P'ed 0.2316 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.75557 P'yr 0.5428 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.76192 CR 1 1200 0.998 0.996
Na- 768.19 1.76666 1060 0.998 0.996
Ny 706.52 1.77124 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.77597 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.77733 AP, 0.0015 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.77861 AP, ¢ 0.0133 °C a 850 0.998 0.996
Np 589.29 1.78446 AP, 0.0039 -50/-40 80 800 0.998 0.996
Ng 587.56 1.78472 AP -0.0016 -40/-30 81 750 0.998 0.996
Ne 546.07 1.79191 -30/-20 82 700 0.998 0.996
Ng 486.13 1.80648 Thermal Properties -20/-10 82 650 0.998 0.996
Ng- 479.99 1.80837 Tg (°C) 601 -10/0 84 600 0.998 0.996
Ng 435.84 1.82522 Ts (°C) 638 0/10 87 550 0.996 0.992
Ny, 404.66 1.84210 T (°C) | 535 10/20 88 500 0.994 0.988
n; 365.01 1.87399 Ti" (°C) 573 20/30 88 480 0.990 0.980
OLsorgoc (107/K) | 87 30/40 89 460 0.984 0.968
Ogpois00c (107/K) | 111 40/50 91 440 0.976 0.953
A (W/(m K)) | 0.98 50/60 93 420 0.962 0.925
Constants of Dispersion Formula 60/70 93 400 0.907 0.819
Ag 3.05227481E+00 70/80 95 390 0.812 0.658
A -1.21808741E-02 Mechanical Properties 80/90 96 380 0.640 0.407
A, 4.16791281E-02 HK (10'Pa) | 528 90/100 98 370 0.308 0.095
Az 1.79932930E-03 Fa 181 100/110 98 360
A, 1.91659600E-05 E (GPa) 91.5 110/120 99 350
As 1.22563456E-05 G (GPa) 35.7 120/130 | 102 340
i 0.281 130/140 | 103 330
Density Solarization op (MPa) 70 140/150 | 104 320
p (g/em®) ‘ 3.22 AL (%) | -0.9 || B (10™/Pa) | 2.73 150/160 | 107 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | -08|-01 |04 04 0.5 0.8 1.3 24 | 25 | 37 Coloration Code
-40~-20 |07 00 | 04| 04 | 06 0.8 1.3 25 | 26 | 39 Ago(A70)/As ‘ 425/365
-20~0 -0.71 00 [ 05| 05| 06 1.0 1.4 27 | 28 | 43 Coloration of Internal
0~20 -06| 01 (06| 06 | 07 1.1 1.6 30 | 3.1 | 48 Transmittance
20~40 06| 02 |07 07 | 08 1.2 1.9 32 | 32 | 51 ATgo/ATs ‘ 393/365
40 ~ 60 -05| 03 | 08|08 | 09 1.3 2.0 34 | 34 | 53
60 ~ 80 05,04 | 0909 | 10 15 2.2 36 | 3.7 | 57 Constants of dn/dt
80~100 |-03| 05 |10 | 10| 11 1.7 2.3 39 | 40 | 6.0 Dy D, D,
100~120 | -0.2 | 06 | 11 | 12 | 12 2.0 2.4 42 | 43 | 6.3 || -4.52E-06 | 1.15E-08 | -2.19E-11
120~140 | 00 | 0.7 | 1.2 | 1.3 | 13 2.1 2.7 44 | 45 | 65 Eq E, ATk
140~160 | 0.0 | 08 |13 | 14 | 15 2.2 2.9 46 | 47 | 6.7 9.64E-07 | 1.10E-09 | 2.96E-01
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H-ZF13GT 785057 Ny - 1.78472 Vg - 25.72 Ng—n¢ - 0.030510
ne=1.79191 Ve = 25.51 Ng—nc-= 0.031042
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.73037 Pac 0.2868 RC (S) 1 2400 0.950 0.900
N1970 1970.09 1.73662 Ped 0.2357 RA (S) 1 2200 0.976 0.950
Nis530 1529.58 1.74411 Por 0.6142 Dw 1 2000 0.987 0.972
N1129 1128.64 1.75231 Plac 0.2381 Da 1 1800 0.993 0.984
N1os4 1064.00 1.75406 P'ed 0.2316 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.75557 P'yr 0.5428 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.76192 CR 1 1200 0.998 0.996
Na- 768.19 1.76666 1060 0.998 0.996
Ny 706.52 1.77124 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.77597 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.77733 AP, 0.0015 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.77861 AP, ¢ 0.0133 °C o 850 0.998 0.996
Np 589.29 1.78446 AP, 0.0039 -50/-40 80 800 0.998 0.996
Ng 587.56 1.78472 AP -0.0016 -40/-30 81 750 0.998 0.996
Ne 546.07 1.79191 -30/-20 82 700 0.998 0.996
= 486.13 1.80648 Thermal Properties -20/-10 82 650 0.998 0.996
Ng- 479.99 1.80837 Tg (°C) 601 -10/0 84 600 0.998 0.996
Ng 435.84 1.82522 Ts (°C) 638 0/10 87 550 0.998 0.996
Ny, 404.66 1.84210 T (°C) | 535 10/20 88 500 0.998 0.996
n; 365.01 1.87399 Ti" (°C) 573 20/30 88 480 0.996 0.992
OLsorgoc (107/K) | 87 30/40 89 460 0.993 0.985
Ogpois00c (107/K) | 111 40/50 91 440 0.986 0.975
A (W/(m K)) | 0.98 50/60 93 420 0.970 0.950
Constants of Dispersion Formula 60/70 93 400 0.938 0.889
Ag 3.05227481E+00 70/80 95 390 0.891 0.801
A -1.21808741E-02 Mechanical Properties 80/90 96 380 0.760 0.590
A, 4.16791281E-02 HK (10'Pa) | 528 90/100 98 370 0.458 0.210
Az 1.79932930E-03 Fa 181 100/110 98 360 0.068 0.005
A, 1.91659600E-05 E (GPa) 91.5 110/120 99 350
As 1.22563456E-05 G (GPa) 35.7 120/130 | 102 340
i 0.281 130/140 | 103 330
Density Solarization op (MPa) 70 140/150 | 104 320
p (g/em®) ‘ 3.22 AL (%) | -0.9 || B (10™/Pa) | 2.73 150/160 | 107 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
60~-40 | -08|-01 |04 04 0.5 0.8 1.3 24 | 25 | 37 Coloration Code
-40~-20 |07 00 | 04| 04 | 06 0.8 1.3 25 | 26 | 39 Ago(A70)/As ‘ 420/365
-20~0 -0.71 00 [ 05| 05| 06 1.0 1.4 27 | 28 | 43 Coloration of Internal
0~20 -06| 01 (06| 06 | 07 1.1 1.6 30 | 3.1 | 48 Transmittance
20~40 06| 02 |07 07 | 08 1.2 1.9 32 | 32 | 51 ATgo/ATs ‘ 391/365
40 ~ 60 -05| 03 | 08|08 | 09 1.3 2.0 34 | 34 | 53
60 ~ 80 05,04 | 0909 | 10 15 2.2 36 | 3.7 | 57 Constants of dn/dt
80~100 |-03| 05 |10 | 10| 11 1.7 2.3 39 | 40 | 6.0 Dy D, D,
100~120 | -0.2 | 06 | 11 | 12 | 12 2.0 2.4 42 | 43 | 6.3 || -4.52E-06 | 1.15E-08 | -2.19E-11
120~140 | 00 | 0.7 | 1.2 | 1.3 | 13 2.1 2.7 44 | 45 | 65 Eq E, ATk
140~160 | 0.0 | 08 |13 | 14 | 15 2.2 2.9 46 | 47 | 6.7 9.64E-07 | 1.10E-09 | 2.96E-01
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H.ZF16 664274 || Mo 1:66382 vy =27.35 np — ng = 0.024274
n, = 1.66953 v, =27.09 np—ne = 0.024713
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) 5mm 110mm
Ny3os 2325.42 Pic 0.2856 RC (S) 1 2400 0.928 0.861
1970 1970.09 P.q 0.2353 RA (S) 1 2200 0.944 0.892
n;530 1529.58 P.r 0.6240 Dy 3 2000 0.967 0.935
n}129 1128.64 1.63798 | S 0.2370 D, 2 1800 0.985 0.970
N}064 1064.00 1.63943 P4 0.2311 Ry (S) 1 1600 0.995 0.991
n, 1013.98 1.64066 P' r 0.5516 RP (S) 2 1400 0.997 0.994
ng 852.11 1.64575 CR 1 1200 0.998 0.997
Ny 768.19 1.64951 1060 0.999 0.998
n, 706.52 1.65313 Deviation of Relative Expansion 1000 0.999 0.998
ne 656.27 1.65688 Partial Dispersions Coefficient 950 0.999 0.998
ne 643.85 1.65796 APp. 0.0040 0. (x107/K) 900 0.999 0.998
Ne.Ne 632.80 1.65897 AP, g 0.0258 °C a 850 0.999 0.998
np 589.29 1.66361 AP, -0.0044 -50/-40 120 800 0.999 0.998
ny 587.56 1.66382 APq -0.0074 -40/-30 122 750 0.999 0.998
n, 546.07 1.66953 -30/-20 122 700 0.998 0.997
ng 486.13 1.68116 Thermal Properties -20/-10 124 650 0.998 0.997
ng- 479.99 1.68267 Tg (°C) 501 -10/0 125 600 0.997 0.994
n, 435.84 1.69630 Ts (°C) 540 0/10 129 550 0.993 0.987
n, 404.66 1.71027 T (°C) | 464 10/20 129 500 0.986 0.972
n; 365.01 1.73801 Ty (°C) | 495 20/30 130 480 0.982 0.965
OLsog0,c (107/K) | 129 30/40 133 460 0.978 0.956
o000 (107/K) | 158 40/50 134 440 0.971 0.942
A (W/(m'K)) | 0.80 50/60 134 420 0.951 0.905
Constants of Dispersion Formula 60/70 137 400 0.894 0.800
A 2.67714843E+00 70/80 138 390 0.787 0.620
A -1.25476109E-02 Mechanical Properties 80/90 140 380 0.475 0.226
A, 2.53428256E-02 HK (10"Pa) | 336 90/100 142 370 0.167 0.028
A, 3.34008152E-03 F, 136 100/110 | 143 360
A, -3.50698887E-04 E (GPa) 110/120 | 146 350
Ag 3.62744120E-05 G (GPa) 120/130 | 149 340
i 130/140 | 150 330
Density Solarization oy, (MPa) 140/150 148 320
p(g/em®) | 2.88] Ar(%) | B (10"*/Pa) | 2.30 150/160 | 152 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x10°/°C) 280
°C) t s C | C' |HeNe| d e F F' g
-60~-40 | -64|-61 |-54|-53| -53 |-50 | 46 | -39 | 38| -3.0 Coloration Code
-40~-20 | -63|-60 |-53|-52| -52 | 48 | 45 | -3.7 |37 -29 Ago(My0)/As ‘ 425/375
-20~0 -6.1 |-58 | -51]-50| 49 | -46 | 43 | 35 | -34 ]| -27 Coloration of Internal
0~20 59|56 |49 | -48 | 47 | 44 | 40 | 33 |32 -24 Transmittance
20~40 5.7 )-54 | 46|45 45 | 42 | 38 | 30 |-29 ] -21 ATgo/ATs ‘ 400/372
40~ 60 54|51 |44 43| 42 -39 | 35 | 28 |27 -1.8
60 ~ 80 -52|-49 |41 40, 40 |-36 | 32 | 25| -24 ]| -15 Constants of dn/dt
80~100 |-50|-47 |-39-38| -37 |-34 | 30 | -22 | -21 | -13 D, D, D,
100~120 | 48 | 44 |-36 -36| -35 |-31 | -27 | 20 | -1.9 | -1.0 || -1.58E-05 | 2.11E-08 | -2.52E-11
120~140 | 46  -42 |-34 ) -34| 33 |-29 | 25 | -1.7 | -1.6 | -0.8 E, E, Ak
140~160 |-44 | 41 |-32  -32 | -31 |-27 | -23 | -15]-14| -0.6 1.68E-06 | 2.78E-10 | 1.13E-10
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H-ZE50 741278 Ny - 1.74077 Vy - 27.76 Ng—nc¢ - 0.026685
n.= 1.74707 Ve = 27.54 Ng—ng-= 0.027125
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.69064 Pac 0.2886 RC (S) 1 2400 0.954 0.908
Ny970 1970.09 1.69692 Ped 0.2361 RA (S) 1 2200 0.968 0.941
Nis530 1529.58 1.70426 Por 0.6078 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.71195 Plac 0.2396 Da 1 1800 0.993 0.986
N1os4 1064.00 1.71354 P'ed 0.2323 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.71491 P'yr 0.5379 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.72060 CR 1200 0.998 0.996
Na- 768.19 1.72483 1060 0.998 0.996
Ny 706.52 1.72888 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.73307 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.73427 AP, 0.0007 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.73540 AP, ¢ 0.0103 °C a 850 0.998 0.996
Np 589.29 1.74054 AP, 0.0059 -50/-40 72 800 0.998 0.996
Ng 587.56 1.74077 AP 0.0003 -40/-30 75 750 0.998 0.996
Ne 546.07 1.74707 -30/-20 77 700 0.998 0.996
= 486.13 1.75976 Thermal Properties -20/-10 78 650 0.998 0.996
Ng- 479.99 1.76139 Tg (°C) 616 -10/0 80 600 0.998 0.996
Ng 435.84 1.77598 Ts (°C) 650 0/10 81 550 0.998 0.996
Ny, 404.66 1.79059 T (°C) | 540 10/20 82 500 0.996 0.990
n; 365.01 1.81850 T2 (°C) 591 20/30 83 480 0.993 0.984
OLsgigoec (107/K) | 81 30/40 84 460 0.990 0.979
Oz00300°c (107/K)| 101 40/50 85 440 0.986 0.972
A (W/(mK)) | 1.16 50/60 85 420 0.980 0.955
Constants of Dispersion Formula 60/70 86 400 0.940 0.884
A 2.91816811E+00 70/80 87 390 0.885 0.785
A -1.22621813E-02 Mechanical Properties 80/90 87 380 0.745 0.554
A, 3.41878382E-02 HK (10'Pa) | 555 90/100 88 370 0.431 0.185
A 2.36117574E-03 Fa 143 100/110 89 360
A, -1.68240994E-04 E (GPa) 90.4 110/120 90 350
As 2.26673138E-05 G (GPa) 36.2 120/130 91 340
i 0.248 130/140 93 330
Density Solarization op (MPa) 58 140/150 94 320
p (g/cm®) ‘ 3.05 AN (%) ‘ 0.4 B (10™/Pa) | 2.62 150/160 95 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 08 | 14 |18 | 18 18 2.1 2.6 36 | 36 | 47 Coloration Code
-40~-20 | 08|14 | 18| 18 | 19 2.1 2.7 3.7 | 37 | 50 Ago(A70)/As ‘ 410/365
-20~0 09 | 15 |19 19 19 2.3 2.7 38 | 38 | 5.2 Coloration of Internal
0~20 09 |15 19|19 | 19 2.4 2.8 40 | 40 | 54 Transmittance
20~ 40 08 |16 |19 | 20 | 21 2.6 3.1 43 | 43 | 5.8 ATgo/ATs ‘ 389/364
40~ 60 10|17 |20 21| 22 2.6 3.1 46 | 46 | 6.0
60~ 80 12 |19 | 23| 23 | 24 2.9 3.2 48 | 48 | 6.3 Constants of dn/dt
80~ 100 14 |20 | 24 25| 27 3.0 34 49 | 49 | 6.6 Dy D, D,
100~120 | 1.4 | 21 | 266 | 2.7 | 27 3.1 3.6 51 | 51 | 6.8 ||-1.87E-06 | 1.30E-08 | -1.69E-11
120~140 | 15 | 22 | 29| 30 | 31 35 3.8 54 | 54 | 71 Eq E, ATk
140~160 | 1.7 | 24 |30 | 3.0 | 31 3.6 4.0 56 | 56 | 7.3 8.65E-07 | 7.76E-10 | 2.93E-01
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H-ZE50GT 741278 Ny - 1.74077 Vy - 27.76 Ng—nc¢ - 0.026685
n.= 1.74707 Ve = 27.54 Ng—ng-= 0.027125
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.69064 Pac 0.2886 RC (S) 1 2400 0.956 0.910
Ny970 1970.09 1.69692 Ped 0.2361 RA (S) 1 2200 0.969 0.944
Nis530 1529.58 1.70426 Por 0.6078 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.71195 Plac 0.2396 Da 1 1800 0.993 0.986
N1os4 1064.00 1.71354 P'ed 0.2323 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.71491 P'yr 0.5379 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.72060 CR 1200 0.998 0.996
Na- 768.19 1.72483 1060 0.998 0.996
Ny 706.52 1.72888 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.73307 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.73427 AP, 0.0007 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.73540 AP, ¢ 0.0103 °C a 850 0.998 0.996
Np 589.29 1.74054 AP, 0.0059 -50/-40 72 800 0.998 0.996
Ng 587.56 1.74077 AP 0.0003 -40/-30 75 750 0.998 0.996
Ne 546.07 1.74707 -30/-20 77 700 0.998 0.996
= 486.13 1.75976 Thermal Properties -20/-10 78 650 0.998 0.996
Ng- 479.99 1.76139 Tg (°C) 616 -10/0 80 600 0.998 0.996
Ng 435.84 1.77598 Ts (°C) 650 0/10 81 550 0.998 0.996
Ny, 404.66 1.79059 T (°C) | 540 10/20 82 500 0.996 0.994
n; 365.01 1.81850 T2 (°C) 591 20/30 83 480 0.993 0.991
OLsorgoc (107/K) | 81 30/40 84 460 0.990 0.988
Oz00300°c (107/K)| 101 40/50 85 440 0.987 0.981
A (W/(mK)) | 1.16 50/60 85 420 0.982 0.965
Constants of Dispersion Formula 60/70 86 400 0.955 0.914
Ag 2.91816811E+00 70/80 87 390 0.914 0.834
A -1.22621813E-02 Mechanical Properties 80/90 87 380 0.790 0.623
A, 3.41878382E-02 HK (10'Pa) | 555 90/100 88 370 0.467 0.219
Az 2.36117574E-03 Fa 143 100/110 89 360
A, -1.68240994E-04 E (GPa) 90.4 110/120 90 350
As 2.26673138E-05 G (GPa) 36.2 120/130 91 340
i 0.248 130/140 93 330
Density Solarization op (MPa) 58 140/150 94 320
p (g/em®) ‘ 3.05 AN (%) ‘ 0.4 B (10™/Pa) | 2.62 150/160 95 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 08 |14 |18 | 1.8 1.8 2.1 2.6 36 | 3.6 | 47 Coloration Code
-40~-20 | 08|14 | 18| 18 | 19 2.1 2.7 3.7 | 37 | 50 Ago(A70)/As ‘ 410/365
-20~0 09 | 15 |19 19 19 2.3 2.7 38 | 38 | 5.2 Coloration of Internal
0~20 09 |15 | 19| 19 | 19 2.4 2.8 40 | 40 | 54 Transmittance
20~ 40 08 |16 |19 | 20 | 21 2.6 3.1 43 | 43 | 5.8 ATgo/ATs ‘ 389/364
40~ 60 10| 17 20| 21| 22 2.6 3.1 46 | 46 | 6.0
60 ~ 80 12 |19 | 23| 23 | 24 2.9 3.2 48 | 48 | 6.3 Constants of dn/dt
80~ 100 14 | 20 | 24 | 25 | 27 3.0 34 49 | 49 | 6.6 Dy D, D,
100~120 | 1.4 | 21 | 26 | 2.7 | 27 3.1 3.6 51 | 51 | 6.8 ||-1.87E-06 | 1.30E-08 | -1.69E-11
120~140 | 15 | 22 | 29| 3.0 | 31 35 3.8 54 | 54 | 71 Eq E, ATk
140~160 | 1.7 | 24 |30 | 3.0 | 31 3.6 4.0 56 | 56 | 7.3 8.65E-07 | 7.76E-10 | 2.93E-01
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H-ZE52N 847938 Ny - 1.84666 Vg - 23.78 Ng—Nc - 0.035608
n. = 1.85504 Ve = 23.59 Ng—ng-= 0.036247
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.78524 Pac 0.2856 RC (S) 1 2400 0.962 0.925
Ny970 1970.09 1.79201 Ped 0.2353 RA (S) 1 2200 0.980 0.961
Nis530 1529.58 1.80020 Por 0.6195 Dw 1 2000 0.992 0.985
Ny129 1128.64 1.80936 Plac 0.2370 Da 1 1800 0.997 0.994
N1os4 1064.00 1.81133 P'ed 0.2312 Ron (S) 1 1600 0.999 0.999
N 1013.98 1.81304 P'yr 0.5476 RP (S) 1 1400 0.999 0.999
Ns 852.11 1.82028 CR 1 1200 0.999 0.999
Na- 768.19 1.82573 1060 0.999 0.999
Ny 706.52 1.83101 Deviation of Relative Expansion 1000 0.999 0.999
Nc 656.27 1.83649 Partial Dispersions Coefficient 950 0.999 0.999
Nec- 643.85 1.83807 AP, 0.0020 a (x107/K) 900 0.999 0.999
NHe-Ne 632.80 1.83956 AP, ¢ 0.0154 °C a 850 0.999 0.999
Np 589.29 1.84635 APq, 0.0032 -50/-40 75 800 0.999 0.999
Ng 587.56 1.84666 AP -0.0022 -40/-30 78 750 0.999 0.999
Ne 546.07 1.85504 -30/-20 79 700 0.999 0.999
Ne 486.13 1.87210 Thermal Properties -20/-10 81 650 0.999 0.999
Ng- 479.99 1.87431 Tg (°C) 632 -10/0 82 600 0.999 0.999
Ng 435.84 1.89416 Ts (°C) 662 0/10 83 550 0.997 0.995
Ny, 404.66 1.91418 T (°C) | 582 10/20 84 500 0.993 0.986
n; 365.01 1.95237 T2 (°C) 608 20/30 85 480 0.990 0.980
OLsgigoec (107/K) | 83 30/40 85 460 0.985 0.971
Oz00300°c (107/K)| 101 40/50 86 440 0.977 0.954
A (W/(mK)) | 1.04 50/60 86 420 0.958 0.918
Constants of Dispersion Formula 60/70 87 400 0.911 0.830
A 3.25093122E+00 70/80 87 390 0.843 0.710
A -1.35032313E-02 Mechanical Properties 80/90 88 380 0.671 0.450
A, 4.90304607E-02 HK (10’Pa) | 531 90/100 89 370 0.332 0.110
A 2.49344608E-03 Fa 176 100/110 90 360
A, -1.81762799E-05 E (GPa) 96.1 110/120 92 350
As 1.94686410E-05 G (GPa) 38.1 120/130 93 340
i 0.262 130/140 94 330
Density Solarization op (MPa) 56 140/150 96 320
p (g/cm®) ‘ 3.54 AL (%) | -12 || B (10™/Pa) | 2.54 150/160 97 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 |-10/|-09 | 00| 05| 05 0.7 1.0 16 | 1.7 | 3.0 Coloration Code
40~-20 | -09|-09 | 00| 05| 06 0.8 1.1 19 | 20 | 3.6 Ago(A70)/As ‘ (404)/368
-20~0 -07|-08 | 01| 05| 06 0.9 1.3 24 | 25 | 4.0 Coloration of Internal
0~20 -0.7|-07 | 02 06 | 07 0.9 1.4 27 | 31 | 44 Transmittance
20~ 40 -07|-06 | 04 07 | 07 1.0 1.6 31 | 37 | 48 ATgo/ATs ‘ 398/368
40~ 60 -0.7|-06 | 04 07 | 07 1.0 1.9 35 | 40 | 53
60 ~ 80 -0.7 | -06 | 04 | 0.7 0.8 1.2 2.1 38 | 43 | 57 Constants of dn/dt
80~100 | -06|-06 | 05| 07 | 038 1.3 2.1 41 | 46 | 6.1 Dy D, D,
100~120 | -06 | -05 | 05 | 0.8 | 0.9 1.3 2.2 44 | 48 | 6.5 || -5.25E-06 | 7.18E-09 | -2.89E-11
120~140 | -06 | -04 | 0.7 | 0.8 1.0 15 2.3 47 | 50 | 6.9 Eq E, Mk
140~160 |-0.7 | -04 | 0.8 | 0.9 1.1 1.9 2.5 51 | 54 | 7.2 1.16E-06 | 2.39E-09 | 2.61E-01
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H-ZE52NGT 847938 Ny - 1.84666 Vg - 23.78 Ng—Nc - 0.035608
n. = 1.85504 Ve = 23.59 Ng—ng-= 0.036247
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.78524 Pac 0.2856 RC (S) 1 2400 0.893 0.928
Ny970 1970.09 1.79201 Ped 0.2353 RA (S) 1 2200 0.954 0.953
Nis530 1529.58 1.80020 Por 0.6195 Dw 1 2000 0.994 0.977
Ny129 1128.64 1.80936 Plac 0.2370 Da 1 1800 0.999 0.985
N1os4 1064.00 1.81133 P'ed 0.2312 Ron (S) 1 1600 0.999 0.994
N 1013.98 1.81304 P'yr 0.5476 RP (S) 1 1400 0.999 0.995
Ns 852.11 1.82028 CR 1200 0.999 0.996
Na- 768.19 1.82573 1060 0.999 0.998
Ny 706.52 1.83101 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.83649 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.83807 AP, 0.0020 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.83956 AP, ¢ 0.0154 °C a 850 0.999 0.998
Np 589.29 1.84635 APq, 0.0032 -50/-40 75 800 0.999 0.998
Ng 587.56 1.84666 AP -0.0022 -40/-30 78 750 0.999 0.998
Ne 546.07 1.85504 -30/-20 79 700 0.998 0.997
Ne 486.13 1.87210 Thermal Properties -20/-10 81 650 0.998 0.996
Ng- 479.99 1.87431 Tg (°C) 632 -10/0 82 600 0.997 0.994
Ng 435.84 1.89416 Ts (°C) 662 0/10 83 550 0.996 0.992
Ny, 404.66 1.91418 T (°C) | 582 10/20 84 500 0.991 0.983
n; 365.01 1.95237 T2 (°C) 608 20/30 85 480 0.988 0.977
OLsgigoec (107/K) | 83 30/40 85 460 0.985 0.970
Oz00300°c (107/K)| 101 40/50 86 440 0.978 0.957
A (W/(mK)) | 1.04 50/60 86 420 0.964 0.930
Constants of Dispersion Formula 60/70 87 400 0.925 0.855
A 3.25093122E+00 70/80 87 390 0.863 0.745
A -1.35032313E-02 Mechanical Properties 80/90 88 380 0.695 0.483
A, 4.90304607E-02 HK (10’Pa) | 531 90/100 89 370 0.346 0.120
A 2.49344608E-03 Fa 176 100/110 90 360
A, -1.81762799E-05 E (GPa) 96.1 110/120 92 350
As 1.94686410E-05 G (GPa) 38.1 120/130 93 340
i 0.262 130/140 94 330
Density Solarization op (MPa) 56 140/150 96 320
p (g/cm®) ‘ 3.54 AL (%) | -11 || B (10™/Pa) | 2.54 150/160 97 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 |-10/|-09 | 00| 05| 05 0.7 1.0 16 | 1.7 | 3.0 Coloration Code
40~-20 | -09|-09 | 00| 05| 06 0.8 1.1 19 | 20 | 3.6 Ago(A70)/As ‘ (399)/369
-20~0 -07|-08 | 01| 05| 06 0.9 1.3 24 | 25 | 4.0 Coloration of Internal
0~20 -0.7|-07 | 02 06 | 07 0.9 1.4 27 | 31 | 44 Transmittance
20~ 40 -07|-06 | 04 07 | 07 1.0 1.6 31 | 37 | 48 ATgo/ATs ‘ 395/368
40~ 60 -0.7|-06 | 04 07 | 07 1.0 1.9 35 | 40 | 53
60 ~ 80 -0.7 | -06 | 04 | 0.7 0.8 1.2 2.1 38 | 43 | 57 Constants of dn/dt
80~100 | -06|-06 | 05| 07 | 038 1.3 2.1 41 | 46 | 6.1 Dy D, D,
100~120 | -06 | -05 | 05 | 0.8 | 0.9 1.3 2.2 44 | 48 | 6.5 || -5.25E-06 | 7.18E-09 | -2.89E-11
120~140 | -06 | -04 | 0.7 | 0.8 1.0 15 2.3 47 | 50 | 6.9 Eq E, Mk
140~160 |-0.7 | -04 | 0.8 | 0.9 1.1 1.9 2.5 51 | 54 | 7.2 1.16E-06 | 2.39E-09 | 2.61E-01
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H-ZF52B 847938 Ny - 1.84666 Vg - 23.78 Ng—Nc - 0.035608
n. = 1.85504 Ve = 23.59 Ng—ng-= 0.036247
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2845 RC (S) 1 2400 0.957 0.915
Ny970 1970.09 Ped 0.2353 RA (S) 1 2200 0.978 0.957
Nis530 1529.58 Por 0.6277 Dw 1 2000 0.993 0.987
Ny129 1128.64 1.80930 Plac 0.2359 Da 1 1800 0.997 0.994
N1os4 1064.00 1.81131 P'ed 0.2312 Ron (S) 1 1600 0.998 0.997
N 1013.98 1.81304 P'yr 0.5554 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.82033 CR 1 1200 0.999 0.998
Na- 768.19 1.82578 1060 0.999 0.998
Ny 706.52 1.83105 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.83653 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.83811 AP, 0.0029 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.83959 AP, ¢ 0.0236 °C a 850 0.999 0.998
Np 589.29 1.84636 APq, 0.0043 -50/-40 67 800 0.998 0.997
Ng 587.56 1.84666 AP -0.0025 -40/-30 75 750 0.998 0.997
Ne 546.07 1.85504 -30/-20 84 700 0.998 0.996
Ng 486.13 1.87213 Thermal Properties -20/-10 85 650 0.997 0.994
Ng- 479.99 1.87435 Tg (°C) 551 -10/0 85 600 0.996 0.993
Ng 435.84 1.89448 Ts (°C) 591 0/10 86 550 0.993 0.987
Ny, 404.66 1.91508 T, (°C) | 507 10/20 86 500 0.985 0.971
n; 365.01 Ti" (°C) 540 20/30 86 480 0.979 0.958
OLsorgoc (107/K) | 83 30/40 87 460 0.968 0.937
Oz00300°¢ (107/K)| 99 40/50 87 440 0.952 0.906
A (W/(mK)) | 0.82 50/60 88 420 0.919 0.845
Constants of Dispersion Formula 60/70 89 400 0.839 0.704
Ag 3.25501075E+00 70/80 89 390 0.729 0.532
A -1.55546766E-02 Mechanical Properties 80/90 90 380 0.455 0.207
A, 4.62097153E-02 HK (10Pa) | 450 90/100 91 370 0.135 0.018
Az 3.54440350E-03 Fa 195 100/110 93 360
A, -2.41943734E-04 E (GPa) 96.7 110/120 95 350
As 4.01197414E-05 G (GPa) 37.9 120/130 98 340
i 0.276 130/140 99 330
Density Solarization op (MPa) 140/150 | 101 320
p (g/em®) ‘ 3.71 AL (%) | -05 || B(10™/Pa) | 2.53 150/160 | 103 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | -28 | -26 | -24 | -23 | 22 |-21 | -19 -1.7 | .15 | -1.0 Coloration Code
40~-20 | -27|-26 | -23|-23| -22 | -20 | -18 | -16 | -1.4 | -0.8 Ago(A70)/As ‘ (420)/375
-20~0 -27|-24 |-21|-20| -20 | -19 | -16 | -14 | -13 | -05 Coloration of Internal
0~20 -26|-23 |-19,-19| -19 | -17 | -15 | -12 | -12 | 04 Transmittance
20~ 40 -25|-22 |-18|-18| -1.7 | -15 | -14 | -11 | -08 | -0.1 ATgo/ATs ‘ 412/372
40~ 60 -23|-20 |16 -16| -15 | -13 | -1.2 | -09 | -06 | 0.2
60 ~ 80 -23|-19 |-16 | -16| -15 | -12 | -11 | -07 | -0.3 | 0.6 Constants of dn/dt
80~100 |-23|-17 |-13|-13| -12 |-10 | 09 | -05 | -01| 09 Dg D, D,
100~120 |21 -15 -11|-11, -10 | -08 | -0.7 | -04 | 01 | 1.1 ||-7.08E-06 | 1.39E-08 | -1.78E-11
120~140 | -20 |/ -11 -09|-08| 08 |-06 | -03 |-01]| 03] 14 Eq E, ATk
140~160 |-1.9 | -09 |-07 | -06 | 06 | -04 | -0.1 01 | 04 | 16 5.17E-07 | 6.08E-10 | 2.48E-01
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855248 ng = 1.85478 vy = 24.80 Ng—nc = 0.034469
H-ZF56 95 n. = 1.86290 Ve = 24.61 Ng—ng-= 0.035057
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.79256 Pac 0.2872 RC (S) 1 2400 0.971 0.943
Ny970 1970.09 1.79984 Ped 0.2356 RA (S) 1 2200 0.982 0.964
Nis530 1529.58 1.80851 Por 0.6119 Dw 1 2000 0.992 0.985
Ny129 1128.64 1.81792 Plac 0.2385 Da 1 1800 0.994 0.988
N1os4 1064.00 1.81992 P'ed 0.2316 Ron (S) 1 1600 0.997 0.995
N 1013.98 1.82165 P'yr 0.5411 RP (S) 1 1400 0.998 0.996
ng 852.11 1.82888 CR 2 1200 0.999 0.998
Na- 768.19 1.83428 1060 0.999 0.998
Ny 706.52 1.83948 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.84488 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.84642 AP, 0.0007 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.84787 AP, ¢ 0.0094 °C a 850 0.999 0.998
Np 589.29 1.85448 APq, 0.0137 -50/-40 64 800 0.999 0.998
Ng 587.56 1.85478 AP 0.0043 -40/-30 67 750 0.999 0.998
Ne 546.07 1.86290 -30/-20 73 700 0.999 0.997
Ng 486.13 1.87935 Thermal Properties -20/-10 73 650 0.998 0.996
Ng- 479.99 1.88147 Tg (°C) 585 -10/0 74 600 0.998 0.995
Ng 435.84 1.90044 Ts (°C) 623 0/10 74 550 0.996 0.992
Ny, 404.66 1.91945 T (C) | 530 10/20 77 500 0.991 0.982
n; 365.01 1.95583 T2 (°C) 563 20/30 80 480 0.988 0.975
OLsgigoec (107/K) | 76 30/40 80 460 0.983 0.967
Oz00300°c (L07/K) | 97 40/50 80 440 0.976 0.953
A (W/(mK)) | 1.23 50/60 83 420 0.961 0.924
Constants of Dispersion Formula 60/70 85 400 0.929 0.862
A 3.28426529E+00 70/80 85 390 0.897 0.804
A -1.47934043E-02 Mechanical Properties 80/90 86 380 0.835 0.697
A, 4.81498133E-02 HK (10'Pa) | 572 90/100 88 370 0.683 0.466
A 2.74086829E-03 Fa 201 100/110 88 360 0.361 0.131
A, -1.33744832E-04 E (GPa) 106.5 110/120 89 350
As 2.63779943E-05 G (GPa) 42.3 120/130 89 340
i 0.257 130/140 93 330
Density Solarization op (MPa) 106 140/150 93 320
p (g/cm®) ‘ 3.49 AN (%) | -1.7 || B (10™/Pa) | 3.06 150/160 95 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 0307 |13 | 14 15 17 2.1 2.6 28 | 4.7 Coloration Code
-40~-20 | 06|10 |16 | 16 | 138 2.1 2.6 31 | 32 | 53 Ago(A70)/As ‘ (395)/360
-20~0 08 |12 |18 | 1.8 1.9 2.3 2.9 33 | 34 | 57 Coloration of Internal
0~20 1013 |20 21| 22 2.6 3.1 35 | 37 | 6.0 Transmittance
20~ 40 11|15 | 23 | 24 | 25 2.9 34 38 | 40 | 65 ATgo/ATs ‘ 390/355
40~ 60 12 | 18 | 26 | 26 | 27 3.2 3.6 42 | 43 | 6.9
60~ 80 14 21 | 2829 | 31 35 4.0 46 | 47 | 7.3 Constants of dn/dt
80~ 100 15|24 30| 31| 33 3.7 4.3 49 | 51 | 76 Dy D, D,
100~120 | 1.7 | 26 | 3.2 | 3.3 | 35 3.9 4.6 52 | 53 | 80 ||-1.60E-06 | 1.75E-08 | -2.60E-11
120~140 | 1.8 | 27 | 35| 36 | 3.7 4.1 4.8 54 | 56 | 82 Eq E; ATk
140~160 | 19 | 28 |38 | 3.8 | 39 4.3 51 56 | 5.7 | 85 6.93E-07 | 5.83E-10 | 3.15E-01
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H-ZE62 923209 Ny - 1.92286 Vy - 20.88 Ng—n¢ - 0.044198
n. = 1.93323 ve = 20.71 Ng—ng-= 0.045071
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.84761 Pac 0.2824 RC (S) 1 2400 0.957 0.916
Ny970 1970.09 1.85605 Ped 0.2346 RA (S) 1 2200 0.978 0.956
Nis530 1529.58 1.86617 Por 0.6374 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.87734 Plac 0.2341 Da 1 1800 0.999 0.998
N1os4 1064.00 1.87974 P'ed 0.2301 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.88181 P'yr 0.5627 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.89061 CR 1200 0.999 0.998
Na- 768.19 1.89723 1060 0.999 0.998
Ny 706.52 1.90366 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.91038 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.91231 AP, 0.0042 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.91413 AP, ¢ 0.0284 °C a 850 0.999 0.998
Np 589.29 1.92248 APq, 0.0051 -50/-40 54 800 0.999 0.998
Ng 587.56 1.92286 AP -0.0032 -40/-30 56 750 0.999 0.998
Ne 546.07 1.93323 -30/-20 58 700 0.999 0.998
Ng 486.13 1.95457 Thermal Properties -20/-10 60 650 0.998 0.997
Ng- 479.99 1.95738 Tg (°C) 690 -10/0 61 600 0.997 0.995
Ng 435.84 1.98274 Ts (°C) 725 0/10 62 550 0.993 0.986
Ny, 404.66 2.00892 T (°C) | 625 10/20 62 500 0.983 0.965
n; 365.01 Ti" (°C) 664 20/30 63 480 0.976 0.952
OLsorgoc (107/K) | 61 30/40 63 460 0.966 0.934
Oygo300°c (107/K) | 74 40/50 64 440 0.950 0.902
A (W/(mK)) | 0.99 50/60 64 420 0.917 0.840
Constants of Dispersion Formula 60/70 65 400 0.791 0.625
Ag 3.49733468E+00 70/80 65 390 0.586 0.343
A -1.75493772E-02 Mechanical Properties 80/90 65 380 0.210 0.044
A, 5.99594355E-02 HK (10'Pa) | 485 90/100 67 370
Az 3.90005481E-03 Fa 228 100/110 67 360
A, -1.39531497E-04 E (GPa) 98.0 110/120 68 350
As 4.41807948E-05 G (GPa) 39.0 120/130 70 340
i 0.257 130/140 70 330
Density Solarization op (MPa) 71 140/150 72 320
p (g/em®) ‘ 3.93 AL (%) | -04 || B(10™/Pa) | 2.85 150/160 72 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | 04| 01 | 07 | 0.7 0.8 1.0 1.6 33 | 35 | 6.2 Coloration Code
-40~-20 | 0105 |10 11 12 1.5 2.2 39 | 41 | 6.7 Ago(A70)/As ‘ (435)/385
-20~0 04 | 07 | 10| 1.2 13 1.7 2.6 44 | 46 | 7.1 Coloration of Internal
0~20 05|10 | 12| 13 | 15 1.8 2.8 48 | 49 | 76 Transmittance
20~ 40 05|12 | 15| 16 | 1.7 1.9 3.1 52 | 53 | 82 ATgo/ATs ‘ 415/382
40~ 60 06 | 13 |16 | 1.7 | 18 2.2 3.4 57 | 59 | 88
60 ~ 80 08 |15 |19 | 20 | 22 2.6 3.7 6.2 | 6.3 | 9.3 Constants of dn/dt
80~ 100 10| 17 | 22|23 | 25 3.0 4.0 6.5 | 6.7 | 9.7 Dy D, D,
100~120 | 1.3 | 19 | 23 | 23 | 25 3.2 4.3 6.7 | 6.9 | 10.1 || -2.92E-06 | 1.58E-08 | -3.18E-11
120~140 | 15 | 20 | 24 | 25 | 26 34 4.5 69 | 7.1 | 105 Eq E, Mk
140~160 | 1.7 | 21 |26 | 28 | 29 3.7 4.7 71 | 72 | 109 || 8.11E-07 | 8.16E-10 | 3.44E-01
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H-ZE62GT 923209 Ny - 1.92286 Vy - 20.88 Ng—n¢ - 0.044198
n. = 1.93323 ve = 20.71 Ng—ng-= 0.045071
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.84761 Pac 0.2824 RC (S) 1 2400 0.961 0.924
Ny970 1970.09 1.85605 Ped 0.2346 RA (S) 1 2200 0.984 0.969
Nis530 1529.58 1.86617 Por 0.6374 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.87734 Plac 0.2341 Da 1 1800 0.999 0.998
N1os4 1064.00 1.87974 P'ed 0.2301 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.88181 P'yr 0.5627 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.89061 CR 1 1200 0.999 0.998
Na- 768.19 1.89723 1060 0.999 0.998
Ny 706.52 1.90366 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.91038 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.91231 AP, 0.0042 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.91413 AP, ¢ 0.0284 °C a 850 0.999 0.998
Np 589.29 1.92248 APq, 0.0051 -50/-40 54 800 0.999 0.998
Ng 587.56 1.92286 AP -0.0032 -40/-30 56 750 0.999 0.998
Ne 546.07 1.93323 -30/-20 58 700 0.999 0.998
Ng 486.13 1.95457 Thermal Properties -20/-10 60 650 0.998 0.997
Ng- 479.99 1.95738 Tg (°C) 690 -10/0 61 600 0.997 0.995
Ng 435.84 1.98274 Ts (°C) 725 0/10 62 550 0.997 0.994
Ny, 404.66 2.00892 T (°C) | 625 10/20 62 500 0.991 0.983
n; 365.01 Ti" (°C) 664 20/30 63 480 0.988 0.975
OLsorgoc (107/K) | 61 30/40 63 460 0.983 0.965
Oygo300°c (107/K) | 74 40/50 64 440 0.974 0.949
A (W/(mK)) | 0.99 50/60 64 420 0.945 0.894
Constants of Dispersion Formula 60/70 65 400 0.836 0.700
Ag 3.49733468E+00 70/80 65 390 0.615 0.378
A -1.75493772E-02 Mechanical Properties 80/90 65 380 0.245 0.060
A, 5.99594355E-02 HK (10'Pa) | 485 90/100 67 370
Az 3.90005481E-03 Fa 228 100/110 67 360
A, -1.39531497E-04 E (GPa) 98.0 110/120 68 350
As 4.41807948E-05 G (GPa) 39.0 120/130 70 340
i 0.257 130/140 70 330
Density Solarization op (MPa) 71 140/150 72 320
p (g/em®) ‘ 3.93 AL (%) | -04 || B(10™/Pa) | 2.85 150/160 72 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | 04| 01 | 07 | 0.7 0.8 1.0 1.6 33 | 35 | 6.2 Coloration Code
-40~-20 | 0105 |10 11 12 1.5 2.2 39 | 41 | 6.7 Ago(A70)/As ‘ (415)/382
-20~0 04 | 07 | 10| 1.2 13 1.7 2.6 44 | 46 | 7.1 Coloration of Internal
0~20 05|10 | 12| 13 | 15 1.8 2.8 48 | 49 | 76 Transmittance
20~ 40 05|12 | 15| 16 | 1.7 1.9 3.1 52 | 53 | 82 ATgo/ATs ‘ 408/380
40~ 60 06 | 13 |16 | 1.7 | 18 2.2 3.4 57 | 59 | 88
60 ~ 80 08 |15 |19 | 20 | 22 2.6 3.7 6.2 | 6.3 | 9.3 Constants of dn/dt
80~ 100 10| 17 | 22|23 | 25 3.0 4.0 6.5 | 6.7 | 9.7 Dy D, D,
100~120 | 1.3 | 19 | 23 | 23 | 25 3.2 4.3 6.7 | 6.9 | 10.1 || -2.92E-06 | 1.58E-08 | -3.18E-11
120~140 | 15 | 20 | 24 | 25 | 26 34 4.5 69 | 7.1 | 105 Eq E, Mk
140~160 | 1.7 | 21 |26 | 28 | 29 3.7 4.7 71 | 72 | 109 || 8.11E-07 | 8.16E-10 | 3.44E-01
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H-ZE728 923189 Ny - 1.92286 Vy - 18.90 Ng—n¢ - 0.048837
n. = 1.93429 ve = 18.74 Ng—ng-= 0.049853
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.84193 Pac 0.2805 RC (S) 1 2400 0.983 0.966
Ny970 1970.09 1.85076 Ped 0.2340 RA (S) 1 2200 0.995 0.990
Nis530 1529.58 1.86140 Por 0.6499 Dw 1 2000 0.997 0.994
Ny129 1128.64 1.87330 Plac 0.2325 Da 1 1800 0.997 0.994
N1os4 1064.00 1.87587 P'ed 0.2293 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.87811 P'yr 0.5741 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.88761 CR 1200 0.997 0.994
Na- 768.19 1.89481 1060 0.997 0.994
n, 706.52 1.90181 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.90916 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.91127 AP, 0.0057 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.91327 AP, ¢ 0.0377 °C a 850 0.997 0.994
Np 589.29 1.92245 APq, 0.0041 -50/-40 57 800 0.997 0.994
Ng 587.56 1.92286 AP -0.0045 -40/-30 60 750 0.997 0.994
Ne 546.07 1.93429 -30/-20 62 700 0.997 0.994
Ng 486.13 1.95800 Thermal Properties -20/-10 64 650 0.997 0.994
Ng- 479.99 1.96112 Tg (°C) 656 -10/0 66 600 0.997 0.994
Ng 435.84 1.98974 Ts (°C) 684 0/10 67 550 0.990 0.981
Ny, 404.66 2.01970 T (°C) | 585 10/20 68 500 0.973 0.954
n; 365.01 Ti" (°C) 634 20/30 69 480 0.966 0.938
OLsgigoec (107/K) | 66 30/40 70 460 0.954 0.915
Oz00/300°¢ (L07/K) | 82 40/50 71 440 0.933 0.875
A (W/(mK)) | 1.13 50/60 71 420 0.890 0.788
Constants of Dispersion Formula 60/70 72 400 0.642 0.410
A 3.47907547E+00 70/80 72 390 0.253 0.066
A, -1.82056514E-02 Mechanical Properties 80/90 73 380
A, 6.44069814E-02 HK (10'Pa) | 488 90/100 73 370
A 4.67488595E-03 Fa 206 100/110 74 360
A, -2.34014347E-04 E (GPa) 100.3 110/120 74 350
As 6.37833754E-05 G (GPa) 40.3 120/130 75 340
i 0.243 130/140 76 330
Density Solarization op (MPa) 56 140/150 77 320
p (g/cm®) ‘ 3.57 AL (%) | -04 || B(10™/Pa) | 3.24 150/160 78 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 |-05| 03 | 0.8 | 0.9 1.0 14 2.2 43 | 44 | 6.7 Coloration Code
-40~-20 |03 03 |09 | 10 11 1.6 2.5 45 | 46 | 7.0 Ago(A70)/As ‘ (440)/385
-20~0 01| 04 |11 12 13 1.9 2.9 49 | 50 | 8.0 Coloration of Internal
0~20 01,05 |12 13| 16 2.1 3.1 53 | 55 | 86 Transmittance
20~ 40 00 | 06 |16 | 1.7 | 138 2.4 3.3 5.7 | 6.0 | 94 ATgo/ATs ‘ 422/389
40~ 60 02 |08 | 18| 18 | 20 2.6 3.6 6.3 | 65 | 9.9
60~ 80 03] 10 |19 | 20 | 22 2.9 4.0 6.8 | 7.0 | 10.7 Constants of dn/dt
80~ 100 05|12 | 21| 23| 24 3.1 4.3 73 | 75 | 111 Dy D, D,
100~120 | 06 | 14 | 23 | 24 | 25 3.3 4.6 78 | 8.0 | 119 || -3.91E-06 | 1.21E-08 | -2.37E-11
120~140 | 06 | 15 | 25| 26 | 28 3.6 4.8 82 | 83 | 124 Eq E, ATk
140~160 | 0.7 | 1.7 | 27 | 29 | 3.0 3.8 51 86 | 87 | 12.8 || 1.14E-06 | 1.61E-09 | 3.25E-01
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H-ZE72GT 923189 Ny - 1.92286 Vy - 18.90 Ng—n¢ - 0.048837
n. = 1.93429 ve = 18.74 Ng—ng-= 0.049853
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.84193 Pac 0.2805 RC (S) 1 2400 0.983 0.966
Ny970 1970.09 1.85076 Ped 0.2340 RA (S) 1 2200 0.995 0.990
Nis530 1529.58 1.86140 Por 0.6499 Dw 1 2000 0.997 0.994
Ny129 1128.64 1.87330 Plac 0.2325 Da 1 1800 0.999 0.998
N1os4 1064.00 1.87587 P'ed 0.2293 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.87811 P'yr 0.5741 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.88761 CR 1 1200 0.999 0.998
Na- 768.19 1.89481 1060 0.999 0.998
Ny 706.52 1.90181 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.90916 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.91127 AP, 0.0057 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.91327 AP, ¢ 0.0377 °C a 850 0.999 0.998
Np 589.29 1.92245 APq, 0.0041 -50/-40 57 800 0.999 0.998
Ng 587.56 1.92286 AP -0.0045 -40/-30 60 750 0.999 0.998
Ne 546.07 1.93429 -30/-20 62 700 0.999 0.998
Ng 486.13 1.95800 Thermal Properties -20/-10 65 650 0.999 0.997
Ng- 479.99 1.96112 Tg (°C) 656 -10/0 66 600 0.998 0.997
Ng 435.84 1.98974 Ts (°C) 684 0/10 67 550 0.996 0.991
Ny, 404.66 2.01970 T (°C) | 585 10/20 69 500 0.988 0.977
n; 365.01 T2 (°C) 634 20/30 69 480 0.983 0.965
OLspigoec (107/K) | 65 30/40 70 460 0.974 0.949
Oz00300°c (107/K)| 81 40/50 70 440 0.959 0.919
A (W/(mK)) | 1.13 50/60 70 420 0.921 0.848
Constants of Dispersion Formula 60/70 71 400 0.671 0.450
A 3.47907547E+00 70/80 71 390 0.305 0.093
A, -1.82056514E-02 Mechanical Properties 80/90 72 380
A, 6.44069814E-02 HK (10'Pa) | 488 90/100 72 370
A 4.67488595E-03 Fa 206 100/110 73 360
A, -2.34014347E-04 E (GPa) 100.3 110/120 74 350
As 6.37833754E-05 G (GPa) 40.3 120/130 74 340
i 0.243 130/140 75 330
Density Solarization op (MPa) 56 140/150 76 320
p (g/cm®) ‘ 3.57 AL (%) | -04 || B(10™/Pa) | 3.24 150/160 77 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 |-05| 03 | 0.8 | 0.9 1.0 14 2.2 43 | 44 | 6.7 Coloration Code
-40~-20 |03 03 |09 | 10 11 1.6 2.5 45 | 46 | 7.0 Ago(A70)/As ‘ (420)/385
-20~0 01,04 |11 12 13 19 2.9 49 | 50 | 8.0 Coloration of Internal
0~20 01|05 |12 ] 13| 16 2.1 3.1 53 | 55 | 86 Transmittance
20~ 40 00 | 06 |16 | 1.7 | 138 2.4 3.3 5.7 | 6.0 | 94 ATgo/ATs ‘ 417/387
40~ 60 0208 |18 | 18 | 20 2.6 3.6 6.3 | 65 | 9.9
60~ 80 03] 10 |19 | 20 | 22 2.9 4.0 6.8 | 7.0 | 10.7 Constants of dn/dt
80~ 100 05|12 | 21| 23| 24 3.1 4.3 73 | 75 | 111 Dy D, D,
100~120 | 06 | 14 | 23 | 24 | 25 3.3 4.6 78 | 8.0 | 119 || -3.91E-06 | 1.21E-08 | -2.37E-11
120~140 | 06 | 15 | 25 | 26 | 2.8 3.6 4.8 82 | 83 | 124 Eq E, Mk
140~160 | 0.7 | 1.7 | 27 | 29 | 3.0 3.8 5.1 86 | 87 | 12.8 || 1.14E-06 | 1.61E-09 | 3.25E-01
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H-ZE7EA 046180 " - 1.94595 v = 17.98 Ne — Ng - 0.052600
n. = 1.95825 Ve =17.84 Ng—ng-= 0.053718
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.85978 Pac 0.2798 RC (S) 1 2400 0.972 0.945
Ny970 1970.09 1.86908 Ped 0.2338 RA (S) 1 2200 0.982 0.964
Nis530 1529.58 1.88034 Por 0.6549 Dw 1 2000 0.997 0.994
Ny129 1128.64 1.89291 Plac 0.2318 Da 1 1800 0.997 0.994
N1os4 1064.00 1.89565 P'ed 0.2290 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.89802 P'yr 0.5782 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.90816 CR 1200 0.997 0.994
Na- 768.19 1.91585 1060 0.997 0.994
Ny 706.52 1.92337 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.93123 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.93350 AP, 0.0060 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.93564 AP, ¢ 0.0412 °C a 850 0.997 0.994
Np 589.29 1.94550 APq, 0.0041 -50/-40 47 800 0.997 0.994
Ng 587.56 1.94595 AP -0.0050 -40/-30 50 750 0.997 0.994
Ne 546.07 1.95825 -30/-20 51 700 0.997 0.994
Ng 486.13 1.98383 Thermal Properties -20/-10 53 650 0.997 0.994
Ng- 479.99 1.98722 Tg (°C) 682 -10/0 54 600 0.995 0.990
Ng 435.84 2.01828 Ts (°C) 709 0/10 55 550 0.993 0.986
Ny, 404.66 2.05110 T (°C) | 609 10/20 56 500 0.970 0.941
n; 365.01 T2 (°C) 660 20/30 57 480 0.960 0.921
OLsgigoec (107/K) | 55 30/40 57 460 0.946 0.894
Oz00300°c (L07/K)| 70 40/50 58 440 0.923 0.853
A(W/(mK)) | 1.11 50/60 60 420 0.870 0.756
Constants of Dispersion Formula 60/70 60 400 0.546 0.298
A 3.55084508E+00 70/80 61 390 0.181 0.033
A -1.93992631E-02 Mechanical Properties 80/90 61 380
A, 6.82201738E-02 HK (10Pa) | 510 90/100 62 370
Az 5.85319322E-03 Fa 199 100/110 63 360
A, -4.21740063E-04 E (GPa) 104.6 110/120 64 350
As 8.66214086E-05 G (GPa) 41.1 120/130 65 340
i 0.272 130/140 66 330
Density Solarization op (MPa) 66 140/150 66 320
p (g/cm®) ‘ 3.53 AL (%) | -05 || B(10™/Pa) | 3.38 150/160 67 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 05112 |16 | 17 18 2.2 2.9 4.8 50 | 7.8 Coloration Code
-40~-20 | 05|13 | 18| 19 | 20 2.5 34 54 | 56 | 87 Ago(A70)/As ‘ (450)/390
-20~0 07 |15 21|22 | 23 3.0 3.8 6.1 | 6.3 | 9.6 Coloration of Internal
0~20 08 | 16 | 23|24 | 25 3.2 4.2 6.7 | 6.9 | 10.3 Transmittance
20~ 40 11119 | 28 27 | 28 35 4.6 71 | 7.3 | 11.0 ATgo/ATs ‘ 424/391
40~ 60 12122 |31 32| 33 4.0 5.1 77 179 | 122
60~ 80 16 | 26 | 36 | 3.7 | 38 4.4 5.6 86 | 88 | 129 Constants of dn/dt
80~ 100 20 | 29 | 40 | 41 | 42 5.0 6.1 95 | 9.8 | 137 Dy D, D,
100~120 | 24 | 3.3 | 43 | 45 | 46 5.6 6.6 | 10.1 | 10.3 | 14.4 || -2.30E-06 | 1.66E-08 | -7.59E-12
120~140 | 27 | 38 | 49 | 50 | 5.2 6.1 7.1 | 109 | 111 152 Eq E, Mk
140~160 | 3.1 | 42 |54 | 55 | 56 6.5 78 | 116 | 11.8| 16.2 || 1.12E-06 | 1.62E-09 | 3.30E-01
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H.-ZF75GT | 046180 |7 - 1.94595 v = 17.98 Ne — Ng - 0.052600
n. = 1.95825 Ve =17.84 Ng—ng-= 0.053718
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.85978 Pac 0.2798 RC (S) 1 2400 0.975 0.951
Ny970 1970.09 1.86908 Ped 0.2338 RA (S) 1 2200 0.986 0.973
Nis530 1529.58 1.88034 Por 0.6549 Dw 1 2000 0.997 0.995
Ny129 1128.64 1.89291 Plac 0.2318 Da 1 1800 0.997 0.995
N1os4 1064.00 1.89565 P'ed 0.2290 Ron (S) 1 1600 0.997 0.995
N 1013.98 1.89802 P'yr 0.5782 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.90816 CR 1 1200 0.998 0.996
Na- 768.19 1.91585 1060 0.998 0.996
Ny 706.52 1.92337 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.93123 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.93350 AP, 0.0060 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.93564 AP, ¢ 0.0412 °C a 850 0.998 0.996
Np 589.29 1.94550 APq, 0.0041 -50/-40 48 800 0.998 0.996
Ng 587.56 1.94595 AP -0.0050 -40/-30 51 750 0.998 0.996
Ne 546.07 1.95825 -30/-20 53 700 0.998 0.996
Ng 486.13 1.98383 Thermal Properties -20/-10 55 650 0.998 0.996
Ng- 479.99 1.98722 Tg (°C) 682 -10/0 56 600 0.998 0.996
Ng 435.84 2.01828 Ts (°C) 709 0/10 57 550 0.995 0.991
Ny, 404.66 2.05110 T (°C) | 609 10/20 57 500 0.988 0.975
n; 365.01 T2 (°C) 660 20/30 58 480 0.982 0.963
OLspgoec (107/K) | 54 30/40 59 460 0.973 0.946
Oz00300°c (107/K)| 68 40/50 59 440 0.957 0.916
A(W/(mK)) | 1.11 50/60 60 420 0.915 0.838
Constants of Dispersion Formula 60/70 61 400 0.604 0.365
A 3.55084508E+00 70/80 61 390 0.243 0.059
A -1.93992631E-02 Mechanical Properties 80/90 62 380
A, 6.82201738E-02 HK (10Pa) | 510 90/100 62 370
Az 5.85319322E-03 Fa 199 100/110 63 360
A, -4.21740063E-04 E (GPa) 104.6 110/120 64 350
As 8.66214086E-05 G (GPa) 41.1 120/130 64 340
i 0.272 130/140 66 330
Density Solarization op (MPa) 78 140/150 67 320
p (g/cm®) ‘ 3.53 AL (%) | -05 || B(10™/Pa) | 3.38 150/160 68 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 05112 |16 | 17 18 2.2 2.9 4.8 50 | 7.8 Coloration Code
-40~-20 | 05|13 | 18| 19 | 20 2.5 34 54 | 56 | 87 Ago(A70)/As ‘ (430)/392
-20~0 07 |15 21|22 | 23 3.0 3.8 6.1 | 6.3 | 9.6 Coloration of Internal
0~20 08 | 16 | 23|24 | 25 3.2 4.2 6.7 | 6.9 | 10.3 Transmittance
20~ 40 11119 | 28 27 | 28 35 4.6 71 | 7.3 | 11.0 ATgo/ATs ‘ 417/389
40~ 60 12122 |31 32| 33 4.0 5.1 77 179 | 122
60~ 80 16 | 26 | 36 | 3.7 | 38 4.4 5.6 86 | 88 | 129 Constants of dn/dt
80~ 100 20 | 29 | 40 | 41 | 42 5.0 6.1 95 | 9.8 | 137 Dy D, D,
100~120 | 24 | 3.3 | 43 | 45 | 46 5.6 6.6 | 10.1 | 10.3 | 14.4 || -2.30E-06 | 1.66E-08 | -7.59E-12
120~140 | 27 | 38 | 49 | 50 | 5.2 6.1 7.1 | 109 | 111 152 Eq E, Mk
140~160 | 3.1 | 42 |54 | 55 | 56 6.5 78 | 116 | 11.8| 16.2 || 1.12E-06 | 1.62E-09 | 3.30E-01
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H-ZE76 959175 Ny - 1.95906 Vg - 17.47 Ng—nc¢ - 0.054890
ne = 1.97189 Ve = 17.33 Ng—nc-= 0.056091
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2789 RC (S) 1 2400 0.976 0.953
N1970 1970.09 Ped 0.2337 RA (S) 1 2200 0.990 0.980
Nis530 1529.58 Por 0.6566 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.90422 Plac 0.2309 Da 1 1800 0.996 0.991
N1os4 1064.00 1.90710 P'ed 0.2287 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.90958 P'yr 0.5792 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.92000 CR 1200 0.999 0.998
Na- 768.19 1.92789 1060 0.999 0.998
Ny 706.52 1.93562 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.94375 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.94611 AP, 0.0070 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.94834 AP, ¢ 0.0420 °C a 850 0.999 0.998
Np 589.29 1.95860 APq, -0.0022 -50/-40 53 800 0.999 0.998
Ng 587.56 1.95906 AP -0.0096 -40/-30 55 750 0.999 0.998
Ne 546.07 1.97189 -30/-20 56 700 0.998 0.996
Ng 486.13 1.99865 Thermal Properties -20/-10 57 650 0.997 0.994
Ng- 479.99 2.00220 Tg (°C) 683 -10/0 58 600 0.996 0.992
Ng 435.84 2.03469 Ts (°C) 712 0/10 58 550 0.988 0.977
Ny, 404.66 2.06909 T, (°C) | 605 10/20 59 500 0.972 0.944
n; 365.01 T2 (°C) 655 20/30 60 480 0.957 0.917
OLsorgoc (107/K) | 59 30/40 62 460 0.936 0.876
Oyg0300°c (L07/K) | 73 40/50 62 440 0.897 0.804
A (W/(m K)) 50/60 62 420 0.805 0.648
Constants of Dispersion Formula 60/70 62 400 0.370 0.137
Ag 3.61187240E+00 70/80 65 390
A -2.77611102E-02 Mechanical Properties 80/90 65 380
A, 5.45160847E-02 HK (10'Pa) | 494 90/100 65 370
Az 1.18687253E-02 Fa 178 100/110 67 360
A, -1.30897352E-03 E (GPa) |102.9 110/120 67 350
As 1.41185183E-04 G (GPa) 41.2 120/130 68 340
i 0.249 130/140 70 330
Density Solarization op (MPa) 79 140/150 70 320
p (g/em®) ‘ 3.56 A\ (%) | -03 || B(10™/Pa) | 3.58 150/160 70 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60~-40 | -05|-02 | 04 | 05 0.6 11 2.0 39 | 41 | 6.8 Coloration Code
40~-20 | -04]-02 | 05| 06 | 07 1.2 2.4 42 | 44 | 7.1 Ago(A70)/As ‘ (460)/395
20~0 -02 |01 07|09 | 10 14 | 27 46 | 47 | 7.7 Coloration of Internal
0~20 01,00 |09 | 11| 12 1.8 3.1 49 | 50 | 82 Transmittance
20~40 0102 |11 ] 13| 14 2.0 3.3 52 | 53 | 85 ATgo/ATs ‘ 438/397
40 ~ 60 02 |04 | 12| 14 | 15 2.4 3.4 54 | 56 | 9.1
60 ~ 80 06 | 08 |14 | 16 | 138 2.7 3.8 5.7 | 59 | 9.6 Constants of dn/dt
80~100 | 08 | 13 |16 | 19 | 21 3.0 4.2 6.0 | 6.3 | 10.0 Dy D, D,
100~120 | 09 | 15 |19 | 21 | 25 3.1 4.3 6.5 | 6.8 | 10.5 || -3.83E-06 | 1.49E-08 | -2.21E-11
120~140 | 1.0 | 1.7 | 20 | 23 | 26 34 4.5 6.8 | 7.2 | 10.9 Eq E, Mk
140~160 | 1.1 | 1.7 |22 | 25 | 27 3.6 4.7 71 | 75 | 11.3 || 9.49E-07 | 6.87E-10 | 3.36E-01
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H-TE3L 613441 Ny - 1.61340 Vy - 4411 Ng —n¢ - 0.013907
n. = 1.61669 ve = 43.91 Ng—ng-= 0.014044
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.57673 Pac 0.2991 RC (S) 1 2400 0.885 0.782
Ny970 1970.09 1.58314 Ped 0.2366 RA (S) 1 2200 0.953 0.907
Nis530 1529.58 1.59013 Por 0.5623 Dw 1 2000 0.994 0.988
N1129 1128.64 1.59636 Plac 0.2492 Da 1 1800 0.999 0.998
N1os4 1064.00 1.59749 P'eg 0.2343 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.59843 P'yr 0.5006 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.60207 CR 1 1200 0.999 0.998
Na- 768.19 1.60458 1060 0.999 0.998
Ny 706.52 1.60690 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.60924 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.60990 AP, -0.0013 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61051 AP, ¢ -0.0080 °C a 850 0.999 0.998
Np 589.29 1.61327 APq, 0.0234 -50/-40 55 800 0.999 0.998
Ng 587.56 1.61340 AP 0.0093 -40/-30 56 750 0.999 0.998
Ne 546.07 1.61669 -30/-20 57 700 0.999 0.998
Ng 486.13 1.62315 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.62394 Tg (°C) 579 -10/0 63 600 0.999 0.998
Ng 435.84 1.63097 Ts (°C) 623 0/10 62 550 0.999 0.998
Ny, 404.66 1.63765 T (°C) | 504 10/20 61 500 0.998 0.996
n; 365.01 1.64956 T2 (°C) 547 20/30 64 480 0.997 0.994
OLsorgoc (107/K) | 62 30/40 63 460 0.996 0.992
Oz00300°c (L07/K)| 78 40/50 66 440 0.995 0.990
A (W/(m K)) | 0.97 50/60 65 420 0.993 0.987
Constants of Dispersion Formula 60/70 66 400 0.990 0.980
Ag 2.54989010E+00 70/80 68 390 0.989 0.978
A -1.24016345E-02 Mechanical Properties 80/90 66 380 0.982 0.964
A, 1.74291594E-02 HK (10'Pa) | 575 90/100 73 370 0.970 0.941
Az 1.02656330E-03 Fa 111 100/110 69 360 0.948 0.899
A, -8.81502201E-05 E (GPa) 86.9 110/120 68 350 0.903 0.815
As 6.75446845E-06 G (GPa) 35.1 120/130 72 340 0.828 0.685
i 0.238 130/140 71 330 0.647 0.418
Density Solarization op (MPa) 63 140/150 76 320 0.239 0.057
p (g/em®) ‘ 2.84 AL (%) | -0.7 || B (10™/Pa) | 3.28 150/160 73 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 43 | 45 | 46 | 47 4.8 5.0 5.2 55 | 56 | 6.3 Coloration Code
40~-20 | 43 | 46 | 47 | 48 | 49 5.0 5.2 56 | 5.7 | 64 Ago(A70)/As ‘ 360/320
-20~0 43 | 45 | 47 | 48 4.9 5.0 5.3 5.7 | 58 | 6.5 Coloration of Internal
0~20 44 | 46 | 48 | 49 | 50 5.1 5.4 57 | 58 | 6.6 Transmittance
20~ 40 44 | 46 | 48 | 49 | 50 51 54 58 | 59 | 6.7 ATgo/ATs ‘ 349/321
40~ 60 44 | 47 | 49 | 50 | 51 5.2 55 6.0 | 6.1 | 6.8
60 ~ 80 45 | 48 | 50 | 51 | 52 5.3 5.6 6.0 | 6.1 | 6.9 Constants of dn/dt
80~100 | 45| 49 | 51| 52| 53 54 5.7 6.1 | 62 | 7.1 Dy D, D,
100~120 | 45 | 49 | 52 | 52 | 53 55 5.8 6.2 | 63 | 7.2 5.46E-06 | 1.31E-08 | -2.19E-11
120~140 | 45 | 50 | 53| 53 | 54 5.7 6.0 63 | 64 | 7.3 Eq E, Mk
140~160 | 46 | 5.1 |54 | 54 | 55 5.8 6.1 65 | 66 | 75 4.56E-07 | 3.98E-10 | 2.95E-01
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H-7BaFE3 657511 Ny - 1.65691 Vg - 51.12 NgE—Nc - 0.012850
n. = 1.65996 Ve = 50.88 Ng—ng-= 0.012970
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.62663 Pac 0.2996 RC (S) 1 2400 0.938 0.880
Ny970 1970.09 1.63127 Ped 0.2374 RA (S) 3 2200 0.973 0.947
Nis530 1529.58 1.63649 Por 0.5564 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.64148 Plac 0.2490 Da 3 1800 0.999 0.998
N1os4 1064.00 1.64245 P'ed 0.2352 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.64326 P'yr 0.4942 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.64648 CR 1 1200 0.999 0.998
Na- 768.19 1.64877 1060 0.999 0.998
Ny 706.52 1.65091 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.65306 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.65368 N 0.0011 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.65424 AP, ¢ -0.0023 °C a 850 0.999 0.998
Np 589.29 1.65680 APq, -0.0252 -50/-40 67 800 0.999 0.998
Ng 587.56 1.65691 AP -0.0110 -40/-30 70 750 0.999 0.998
Ne 546.07 1.65996 -30/-20 71 700 0.999 0.998
Ng 486.13 1.66591 Thermal Properties -20/-10 72 650 0.999 0.998
Ng- 479.99 1.66665 Tg (°C) 654 -10/0 74 600 0.999 0.998
Ng 435.84 1.67306 Ts (°C) 705 0/10 75 550 0.999 0.998
Ny, 404.66 1.67907 T (°C) | 590 10/20 76 500 0.999 0.998
n; 365.01 1.68947 T2 (°C) 631 20/30 76 480 0.999 0.998
OLsoigoc (L07/K) | 74 30/40 77 460 0.999 0.998
Oz00300°c (107/K)| 88 40/50 78 440 0.997 0.994
A (W/(m K)) | 0.82 50/60 78 420 0.994 0.988
Constants of Dispersion Formula 60/70 79 400 0.991 0.981
Ag 2.69121166E+00 70/80 80 390 0.987 0.968
A -9.00413519E-03 Mechanical Properties 80/90 81 380 0.976 0.945
A, 1.83609733E-02 HK (10Pa) | 520 90/100 82 370 0.952 0.899
Az 5.31180896E-04 Fa 139 100/110 83 360 0.894 0.798
A, -2.10926709E-05 E (GPa) 80.4 110/120 83 350 0.782 0.611
As 1.72686254E-06 G (GPa) 31.1 120/130 84 340 0.555 0.308
i 0.292 130/140 85 330 0.217 0.050
Density Solarization op (MPa) 77 140/150 86 320
p (g/em®) ‘ 3.89 AL (%) |02 || B(10™/Pa) | 1.83 150/160 87 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 22 |25 | 28| 28 2.8 3.0 3.2 36 | 3.6 | 4.2 Coloration Code
40~-20 | 22 |25 | 28|28 | 28 2.9 3.2 36 | 36 | 4.2 Ago(A70)/As ‘ 375/335
-20~0 23 |26 | 28|28 | 29 3.1 3.2 3.7 | 37 | 43 Coloration of Internal
0~20 23 | 26 | 28 | 28 | 29 3.1 3.3 3.7 | 37 | 44 Transmittance
20~ 40 23 126 |29 |29 | 29 3.1 3.3 3.7 | 37 | 44 ATgo/ATs ‘ 360/330
40~ 60 24 | 27 | 29| 29 | 3.0 3.2 3.5 39 | 39 | 45
60 ~ 80 24 | 27 |29 | 30 | 31 3.3 3.5 41 | 41 | 47 Constants of dn/dt
80~ 100 26 | 28 | 30| 31 | 3.2 34 3.6 42 | 42 | 48 Dy D, D,
100~120 | 27 | 29 | 31| 32 | 33 34 3.6 44 | 44 | 5.1 1.08E-06 | 1.18E-08 | -1.50E-11
120~140 | 27 | 29 | 32| 33 | 34 3.6 3.7 45 | 45 | 52 Eq E, Mk
140~160 | 29 | 3.0 |33 | 34 | 35 3.8 3.9 48 | 49 | 55 4.84E-07 | 5.39E-10 | 2.70E-01
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H-7BaF5 671473 Ny - 1.67103 Vy - 47.29 Ng—nc¢ - 0.014190
n. = 1.67440 Ve = 46.99 Ng—ng-= 0.014353
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.63768 Pac 0.2981 RC (S) 1 2400 0.943 0.889
Ny970 1970.09 1.64279 Ped 0.2375 RA (S) 3 2200 0.971 0.942
Nis530 1529.58 1.64857 Por 0.5659 Dw 1 2000 0.986 0.972
Ny129 1128.64 1.65410 Plac 0.2487 Da 2 1800 0.992 0.984
N1os4 1064.00 1.65517 P'ed 0.2348 Ron (S) 2 1600 0.998 0.997
N 1013.98 1.65606 P'yr 0.5016 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.65961 CR 1200 0.999 0.998
Na- 768.19 1.66211 1060 0.999 0.998
Ny 706.52 1.66444 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.66680 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.66746 AP, 0.0003 a (x107/K) 900 0.998 0.997
NHe-Ne 632.80 1.66809 AP, ¢ 0.0008 °C a 850 0.998 0.996
Np 589.29 1.67091 APq, -0.0124 -50/-40 69 800 0.995 0.991
Ng 587.56 1.67103 AP -0.0072 -40/-30 71 750 0.995 0.991
Ne 546.07 1.67440 -30/-20 74 700 0.995 0.990
Ng 486.13 1.68099 Thermal Properties -20/-10 75 650 0.995 0.990
Ng- 479.99 1.68182 Tg (°C) 583 -10/0 77 600 0.994 0.989
Ng 435.84 1.68902 Ts (°C) 652 0/10 78 550 0.994 0.989
Ny, 404.66 1.69578 T (°C) | 540 10/20 79 500 0.992 0.985
n; 365.01 1.70732 T2 (°C) 580 20/30 80 480 0.991 0.983
OLsgigoec (107/K) | 78 30/40 81 460 0.990 0.980
Oyg0300°c (1077K) | 94 40/50 82 440 0.988 0.976
A (W/(mK)) | 0.70 50/60 82 420 0.985 0.971
Constants of Dispersion Formula 60/70 83 400 0.976 0.953
A 2.73214288E+00 70/80 85 390 0.964 0.930
A -9.99573110E-03 Mechanical Properties 80/90 86 380 0.941 0.886
A, 2.10627506E-02 HK (10'Pa) | 626 90/100 87 370 0.890 0.800
A 9.14104150E-05 Fa 140 100/110 88 360 0.790 0.630
A, 9.31355399E-05 E (GPa) 97.0 110/120 89 350 0.580 0.340
As -5.82600014E-06 G (GPa) 38.1 120/130 90 340 0.230 0.060
i 0.273 130/140 91 330
Density Solarization op (MPa) 140/150 92 320
p (g/cm®) ‘ 3.58 AL (%) | -04 || B(10™/Pa) | 1.74 150/160 93 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 24 | 28 | 30| 3.1 3.2 3.4 3.9 45 | 46 | 5.0 Coloration Code
-40 ~ -20 25129 | 32| 33| 34 35 4.0 46 | 48 | 5.2 Ago(A70)/As ‘ 380/340
-20~0 27 |31 | 34| 35| 36 3.7 4.1 47 | 48 | 53 Coloration of Internal
0~20 27 |32 | 37|38 | 39 4.0 4.2 48 | 49 | 54 Transmittance
20~ 40 28 | 33 | 39 | 40 | 41 4.2 4.3 49 | 50 | 55 ATgo/ATs ‘ 370/340
40~ 60 30 | 34 | 41| 42 | 43 4.4 4.5 50 | 5.1 | 56
60 ~ 80 31| 36 | 43 | 44 | 44 4.5 4.6 51 | 52 | 58 Constants of dn/dt
80~ 100 32 | 37 | 44 | 45 | 45 4.6 4.7 52 | 53 | 59 Dy D, D,
100~120 | 3.3 | 3.9 | 46 | 47 | 47 4.8 4.9 53 | 54 | 6.1 1.66E-06 | 1.91E-08 | -3.14E-11
120~140 | 3.3 | 40 | 47 | 48 | 438 4.9 5.0 54 | 55 | 6.2 Eq E, Mk
140~160 | 3.4 | 40 |48 | 49 | 49 5.0 5.2 56 | 56 | 6.3 1.03E-06 | -3.69E-10 | 7.88E-09
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H-ZBaF10 618498 Ny - 1.61773 Vg - 49.83 Ng—n¢ - 0.012397
n. = 1.62068 Ve = 49.54 Ng—ng-= 0.012529
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.58640 Pac 0.3001 RC (S) 1 2400 0.918 0.844
Ny970 1970.09 1.59159 Ped 0.2380 RA (S) 1 2200 0.952 0.908
Nis530 1529.58 1.59734 Por 0.5598 Dw 1 2000 0.982 0.965
Ny129 1128.64 1.60261 Plac 0.2498 Da 2 1800 0.992 0.984
N1os4 1064.00 1.60359 P'ed 0.2355 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.60441 P'yr 0.4964 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.60761 CR 1 1200 0.999 0.998
Na- 768.19 1.60985 1060 0.999 0.998
Ny 706.52 161192 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61401 Partial Dispersions Coefficient 950 0.999 0.998
Ne- 643.85 1.61460 AP, -0.0005 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61515 AP, ¢ -0.0010 °C a 850 0.999 0.998
Np 589.29 1.61762 APq, -0.0072 -50/-40 65 800 0.999 0.998
Ng 587.56 1.61773 AP -0.0037 -40/-30 68 750 0.999 0.998
Ne 546.07 1.62068 -30/-20 70 700 0.999 0.998
Ne 486.13 1.62641 Thermal Properties -20/-10 71 650 0.999 0.998
Ng- 479.99 1.62713 Tg (°C) 627 -10/0 72 600 0.999 0.998
Ng 435.84 1.63335 Ts (°C) 672 0/10 73 550 0.999 0.998
Ny, 404.66 1.63923 T (°C) | 548 10/20 74 500 0.999 0.998
n; 365.01 1.64953 T2 (°C) 590 20/30 75 480 0.997 0.994
OLsgigoec (107/K) | 72 30/40 76 460 0.995 0.992
Oz00300°c (107/K)| 86 40/50 77 440 0.993 0.988
A (W/(m K)) | 0.90 50/60 78 420 0.990 0.982
Constants of Dispersion Formula 60/70 78 400 0.984 0.970
A 2.56767884E+00 70/80 78 390 0.972 0.947
A -1.00060261E-02 Mechanical Properties 80/90 79 380 0.944 0.893
A, 1.66107744E-02 HK (10’Pa) | 539 90/100 80 370 0.892 0.800
Az 6.51052393E-04 Fa 142 100/110 80 360 0.770 0.597
A, -4.11297812E-05 E (GPa) 86.1 110/120 81 350 0.518 0.273
As 3.35427062E-06 G (GPa) 34.1 120/130 82 340 0.167 0.038
i 0.263 130/140 83 330
Density Solarization op (MPa) 83 140/150 84 320
p (g/cm®) ‘ 3.16 AL (%) | -1.2 || B (10™/Pa) | 2.12 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 21|23 | 25| 25| 26 2.7 2.9 33 | 33 | 38 Coloration Code
-40 ~ -20 21 123 | 25|25 | 26 2.7 3.0 33 | 34 | 38 Ago(A70)/As ‘ 385/345
-20~0 21| 23 | 25| 26 | 26 2.8 3.0 34 | 35| 39 Coloration of Internal
0~20 21 |24 | 25|26 | 26 2.8 3.1 34 | 35 | 40 Transmittance
20~ 40 22 | 24 | 26| 26 | 27 2.9 3.1 35 | 36 | 40 ATgo/ATs ‘ 370/341
40~ 60 23 |25 | 27 | 27 | 27 2.9 3.1 36 | 38 | 41
60~ 80 23 |27 | 28|29 | 29 3.0 3.3 3.7 | 38 | 43 Constants of dn/dt
80~ 100 25128 |29 |30 | 30 3.2 3.3 3.7 | 38 | 43 Dy D, D,
100~120 | 25 | 28 | 30 | 31 | 31 3.2 34 38 | 39 | 44 9.42E-07 | 1.44E-08 | -2.13E-11
120~140 | 27 | 29 | 31| 31 | 31 3.3 35 39 | 39 | 45 Eq E, ATk
140~160 | 27 | 3.0 |32 | 3.2 | 33 34 3.6 40 | 41 | 47 4.74E-07 | 3.62E-11 | 2.61E-01
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H-ZBaF16A 667484 Ny - 1.66672 Vg - 48.42 Ng—n¢ - 0.013769
n. = 1.67000 Ve = 48.13 Ng—ng-= 0.013920
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 Pac 0.2992 RC (S) 1 2400 0.946 0.895
Ny970 1970.09 Ped 0.2382 RA (S) 2 2200 0.976 0.953
Nis530 1529.58 Por 0.5600 Dw 1 2000 0.987 0.975
Ny129 1128.64 1.65042 Plac 0.2493 Da 3 1800 0.993 0.986
N1os4 1064.00 1.65140 P'ed 0.2356 Ron (S) 1 1600 0.997 0.995
N 1013.98 1.65223 P'yr 0.4964 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.65560 CR 1 1200 0.999 0.997
Na- 768.19 1.65802 1060 0.998 0.997
Ny 706.52 1.66030 Deviation of Relative Expansion 1000 0.998 0.997
Nc 656.27 1.66260 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.66325 AP, -0.0008 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.66385 AP, ¢ -0.0032 °C a 850 0.997 0.995
Np 589.29 1.66660 APq, -0.0216 -50/-40 73 800 0.998 0.997
Ng 587.56 1.66672 AP -0.0082 -40/-30 75 750 0.999 0.997
Ne 546.07 1.67000 -30/-20 77 700 0.998 0.997
Ne 486.13 1.67637 Thermal Properties -20/-10 79 650 0.998 0.996
Ng- 479.99 1.67717 Tg (°C) 626 -10/0 80 600 0.998 0.996
Ng 435.84 1.68408 Ts (°C) 687 0/10 81 550 0.998 0.996
Ny, 404.66 1.69056 T (°C) | 561 10/20 82 500 0.997 0.995
n; 365.01 1.70179 T2 (°C) 590 20/30 82 480 0.997 0.993
OLsgigoec (107/K) | 81 30/40 84 460 0.996 0.991
Oz00300°c (L07/K)| 98 40/50 85 440 0.995 0.990
A (W/(m K)) | 0.81 50/60 85 420 0.994 0.989
Constants of Dispersion Formula 60/70 86 400 0.987 0.975
A 2.71734266E+00 70/80 87 390 0.984 0.968
A -7.93439759E-03 Mechanical Properties 80/90 89 380 0.976 0.952
A, 2.10245027E-02 HK (10'Pa) | 544 90/100 89 370 0.924 0.854
Az 2.14586811E-04 Fa 247 100/110 89 360 0.892 0.796
A, 2.86536993E-05 E (GPa) 92.2 110/120 90 350 0.824 0.679
As -6.94769473E-07 G (GPa) 35.7 120/130 91 340 0.682 0.465
i 0.293 130/140 94 330 0.394 0.155
Density Solarization op (MPa) 72 140/150 94 320
p (g/cm®) ‘ 3.63 AL (%) | -0.2 || B(10™/Pa) | 1.84 150/160 96 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 10| 12 | 15| 1.8 2.1 2.3 2.5 26 | 28 | 3.3 Coloration Code
-40 ~ -20 1013 |15 18 | 21 2.3 2.6 27 | 28 | 3.3 Ago(A70)/As ‘ 370/330
-20~0 10|13 |15 18 | 22 2.3 2.7 28 | 28 | 3.3 Coloration of Internal
0~20 12 |14 |16 | 19 | 22 2.4 2.7 28 | 29 | 35 Transmittance
20~ 40 12|14 | 15| 19 | 22 2.5 2.7 28 | 3.0 | 36 ATgo/ATs ‘ 353/324
40~ 60 1316 |16 20 | 23 2.6 2.8 29 | 31 | 3.7
60~ 80 14 |16 | 1.7 | 20 | 23 2.7 3.0 30 | 31 | 39 Constants of dn/dt
80~ 100 14 | 17 | 18| 20 | 24 2.8 3.1 32 | 32 | 40 Dy D, D,
100~120 | 15 | 18 | 19 | 21 | 25 3.0 3.2 33 | 34 | 41 -1.65E-06 | 1.28E-08 | -1.94E-11
120~140 | 15 | 19 | 20| 22 | 26 3.2 3.2 33 | 35 | 42 Eq E, Mk
140~160 | 16 | 20 | 22 | 23 | 27 3.3 34 35 | 36 | 44 9.82E-07 | 4.78E-10 | 1.52E-08
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H-7BaFE20 702412 Ny - 1.70154 Vy - 41.15 Ng —n¢ - 0.017049
n. = 1.70559 ve = 40.86 Ng—ng-= 0.017270
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 Pac 0.2950 RC (S) 1 2400 0.949 0.901
Ny970 1970.09 Ped 0.2376 RA (S) 1 2200 0.976 0.952
Nis530 1529.58 Por 0.5766 Dw 1 2000 0.991 0.982
Ny129 1128.64 1.68168 Plac 0.2455 Da 1 1800 0.995 0.990
N1os4 1064.00 1.68293 P'ed 0.2345 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.68396 P'yr 0.5107 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.68811 CR 1 1200 0.999 0.998
Na- 768.19 1.69103 1060 0.999 0.998
Ny 706.52 1.69375 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69651 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69730 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69806 AP, ¢ 0.0013 °C a 850 0.999 0.998
Np 589.29 1.70139 APq, -0.0034 -50/-40 58 800 0.999 0.998
Ng 587.56 1.70154 AP -0.0065 -40/-30 61 750 0.999 0.998
Ne 546.07 1.70559 -30/-20 62 700 0.999 0.998
Ng 486.13 1.71356 Thermal Properties -20/-10 62 650 0.998 0.997
Ng- 479.99 1.71457 Tg (°C) 599 -10/0 66 600 0.998 0.997
Ng 435.84 1.72339 Ts (°C) 657 0/10 67 550 0.998 0.997
Ny, 404.66 1.73179 T (°C) | 555 10/20 67 500 0.997 0.994
n; 365.01 1.74679 T2 (°C) 595 20/30 68 480 0.996 0.992
OLspigoec (107/K) | 68 30/40 68 460 0.994 0.989
Oyg0300°c (107/K) | 84 40/50 70 440 0.993 0.986
A (W/(m K)) | 0.99 50/60 70 420 0.989 0.978
Constants of Dispersion Formula 60/70 73 400 0.979 0.958
A 2.82868941E+00 70/80 73 390 0.964 0.930
A -1.38728820E-02 Mechanical Properties 80/90 73 380 0.935 0.874
A, 2.03272973E-02 HK (10'Pa) | 618 90/100 74 370 0.861 0.741
A 1.79527923E-03 Fa 125 100/110 76 360 0.681 0.464
A, -1.30823668E-04 E (GPa) 98.5 110/120 77 350 0.343 0.118
As 8.20715361E-06 G (GPa) 38.4 120/130 78 340
i 0.284 130/140 79 330
Density Solarization op (MPa) 78 140/150 79 320
p (g/cm®) ‘ 3.64 AL (%) | -0.7 || B (10™/Pa) | 2.05 150/160 82 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 25 131 | 36 | 36 3.7 4.1 4.7 54 | 55 | 59 Coloration Code
-40 ~ -20 26 | 33 | 37|38 | 39 4.4 4.9 56 | 57 | 6.2 Ago(A70)/As ‘ 390/350
-20~0 28 | 34 | 40 | 41 4.2 4.6 5.0 5.7 | 59 | 6.4 Coloration of Internal
0~20 31 | 36 | 43 | 44 | 44 4.7 5.1 58 | 6.0 | 6.6 Transmittance
20~ 40 34 | 39 | 46 | 46 | 47 5.0 5.2 6.1 | 6.2 | 6.9 ATgo/ATs ‘ 373/347
40~ 60 37 | 42 | 48 | 49 | 49 5.2 5.3 6.2 | 63 | 7.1
60~ 80 41 | 44 | 49 | 53 | 53 55 5.7 64 | 66 | 75 Constants of dn/dt
80~ 100 44 | 46 | 51 | 53| 54 5.7 5.9 6.7 | 69 | 7.9 Dy D, D,
100~120 | 47 | 49 | 53 | 54 | 56 6.0 6.1 70 | 72 | 83 2.34E-06 | 2.11E-08 | -2.27E-11
120~140 | 50 | 5.1 | 54 | 56 | 57 6.1 6.3 73 | 75 | 87 Eq E, Mk
140~160 | 52 | 53 |57 | 58 | 59 6.3 6.6 76 | 7.7 | 9.0 1.04E-06 | -3.84E-11 | 1.99E-01
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H-ZBaE21 723380 Ny - 1.72341 Vy - 37.99 NgE—Nc - 0.019041
ne= 1.72793 ve = 37.72 Ng—ng-= 0.019297
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.68318 Pac 0.2941 RC (S) 1 2400 0.949 0.901
Ny970 1970.09 1.68884 Ped 0.2374 RA (S) 1 2200 0.980 0.960
Nis530 1529.58 1.69529 Por 0.5819 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.70170 Plac 0.2446 Da 2 1800 0.999 0.998
N1os4 1064.00 1.70299 P'ed 0.2342 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.70407 P'yr 0.5156 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.70850 CR 1 1200 0.999 0.998
Na- 768.19 1.71169 1060 0.999 0.998
Ny 706.52 1.71471 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.71781 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.71869 AP, -0.0008 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.71952 AP, ¢ 0.0014 °C a 850 0.999 0.998
Np 589.29 1.72325 APq, -0.0026 -50/-40 58 800 0.999 0.998
Ng 587.56 1.72341 AP -0.0026 -40/-30 61 750 0.999 0.998
Ne 546.07 1.72793 -30/-20 63 700 0.999 0.998
Ng 486.13 1.73685 Thermal Properties -20/-10 63 650 0.999 0.998
Ng- 479.99 1.73798 Tg (°C) 614 -10/0 65 600 0.999 0.998
Ng 435.84 1.74793 Ts (°C) 666 0/10 65 550 0.999 0.998
Ny, 404.66 1.75759 T (°C) | 558 10/20 66 500 0.995 0.989
n; 365.01 1.77526 T2 (°C) 596 20/30 67 480 0.993 0.986
OLsgigoec (107/K) | 67 30/40 68 460 0.990 0.981
Oz00300°¢ (107/K)| 83 40/50 68 440 0.987 0.974
A (W/(m K)) | 0.98 50/60 69 420 0.980 0.961
Constants of Dispersion Formula 60/70 69 400 0.959 0.920
A 2.88881294E+00 70/80 70 390 0.932 0.868
A -1.12014238E-02 Mechanical Properties 80/90 71 380 0.873 0.762
A, 2.61117044E-02 HK (10'Pa) | 565 90/100 71 370 0.739 0.547
Az 1.31652955E-03 Fa 158 100/110 72 360 0.463 0.215
A, -9.02985011E-05 E (GPa) 100.6 110/120 73 350 0.131 0.017
As 1.01643068E-05 G (GPa) 39.4 120/130 75 340
i 0.276 130/140 76 330
Density Solarization op (MPa) 90 140/150 77 320
p (g/cm®) ‘ 3.61 AL (%) | -03 || B(10™/Pa) | 1.98 150/160 78 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 36 | 40 | 44 | 44 4.5 4.7 5.0 5.7 58 | 6.6 Coloration Code
40~-20 | 3.7 | 41 | 44 | 44 | 45 4.7 5.1 57 | 58 | 6.6 Ago(A70)/As ‘ 400/355
-20~0 36 | 42 | 45 | 45 | 45 4.7 5.2 58 | 59 | 6.7 Coloration of Internal
0~20 36 | 43 | 45 | 45 | 46 4.8 5.2 58 | 6.0 | 6.8 Transmittance
20~ 40 37 | 43 | 45 | 45 | 46 4.8 5.2 59 | 6.0 | 6.8 ATgo/ATs ‘ 383/355
40~ 60 37 | 43 | 45| 45 | 46 4.9 5.3 6.1 | 62 | 7.0
60 ~ 80 3.7 | 45 | 47 | 47 4.8 5.0 5.4 6.2 | 63 | 7.3 Constants of dn/dt
80~ 100 38 |45 | 47 | 48 | 49 5.1 55 6.3 | 64 | 74 Dy D, D,
100~120 | 39 | 47 | 48 | 49 | 50 5.1 54 65 | 66 | 75 3.29E-06 | 1.22E-08 | -2.04E-11
120~140 | 40 | 48 | 49 | 49 | 51 5.2 5.6 6.6 | 6.7 | 7.6 Eq E, Mk
140~160 | 41 | 49 |50 | 50 | 52 5.3 5.7 6.7 | 6.8 | 7.7 6.43E-07 | 3.41E-10 | 2.74E-01
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H-ZBaF50 658509 Ny - 1.65844 Vg - 50.85 NgE—Nc - 0.012948
Ne = 1.66152 Ve = 50.57 Ng—nc-= 0.013082
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.62814 Pac 0.3004 RC (S) 1 2400 0.937 0.880
Ny970 1970.09 1.63271 Ped 0.2379 RA (S) 3 2200 0.971 0.946
Nis530 1529.58 1.63788 Por 0.5576 Dw 1 2000 0.993 0.982
Ny129 1128.64 1.64287 Plac 0.2500 Da 3 1800 0.995 0.992
N1os4 1064.00 1.64384 P'ed 0.2354 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.64466 P'yr 0.4946 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.64791 CR 2 1200 0.999 0.998
Na- 768.19 1.65021 1060 0.999 0.998
n, 706.52 1.65237 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.65455 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.65517 AP, -0.0003 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.65575 AP, ¢ -0.0015 °C a 850 0.999 0.998
Np 589.29 1.65833 APq, -0.0227 -50/-40 66 800 0.999 0.998
Ng 587.56 1.65844 AP -0.0096 -40/-30 68 750 0.999 0.998
Ne 546.07 1.66152 -30/-20 70 700 0.999 0.998
Ng 486.13 1.66750 Thermal Properties -20/-10 71 650 0.999 0.998
Ng- 479.99 1.66825 Tg (°C) 650 -10/0 72 600 0.999 0.998
Ng 435.84 1.67472 Ts (°C) 695 0/10 73 550 0.999 0.998
Ny, 404.66 1.68081 T (°C) | 572 10/20 74 500 0.999 0.998
n; 365.01 1.69138 T2 (°C) 630 20/30 75 480 0.999 0.998
OLsoigoc (L07/K) | 74 30/40 76 460 0.998 0.996
Oz00300°c (107/K)| 86 40/50 77 440 0.997 0.994
A (W/(mK)) | 0.69 50/60 77 420 0.996 0.992
Constants of Dispersion Formula 60/70 78 400 0.991 0.983
Ag 2.69513820E+00 70/80 78 390 0.983 0.970
A -8.84212838E-03 Mechanical Properties 80/90 79 380 0.969 0.946
A, 1.89677206E-02 HK (10Pa) | 520 90/100 80 370 0.937 0.893
Az 4.17388089E-04 Fa 132 100/110 81 360 0.876 0.787
A, -9.33466805E-06 E (GPa) 934 110/120 82 350 0.752 0.585
As 1.53699645E-06 G (GPa) 37.3 120/130 83 340 0.521 0.275
il 0.253 130/140 83 330 0.203 0.037
Density Solarization op (MPa) 60 140/150 84 320
p (g/em®) ‘ 3.90 AL (%) | -0.7 || B (10™/Pa) | 1.84 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 24 | 27 | 30| 30| 30 3.2 3.4 3.7 | 38 | 45 Coloration Code
40~-20 | 24 | 28 | 30| 3.0 | 30 3.2 3.4 38 | 39 | 45 Ago(A70)/As ‘ 380/335
-20~0 24 | 27 | 30| 30| 30 3.2 34 39 | 40 | 45 Coloration of Internal
0~20 24 | 27 | 30| 31 | 31 3.2 3.4 39 | 40 | 45 Transmittance
20~40 24 | 27 | 30| 30| 30 3.2 34 40 | 41 | 46 ATgo/ATs ‘ 360/330
40 ~ 60 23 |29 | 32| 32| 32 3.3 3.5 42 | 43 | 47
60 ~ 80 25130 | 32|33 | 33 34 3.6 43 | 44 | 49 Constants of dn/dt
80~ 100 26 | 31 | 33| 34 | 34 3.6 3.8 45 | 46 | 5.0 Dy D, D,
100~120 | 27 | 32 | 34 | 35 | 35 3.7 3.9 46 | 47 | 5.2 1.19E-06 | 1.20E-08 | -1.58E-11
120~140 | 27 | 33 | 35| 36 | 3.6 3.8 4.0 47 | 48 | 53 Eq E, ATk
140~160 | 2.7 | 33 |36 | 36 | 3.7 3.9 4.1 49 | 50 | 55 6.13E-07 | 5.48E-10 | 2.23E-01
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H-ZBaF52 670472 Ny - 1.67003 Vy - 47.20 NgE—Nc - 0.014197
ne = 1.67340 Ve = 46.90 Ng—nc-= 0.014358
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.63652 Pac 0.2987 RC (S) 1 2400 0.938 0.877
Ny970 1970.09 1.64169 Ped 0.2374 RA (S) 3 2200 0.970 0.944
Nis530 1529.58 1.64750 Por 0.5628 Dw 1 2000 0.989 0.978
N1129 1128.64 1.65305 Plac 0.2486 Da 1 1800 0.993 0.987
N1os4 1064.00 1.65411 P'ed 0.2347 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.65500 P'yr 0.4987 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.65856 CR 1 1200 0.999 0.998
Na- 768.19 1.66107 1060 0.999 0.998
Ny 706.52 1.66342 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.66579 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.66646 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.66709 AP, ¢ -0.0024 °C a 850 0.999 0.998
Np 589.29 1.66990 APq, -0.0088 -50/-40 55 800 0.999 0.998
Ng 587.56 1.67003 AP -0.0044 -40/-30 59 750 0.999 0.998
Ne 546.07 1.67340 -30/-20 62 700 0.999 0.998
= 486.13 1.67999 Thermal Properties -20/-10 64 650 0.999 0.998
Ng- 479.99 1.68082 Tg (°C) 602 -10/0 66 600 0.999 0.998
Ng 435.84 1.68798 Ts (°C) 661 0/10 68 550 0.999 0.998
Ny, 404.66 1.69475 T (°C) | 539 10/20 70 500 0.998 0.996
n; 365.01 1.70662 T2 (°C) 582 20/30 71 480 0.996 0.993
OLsoigoc (107/K) | 67 30/40 72 460 0.995 0.991
Oz00300°c (107/K)| 85 40/50 73 440 0.994 0.988
A (W/(m K)) | 1.08 50/60 73 420 0.992 0.983
Constants of Dispersion Formula 60/70 74 400 0.983 0.967
Ag 2.72917137E+00 70/80 74 390 0.973 0.947
A -1.01247435E-02 Mechanical Properties 80/90 75 380 0.952 0.907
A, 2.03135768E-02 HK (10'Pa) | 626 90/100 76 370 0.909 0.826
Az 5.48969301E-04 Fa 151 100/110 77 360 0.807 0.652
A, -1.03383424E-05 E (GPa) 96.3 110/120 77 350 0.596 0.355
As 1.79727765E-06 G (GPa) 37.6 120/130 78 340 0.269 0.072
i 0.279 130/140 79 330
Density Solarization op (MPa) 70 140/150 81 320
p (g/em®) ‘ 3.49 AL (%) | -1.0 || B (10™/Pa) | 1.90 150/160 82 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 35139 | 41| 42 | 43 4.5 4.7 52 | 52 | 56 Coloration Code
40~-20 | 35| 38 | 41| 42 | 43 4.5 4.7 52 | 52 | 56 Ago(A70)/As ‘ 380/340
-20~0 36 | 39 | 41 | 42 | 42 4.5 4.7 52 | 53 | 538 Coloration of Internal
0~20 36 | 39 | 41 | 42 | 42 4.5 4.7 52 | 53 | 58 Transmittance
20~40 36 | 39 | 40 | 41 | 43 4.5 4.7 53 | 54 | 59 ATgo/ATs ‘ 369/340
40 ~ 60 36 | 40 | 41| 42 | 43 4.5 4.8 54 | 55 | 6.0
60 ~ 80 36 | 40 | 41 | 42 | 43 4.6 4.9 55 | 56 | 6.2 Constants of dn/dt
80~ 100 36 | 40 | 42 | 43 | 44 4.6 4.9 57 | 58 | 6.3 Dy D, D,
100~120 | 3.7 | 41 | 44 | 45 | 45 4.6 51 6.0 | 6.1 | 64 3.13E-06 | 9.94E-09 | -1.48E-11
120~140 | 3.7 | 41 | 45 | 46 | 4.6 4.7 5.1 6.1 | 6.2 | 65 Eq E, Mk
140~160 | 3.8 | 42 | 46 | 47 | 47 4.7 5.2 6.3 | 6.4 | 6.7 6.71E-07 | 8.33E-10 | 2.17E-01
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H-ZBaF65 654397 Ny - 1.65412 Vg - 39.68 NgE—Nc - 0.016484
n. = 1.65803 Ve = 39.46 Ng—ng-= 0.016678
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.61564 Pac 0.2973 RC (S) 1 2400 0.917 0.840
Ny970 1970.09 1.62166 Ped 0.2372 RA (S) 1 2200 0.950 0.900
Nis530 1529.58 1.62838 Por 0.5727 Dw 1 2000 0.987 0.974
Ny129 1128.64 1.63471 Plac 0.2470 Da 1 1800 0.993 0.986
N1os4 1064.00 1.63592 P'ed 0.2344 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.63693 P'yr 0.5079 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.64097 CR 1 1200 0.999 0.998
Na- 768.19 1.64383 1060 0.999 0.998
Ny 706.52 1.64651 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.64922 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.65000 AP, -0.0024 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.65072 AP, ¢ -0.0050 °C a 850 0.999 0.998
Np 589.29 1.65397 APq, 0.0132 -50/-40 66 800 0.999 0.998
Ng 587.56 1.65412 AP 0.0049 -40/-30 69 750 0.999 0.998
Ne 546.07 1.65803 -30/-20 71 700 0.999 0.998
Ne 486.13 1.66571 Thermal Properties -20/-10 72 650 0.999 0.998
Ng- 479.99 1.66668 Tg (°C) 609 -10/0 73 600 0.999 0.998
Ng 435.84 1.67515 Ts (°C) 665 0/10 74 550 0.999 0.998
Ny, 404.66 1.68327 T (°C) | 549 10/20 75 500 0.999 0.998
n; 365.01 1.69784 T2 (°C) 590 20/30 75 480 0.998 0.996
OLsoigoc (L07/K) | 74 30/40 76 460 0.997 0.994
Oz00300°c (107/K)| 89 40/50 77 440 0.996 0.992
A (WI(mK)) | 1.13 50/60 78 420 0.994 0.990
Constants of Dispersion Formula 60/70 78 400 0.991 0.983
Ag 2.66955809E+00 70/80 79 390 0.988 0.974
A -1.17053780E-02 Mechanical Properties 80/90 79 380 0.977 0.958
A, 2.16385159E-02 HK (10'Pa) | 565 90/100 80 370 0.957 0.919
Az 1.09755393E-03 Fa 141 100/110 81 360 0.899 0.813
A, -7.38357886E-05 E (GPa) 92.0 110/120 82 350 0.751 0.568
As 6.82335888E-06 G (GPa) 37.0 120/130 83 340 0.401 0.164
i 0.243 130/140 84 330
Density Solarization op (MPa) 88 140/150 85 320
p (g/em®) ‘ 3.01 AL (%) | -16 || B (10™/Pa) | 2.77 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 20 | 24 | 27| 28 29 3.1 3.3 3.7 | 38 | 46 Coloration Code
40~-20 | 21 | 25 | 27 | 28 | 29 3.2 3.5 38 | 39 | 48 Ago(A70)/As ‘ 370/335
-20~0 24 | 27 129 |29 | 30 3.3 35 39 | 39 | 49 Coloration of Internal
0~20 26 | 29 | 31| 31 | 32 3.5 3.6 41 | 41 | 49 Transmittance
20~ 40 27 130 | 32|32 | 33 3.6 3.7 43 | 43 | 5.1 ATgo/ATs ‘ 360/336
40~ 60 27 | 30 | 33| 33 | 34 3.7 4.0 46 | 46 | 54
60 ~ 80 29 | 31 | 33| 33| 34 3.9 4.3 48 | 48 | 5.6 Constants of dn/dt
80~ 100 30|32 | 34| 35| 36 4.0 4.4 50 | 5.0 | 58 Dy D, D,
100~120 | 3.2 | 34 | 36 | 3.7 | 38 4.1 4.5 52 | 52 | 6.0 1.44E-06 | 1.63E-08 | -2.55E-11
120~140 | 33 | 35 | 38 | 39 | 4.0 4.3 4.6 53 | 53 | 6.1 Eq E, Mk
140~160 | 34 | 3.6 |39 | 40 | 41 4.4 4.8 53 | 54 | 6.3 5.71E-07 | 3.95E-10 | 2.77E-01
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H-LaF1 694492 Ny - 1.69362 Vg - 49.20 Ng—n¢ - 0.014099
n. = 1.69696 Ve = 48.85 Ng—ng-= 0.014266
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.65990 Pac 0.2986 RC (S) 1 2400 0.922 0.850
Ny970 1970.09 1.66516 Ped 0.2369 RA (S) 3 2200 0.976 0.953
Nis530 1529.58 1.67106 Por 0.5603 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.67666 Plac 0.2488 Da 3 1800 0.999 0.998
N1os4 1064.00 1.67773 P'ed 0.2341 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.67863 P'yr 0.4963 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.68220 CR 2 1200 0.999 0.998
Na- 768.19 1.68471 1060 0.999 0.998
Ny 706.52 1.68705 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.68941 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69007 AP, 0.0015 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69070 AP, ¢ -0.0016 °C a 850 0.999 0.998
Np 589.29 1.69350 APq, -0.0139 -50/-40 65 800 0.999 0.998
Ng 587.56 1.69362 AP -0.0071 -40/-30 68 750 0.999 0.998
Ne 546.07 1.69696 -30/-20 70 700 0.999 0.998
Ne 486.13 1.70351 Thermal Properties -20/-10 71 650 0.999 0.998
Ng- 479.99 1.70433 Tg (°C) 663 -10/0 72 600 0.999 0.998
Ng 435.84 1.71141 Ts (°C) 699 0/10 73 550 0.999 0.998
Ny, 404.66 1.71805 T, (°C) | 603 10/20 73 500 0.999 0.998
n; 365.01 1.72957 T2 (°C) 640 20/30 75 480 0.997 0.994
Osggoec (107/K) | 74 30/40 76 460 0.995 0.990
Oy00300°c (L07/K) | 87 40/50 76 440 0.992 0.986
A (W/(m K)) | 0.87 50/60 77 420 0.987 0.982
Constants of Dispersion Formula 60/70 78 400 0.981 0.971
A 2.80794251E+00 70/80 78 390 0.974 0.957
A -1.04533648E-02 Mechanical Properties 80/90 79 380 0.961 0.931
A, 2.07773005E-02 HK (10'Pa) | 545 90/100 80 370 0.932 0.876
Az 4.06086547E-04 Fa 159 100/110 80 360 0.866 0.759
A, 1.98268226E-05 E (GPa) 91.9 110/120 81 350 0.716 0.521
As -7.40077504E-07 G (GPa) 36.0 120/130 82 340 0.409 0.174
i 0.277 130/140 83 330 0.078 0.010
Density Solarization op (MPa) 74 140/150 83 320
p (g/cm®) ‘ 3.97 AL (%) | -05 || B(10™/Pa) | 1.70 150/160 84 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 13|16 |18 | 1.8 19 2.0 2.2 26 | 27 | 32 Coloration Code
-40 ~ -20 13|17 |19 19 1.9 2.0 2.2 26 | 27 | 3.2 Ago(A70)/As ‘ 380/330
-20~0 13|16 |19 | 19 1.9 2.1 2.3 27 | 28 | 3.3 Coloration of Internal
0~20 13|17 |19 19 1.9 2.1 2.3 27 | 28 | 3.3 Transmittance
20~ 40 13118 | 20 20 | 20 2.1 2.4 27 | 28 | 35 ATgo/ATs ‘ 363/334
40~ 60 14 18 |21 21| 21 2.1 2.4 28 | 29 | 35
60~ 80 15119 |21 21| 21 2.3 2.5 30 | 31 | 36 Constants of dn/dt
80~ 100 15119 |21 22| 22 2.3 2.6 31 | 33 | 37 Dy D, D,
100~120 | 15 | 19 | 21 | 22 | 22 2.3 2.7 32 | 34 | 3.8 ||-7.87E-07 | 1.19E-08 | -2.18E-11
120~140 | 16 | 20 | 21 | 22 | 23 2.4 2.8 33 | 34 | 39 Eq E, Mk
140~160 | 1.7 | 21 | 22 | 23 | 24 2.6 3.0 35 | 36 | 40 5.08E-07 | 3.70E-10 | 2.42E-01
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H-LaF2A 717479 Ny - 1.71700 Vy - 47.89 Ng—nc¢ - 0.014972
n. = 1.72056 Ve = 47.65 Ng—ng-= 0.015122
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2999 RC (S) 1 2400 0.907 0.822
Ny970 1970.09 Ped 0.2378 RA (S) 2 2200 0.967 0.935
Nis530 1529.58 Por 0.5604 Dw 1 2000 0.986 0.971
Ny129 1128.64 1.69904 Plac 0.2493 Da 4 1800 0.994 0.988
N1os4 1064.00 1.70015 P'ed 0.2354 Ron (S) 1 1600 0.998 0.995
N 1013.98 1.70108 P'yr 0.4973 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.70484 CR 1 1200 0.999 0.998
Na- 768.19 1.70750 1060 0.999 0.998
Ny 706.52 1.70999 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.71251 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.71323 AP, -0.0016 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.71388 AP, ¢ -0.0037 °C a 850 0.999 0.998
Np 589.29 1.71687 APq, -0.0087 -50/-40 67 800 0.999 0.998
Ng 587.56 1.71700 AP -0.0030 -40/-30 72 750 0.999 0.998
Ne 546.07 1.72056 -30/-20 73 700 0.999 0.998
Ng 486.13 1.72748 Thermal Properties -20/-10 75 650 0.998 0.997
Ng- 479.99 1.72835 Tg (°C) 689 -10/0 75 600 0.999 0.997
Ng 435.84 1.73587 Ts (°C) 731 0/10 76 550 0.999 0.997
Ny, 404.66 1.74295 T (C) | 621 10/20 78 500 0.998 0.996
n; 365.01 1.75527 T2 (°C) 662 20/30 78 480 0.997 0.994
OLsogoc (L07/K) | 77 30/40 78 460 0.996 0.992
Oz00300°c (107/K)| 90 40/50 80 440 0.995 0.990
A (W/(m K)) | 0.63 50/60 80 420 0.993 0.986
Constants of Dispersion Formula 60/70 83 400 0.989 0.977
Ag 2.88020693E+00 70/80 83 390 0.983 0.967
A -9.72282525E-03 Mechanical Properties 80/90 84 380 0.974 0.948
A, 2.40408618E-02 HK (10Pa) | 530 90/100 84 370 0.951 0.905
Az 2.48389828E-05 Fa 122 100/110 84 360 0.900 0.810
A, 6.26809703E-05 E (GPa) 91.7 110/120 85 350 0.770 0.593
As -1.98030657E-06 G (GPa) 35.5 120/130 85 340 0.488 0.238
i 0.293 130/140 86 330 0.143 0.020
Density Solarization op (MPa) 85 140/150 88 320
p (g/em®) ‘ 421 AN (%) ‘ 0.3 B (10™/Pa) | 1.29 150/160 89 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 -0.2 | 0.1 03 | 04 0.4 0.7 0.9 1.2 1.2 1.6 Coloration Code
40~-20 | 02101 | 03|04 | 05 0.7 0.9 13 | 1.3 | 16 Ago(A70)/As ‘ 370/335
-20~0 01|02 |04 04| 05 0.7 1.0 13 | 1.3 | 17 Coloration of Internal
0~20 02| 03 |04 ] 05| 05 0.8 1.0 13 | 1.3 | 17 Transmittance
20~ 40 02|03 |04 05| 06 0.8 1.0 13 | 14 | 18 ATgo/ATs ‘ 360/332
40~ 60 -02| 03 |04 ] 05| 06 0.9 1.1 13 | 14 | 18
60 ~ 80 02|04 |05 06 | 07 0.9 11 13 | 14 | 18 Constants of dn/dt
80~100 |-0.1| 05 | 05| 07| 09 1.0 1.3 15 | 16 | 20 Dy D, D,
100~120 | -0.1 | 06 | 06 | 0.7 | 10 1.2 1.4 1.7 | 19 | 21 || -3.77E-06 | 1.15E-08 | -1.71E-11
120~140 | 00 | 06 | 08 | 0.8 | 11 1.4 15 19 | 21 | 23 Eq E, Mk
140~160 | 0.0 | 06 |08 | 09 | 12 1.6 1.8 19 | 21 | 23 7.48E-07 | 4.03E-10 | 8.88E-09
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H-LaF3B 744449 Ny - 1.74400 Vyg - 44.90 Ng—nc¢ - 0.016570
Ne=1.74794 Ve = 44.63 Ng—nc-= 0.016760
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.70713 Pac 0.2981 RC (S) 1 2400 0.914 0.835
Ny970 1970.09 1.71244 Ped 0.2378 RA (S) 3 2200 0.960 0.922
Nis530 1529.58 1.71852 Por 0.5631 Dw 1 2000 0.983 0.966
Ny129 1128.64 1.72451 Plac 0.2482 Da 3 1800 0.999 0.998
N1os4 1064.00 1.72568 P'ed 0.2351 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.72667 P'yr 0.4988 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.73070 CR 1200 0.999 0.998
Na- 768.19 1.73359 1060 0.999 0.998
Ny 706.52 1.73630 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.73906 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.73984 AP, -0.0013 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74057 AP, ¢ -0.0060 °C a 850 0.999 0.998
Np 589.29 1.74386 APq, -0.0099 -50/-40 67 800 0.999 0.998
Ng 587.56 1.74400 AP -0.0036 -40/-30 69 750 0.999 0.998
Ne 546.07 1.74794 -30/-20 71 700 0.999 0.998
Ng 486.13 1.75563 Thermal Properties -20/-10 72 650 0.999 0.998
Ng- 479.99 1.75660 Tg (°C) 630 -10/0 73 600 0.999 0.998
Ng 435.84 1.76496 Ts (°C) 683 0/10 74 550 0.999 0.998
Ny, 404.66 1.77285 T (°C) | 557 10/20 75 500 0.999 0.998
n; 365.01 1.78666 T2 (°C) 602 20/30 76 480 0.999 0.998
OLsoigoc (L07/K) | 74 30/40 77 460 0.999 0.998
Oz00300°c (107/K)| 89 40/50 77 440 0.999 0.998
A (W/(m K)) | 0.98 50/60 78 420 0.997 0.995
Constants of Dispersion Formula 60/70 78 400 0.994 0.990
Ag 2.96773191E+00 70/80 78 390 0.990 0.984
A -1.07334025E-02 Mechanical Properties 80/90 79 380 0.987 0.974
A, 2.46639798E-02 HK (10'Pa) | 551 90/100 80 370 0.977 0.954
Az 7.96273827E-04 Fa 149 100/110 81 360 0.954 0.911
A, -3.49870097E-05 E (GPa) 97.3 110/120 82 350 0.922 0.849
As 3.36130613E-06 G (GPa) 37.6 120/130 83 340 0.864 0.745
il 0.295 130/140 84 330 0.759 0.575
Density Solarization op (MPa) 77 140/150 85 320 0.556 0.310
p (g/em®) ‘ 4.32 AL (%) | -03 || B(10™/Pa) | 1.57 150/160 86 310 0.212 0.048
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 21| 24 | 26 | 26 2.6 2.9 3.2 3.7 | 38 | 44 Coloration Code
40~-20 | 20 | 23 | 26 | 27 | 27 2.9 3.2 3.7 | 38 | 44 Ago(A70)/As ‘ 365/310
-20~0 20 | 24 | 26 | 27 | 27 2.9 3.2 3.7 | 39 | 45 Coloration of Internal
0~20 20 | 24 | 26 | 27 | 27 2.9 3.2 38 | 39 | 46 Transmittance
20~40 20 | 24 | 26 | 27 | 27 2.9 3.2 39 | 40 | 46 ATgo/ATs ‘ 345/310
40 ~ 60 20 | 24 | 27 | 28 | 28 3.0 3.3 40 | 40 | 47
60 ~ 80 20 | 25 | 27 | 28 | 28 3.0 3.3 40 | 41 | 48 Constants of dn/dt
80~ 100 21 | 26 | 29| 30 | 29 3.1 3.5 41 | 42 | 49 Dy D, D,
100~120 | 21 | 27 | 29 | 3.0 | 30 3.1 3.5 41 | 42 | 20 3.99E-08 | 1.22E-08 | -2.10E-11
120~140 | 22 | 27 | 30| 31 | 30 3.3 3.6 42 | 43 | 51 Eq E, Mk
140~160 | 23 | 28 |30 | 31 | 31 3.3 3.6 42 | 43 | 5.1 7.06E-07 | -1.18E-10 | 1.86E-01
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H-LaF3C 744449 Ny - 1.74400 Vy - 44.90 Ng—nc¢ - 0.016570
ne= 1.74794 Ve = 44.63 Ng—ng-= 0.016760
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2981 RC (S) 1 2400 0.910 0.828
Ny970 1970.09 Ped 0.2378 RA (S) 2 2200 0.962 0.926
Nis530 1529.58 Por 0.5631 Dw 1 2000 0.982 0.965
Ny129 1128.64 1.72461 Plac 0.2482 Da 3 1800 0.992 0.983
N1os4 1064.00 1.72577 P'ed 0.2351 Ron (S) 1 1600 0.998 0.995
N 1013.98 1.72675 P'yr 0.4988 RP (S) 2 1400 0.999 0.997
Ns 852.11 1.73074 CR 1 1200 0.999 0.998
Na- 768.19 1.73361 1060 0.999 0.998
n, 706.52 1.73633 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.73906 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.73984 AP, -0.0013 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74058 AP, ¢ -0.0060 °C a 850 0.999 0.998
Np 589.29 1.74386 APq, -0.0148 -50/-40 78 800 0.999 0.998
Ng 587.56 1.74400 AP -0.0060 -40/-30 81 750 0.999 0.998
Ne 546.07 1.74794 -30/-20 84 700 0.999 0.998
Ng 486.13 1.75563 Thermal Properties -20/-10 86 650 0.999 0.998
Ng- 479.99 1.75660 Tg (°C) 626 -10/0 88 600 0.999 0.998
Ng 435.84 1.76496 Ts (°C) 676 0/10 89 550 0.999 0.998
Ny, 404.66 1.77287 T (°C) | 553 10/20 90 500 0.999 0.998
n; 365.01 1.78671 T2 (°C) 598 20/30 90 480 0.999 0.997
OLsgigoec (107/K) | 73 30/40 91 460 0.998 0.996
Oz00300°c (L07/K) | 91 40/50 92 440 0.998 0.995
A (W/(mK)) | 0.70 50/60 92 420 0.997 0.993
Constants of Dispersion Formula 60/70 93 400 0.995 0.991
A 2.96730744E+00 70/80 93 390 0.993 0.984
A -1.01565086E-02 Mechanical Properties 80/90 94 380 0.986 0.971
A, 2.47645800E-02 HK (10'Pa) | 502 90/100 95 370 0.972 0.943
Az 7.87107350E-04 Fa 195 100/110 97 360 0.934 0.870
A, -3.51755571E-05 E (GPa) 110/120 98 350 0.828 0.685
As 3.47733569E-06 G (GPa) 120/130 99 340 0.565 0.325
v 130/140 | 100 330 0.187 0.038
Density Solarization op (MPa) 140/150 | 101 320
p (g/cm®) ‘ 4.34 AL (%) |04 || B (10™/Pa) 150/160 | 102 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 05|08 |09 11 1.2 1.4 1.6 18 | 20 | 25 Coloration Code
40~-20 | 05108 |11 12| 12 1.4 1.7 19 | 21 | 26 Ago(A70)/As ‘ 370/335
-20~0 05|08 |11 1.2 13 1.4 1.8 20 | 21 | 28 Coloration of Internal
0~20 06 | 10 | 11|12 | 13 1.6 1.8 20 | 22 | 29 Transmittance
20~ 40 06 | 1.1 | 12| 13 | 14 1.6 1.9 21 | 22 | 31 ATgo/ATs ‘ 355/331
40~ 60 06 |12 | 12| 13 | 14 1.7 1.9 21 | 23 | 32
60 ~ 80 07 13 |13 | 14 1.6 1.9 2.0 22 | 24 | 34 Constants of dn/dt
80~ 100 07 |13 | 14| 15| 18 2.0 2.0 23 | 25 | 34 Dy D, D,
100~120 | 0.7 | 14 |16 | 1.7 | 19 2.1 2.3 24 | 25 | 3.6 ||-2.11E-06 | 1.25E-08 | -2.36E-11
120~140 | 0.7 | 15 | 16 | 18 | 2.1 2.2 2.3 25 | 26 | 3.8 Eq E, Mk
140~160 | 08 | 15 |16 | 1.8 | 2.1 2.3 2.5 26 | 26 | 39 5.31E-07 | 3.26E-10 | 2.44E-01
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H-LaF4A 750350 Ny - 1.74950 Vg - 35.04 NgE—Nc - 0.021390
ne = 1.75456 ve = 34.77 Ng—ng-= 0.021700
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2927 RC (S) 1 2400 0.933 0.871
Ny970 1970.09 Ped 0.2366 RA (S) 1 2200 0.980 0.960
Nis530 1529.58 Por 0.5881 Dw 1 2000 0.992 0.983
Ny129 1128.64 1.72537 Plac 0.2433 Da 3 1800 0.996 0.992
N1os4 1064.00 1.72677 P'ed 0.2332 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.72796 P'yr 0.5203 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.73284 CR 1200 0.999 0.998
Na- 768.19 1.73640 1060 0.999 0.998
Ny 706.52 1.73977 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.74324 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.74422 AP, -0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74513 AP, ¢ 0.0027 °C a 850 0.999 0.998
Np 589.29 1.74931 APq, 0.0044 -50/-40 72 800 0.999 0.998
Ng 587.56 1.74950 AP 0.0017 -40/-30 74 750 0.999 0.998
Ne 546.07 1.75456 -30/-20 75 700 0.998 0.997
Ng 486.13 1.76463 Thermal Properties -20/-10 75 650 0.998 0.997
Ng- 479.99 1.76592 Tg (°C) 576 -10/0 77 600 0.998 0.996
Ng 435.84 1.77721 Ts (°C) 620 0/10 78 550 0.997 0.995
Ny, 404.66 1.78821 T, (°C) | 507 10/20 80 500 0.994 0.989
n; 365.01 1.80840 T2 (°C) 548 20/30 81 480 0.991 0.983
OLsorsoc (107/K) | 80 30/40 83 460 0.988 0.976
Oz00300°c (L07/K)| 98 40/50 85 440 0.982 0.965
A (W/(m K)) | 0.81 50/60 85 420 0.971 0.943
Constants of Dispersion Formula 60/70 86 400 0.941 0.886
Ag 2.96710812E+00 70/80 87 390 0.910 0.829
A -1.16353219E-02 Mechanical Properties 80/90 87 380 0.853 0.727
A, 3.04712653E-02 HK (10'Pa) | 526 90/100 87 370 0.733 0.537
A 1.14514132E-03 Fa 177 100/110 88 360 0.489 0.239
A, -3.15749319E-05 E (GPa) 93.7 110/120 89 350 0.161 0.026
As 7.84016441E-06 G (GPa) 36.3 120/130 89 340
i 0.290 130/140 96 330
Density Solarization op (MPa) 72 140/150 96 320
p (g/em®) ‘ 3.84 AL (%) | -03 || B(10™/Pa) | 2.36 150/160 97 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 06 | 1.0 14 | 14 15 1.6 2.1 2.5 2.6 3.5 Coloration Code
40~-20 | 06| 10 | 14| 14 | 15 1.6 2.1 26 | 27 | 3.6 Ago(A70)/As ‘ 415/355
-20~0 06 | 1.0 | 15| 15 1.5 1.6 2.2 26 | 27 | 3.8 Coloration of Internal
0~20 07 |11 | 15| 16 | 16 1.7 2.3 27 | 28 | 39 Transmittance
20~ 40 0711 |16 | 16 | 1.7 1.8 2.4 28 | 3.0 | 42 ATgo/ATs ‘ 387/353
40~ 60 08 |13 | 18| 18 | 19 2.0 2.2 30 | 3.2 | 43
60 ~ 80 09 | 15 19 | 20 | 21 2.2 2.6 33 | 34 | 46 Constants of dn/dt
80~ 100 10| 17 2121 | 22 2.3 2.7 36 | 3.7 | 48 Dy D, D,
100~120 | 1.2 | 19 | 21 | 22 | 23 2.5 2.9 39 | 40 | 5.0 ||-1.97E-06 | 1.30E-08 | -1.43E-11
120~140 | 1.2 | 21 | 24 | 24 | 25 2.6 3.1 41 | 41 | 53 Eq E, Mk
140~160 | 14 | 22 |25 | 25 | 26 2.7 3.3 42 | 43 | 55 6.27E-07 | 5.47E-10 | 2.84E-01
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H-LaF6LB 757477 Ny - 1.75700 Vy - 47.71 Ng—nc¢ - 0.015866
n.= 1.76078 Ve = 47.47 Ng—ng-= 0.016028
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.71608 Pac 0.3006 RC (S) 1 2400 0.839 0.704
Ny970 1970.09 1.72302 Ped 0.2382 RA (S) 3 2200 0.971 0.943
Nis530 1529.58 1.73065 Por 0.5546 Dw 1 2000 0.996 0.992
Ny129 1128.64 1.73755 Plac 0.2508 Da 3 1800 0.999 0.998
N1os4 1064.00 1.73882 P'ed 0.2358 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.73988 P'yr 0.4916 RP (S) 2 1400 0.999 0.998
N, 852.11 1.74401 CR 1200 0.999 0.998
Na- 768.19 1.74688 1060 0.999 0.998
N 706.52 1.74954 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.75223 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.75298 AP, -0.0031 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.75368 AP, ¢ -0.0097 °C a 850 0.999 0.998
Np 589.29 1.75686 APq, 0.0071 -50/-40 48 800 0.999 0.998
Ng 587.56 1.75700 AP 0.0032 -40/-30 51 750 0.999 0.998
Ne 546.07 1.76078 -30/-20 52 700 0.999 0.998
Ng 486.13 1.76809 Thermal Properties -20/-10 53 650 0.999 0.998
Ng- 479.99 1.76901 Tg (°C) 606 -10/0 54 600 0.999 0.998
Ng 435.84 1.77689 Ts (°C) 631 0/10 55 550 0.999 0.998
n, 404.66 1.78427 T (°C) | 538 10/20 55 500 0.999 0.998
n; 365.01 1.79708 T2 (°C) 580 20/30 56 480 0.999 0.997
OLspgoec (107/K) | 54 30/40 57 460 0.998 0.996
Oz00300°c (L07/K)| 70 40/50 57 440 0.997 0.994
A (W/(mK)) | 0.90 50/60 58 420 0.994 0.989
Constants of Dispersion Formula 60/70 58 400 0.991 0.981
A 3.01951070E+00 70/80 58 390 0.988 0.974
A -1.45577999E-02 Mechanical Properties 80/90 59 380 0.982 0.961
A, 2.21379040E-02 HK (107Pa) 654 90/100 60 370 0.972 0.939
A 1.27974562E-03 Fa 78 100/110 61 360 0.956 0.895
A, -1.16064079E-04 E (GPa) 108.3 110/120 62 350 0.928 0.841
As 7.16841005E-06 G (GPa) 41.3 120/130 63 340 0.881 0.758
i 0.312 130/140 64 330 0.802 0.627
Density Solarization op (MPa) 73 140/150 65 320 0.652 0.412
p (g/cm®) ‘ 4.25 AL(%) | -05 || B (10'12/pa) 2.20 150/160 65 310 0.361 0.125
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 72 | 7.7 | 80 | 8.0 8.1 8.2 8.5 92 | 9.2 | 938 Coloration Code
-40 ~ -20 72 |77 |80 81| 81 8.2 8.6 92 | 92 | 938 Ago(A70)/As ‘ 370/305
-20~0 73| 77 | 80| 81| 81 8.4 8.6 93 | 93 | 9.9 Coloration of Internal
0~20 74 |77 |80 81| 82 8.4 8.6 94 | 9.4 | 10.0 Transmittance
20~ 40 74 |79 | 81| 82| 82 8.6 8.7 94 | 9.4 | 10.0 ATgo/ATs ‘ 345/306
40~ 60 74 | 80 | 82|83 | 84 8.7 9.0 95 | 95 | 104
60~ 80 77 | 82 | 84| 85| 86 8.9 9.0 98 | 9.8 | 105 Constants of dn/dt
80~ 100 77 | 83 | 85 86 | 88 9.0 9.2 | 10.0 | 10.0 | 10.8 Dy D, D,
100~120 | 79 | 86 | 89 | 9.0 | 9.1 9.2 94 | 10.2 | 10.2 | 10.9 || 9.40E-06 | 1.36E-08 | -1.08E-11
120~140 | 80 | 88 | 9.0 | 9.2 | 93 9.4 95 | 103 | 103 | 111 Eq = Mk
140~160 | 81 | 89 |92 | 93 | 94 9.5 9.7 | 106 | 10.6 | 11.3 || 6.21E-07 | 2.74E-10 | 2.21E-01
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H-LaE7 289371 Ny - 1.78179 Vg - 37.09 NgE—Nc - 0.021077
n.= 1.78679 Ve = 36.83 Ng—ng-= 0.021366
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.73781 Pac 0.2942 RC (S) 1 2400 0.939 0.882
Ny970 1970.09 1.74384 Ped 0.2372 RA (S) 1 2200 0.980 0.960
Nis530 1529.58 1.75079 Por 0.5817 Dw 1 2000 0.997 0.994
Ny129 1128.64 1.75779 Plac 0.2443 Da 1 1800 0.999 0.998
N1os4 1064.00 1.75919 P'ed 0.2340 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.76038 P'yr 0.5148 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.76527 CR 1200 0.999 0.998
Na- 768.19 1.76881 1060 0.999 0.998
Ny 706.52 1.77216 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.77559 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.77657 AP, -0.0010 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.77748 AP, ¢ -0.0003 °C a 850 0.998 0.996
Np 589.29 1.78161 APq, 0.0018 -50/-40 54 800 0.998 0.996
Ng 587.56 1.78179 AP 0.0002 -40/-30 58 750 0.998 0.996
Ne 546.07 1.78679 -30/-20 61 700 0.998 0.996
Ng 486.13 1.79667 Thermal Properties -20/-10 63 650 0.998 0.996
Ng- 479.99 1.79793 Tg (°C) 661 -10/0 65 600 0.998 0.996
Ng 435.84 1.80893 Ts (°C) 685 0/10 67 550 0.997 0.994
Ny, 404.66 1.81955 T (°C) | 581 10/20 69 500 0.997 0.994
n; 365.01 1.83869 T2 (°C) 623 20/30 70 480 0.995 0.990
OLsgigoec (107/K) | 67 30/40 71 460 0.989 0.978
Oz00/300°¢ (L07/K) | 82 40/50 72 440 0.981 0.962
A (W/(m K)) | 0.97 50/60 72 420 0.967 0.935
Constants of Dispersion Formula 60/70 73 400 0.935 0.874
A 3.08047013E+00 70/80 73 390 0.906 0.821
A -1.22464411E-02 Mechanical Properties 80/90 74 380 0.848 0.719
A, 3.09400964E-02 HK (10'Pa) | 566 90/100 75 370 0.744 0.554
Az 1.05872727E-03 Fa 151 100/110 76 360 0.582 0.339
A, -1.30807247E-05 E (GPa) 119.1 110/120 76 350 0.329 0.108
As 4.91706463E-06 G (GPa) 46.1 120/130 77 340
i 0.291 130/140 78 330
Density Solarization op (MPa) 140/150 80 320
p (g/cm®) ‘ 4.13 AL (%) | -0.6 || B (10™/Pa) | 1.94 150/160 81 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 31 | 36 | 40 | 40 | 40 4.2 4.6 53 | 54 | 6.0 Coloration Code
40~-20 | 31|36 | 40| 40 | 40 4.3 4.7 53 | 54 | 6.3 Ago(A70)/As ‘ 420/350
-20~0 32 | 37 | 40| 41 | 41 4.3 4.7 54 | 55 | 6.3 Coloration of Internal
0~20 32 | 37 | 41| 41 | 41 4.4 4.7 55 | 56 | 64 Transmittance
20~ 40 33138 | 41| 41 | 42 4.4 4.8 56 | 5.7 | 65 ATgo/ATs ‘ 384/346
40~ 60 34 | 38 | 42 | 42 | 44 4.5 5.0 58 | 59 | 6.9
60 ~ 80 36 | 40 | 43 | 44 | 45 4.8 51 60 | 6.1 | 7.1 Constants of dn/dt
80~ 100 37 | 41 | 44 | 45 | 46 4.9 5.3 6.3 | 64 | 7.1 Dy D, D,
100~120 | 39 | 43 | 46 | 46 | 47 5.0 5.5 64 | 65 | 7.3 2.32E-06 | 1.27E-08 | -1.60E-11
120~140 | 42 | 45 | 47 | 47 | 48 5.2 5.6 65 | 66 | 7.6 Eq E, Mk
140~160 | 43 | 46 | 48 | 48 | 49 5.3 5.7 6.6 | 6.7 | 8.0 5.87E-07 | 4.07E-10 | 2.86E-01
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H-LaF10A 788475 Ny - 1.78800 Vg - 47.49 Ng—n¢ - 0.016592
ne = 1.79195 Ve = 47.26 Ng—ng-= 0.016758
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.74466 Pac 0.3014 RC (S) 1 2400 0.787 0.620
Ny970 1970.09 1.75204 Ped 0.2381 RA (S) 3 2200 0.927 0.859
Nis530 1529.58 1.76016 Por 0.5539 Dw 1 2000 0.976 0.953
Ny129 1128.64 1.76750 Plac 0.2512 Da 3 1800 0.991 0.982
N1os4 1064.00 1.76885 P'ed 0.2357 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.76996 P'yr 0.4911 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.77435 CR 1 1200 0.999 0.998
Na- 768.19 1.77738 1060 0.999 0.998
Ny 706.52 1.78018 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.78300 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.78379 AP, -0.0035 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.78453 AP, ¢ -0.0108 °C a 850 0.999 0.998
Np 589.29 1.78785 APq, 0.0157 -50/-40 55 800 0.999 0.998
Ng 587.56 1.78800 AP 0.0070 -40/-30 57 750 0.999 0.998
Ne 546.07 1.79195 -30/-20 59 700 0.999 0.998
Ng 486.13 1.79959 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.80055 Tg (°C) 688 -10/0 61 600 0.999 0.998
Ng 435.84 1.80878 Ts (°C) 709 0/10 61 550 0.999 0.998
Ny, 404.66 1.81649 T (°C) | 617 10/20 62 500 0.999 0.998
n; 365.01 1.82981 T2 (°C) 645 20/30 63 480 0.999 0.998
OLsgigoec (107/K) | 59 30/40 63 460 0.999 0.998
Oyg0300°c (L07/K) | 73 40/50 64 440 0.997 0.994
A (W/(m K)) | 1.00 50/60 64 420 0.995 0.990
Constants of Dispersion Formula 60/70 65 400 0.990 0.982
A 3.12424071E+00 70/80 65 390 0.982 0.972
A -1.57101635E-02 Mechanical Properties 80/90 66 380 0.973 0.955
A, 2.44837290E-02 HK (10'Pa) | 718 90/100 67 370 0.958 0.927
A 1.02164022E-03 Fa 97 100/110 68 360 0.936 0.882
A, -7.05302601E-05 E (GPa) 123.4 110/120 69 350 0.892 0.803
As 4.58907154E-06 G (GPa) 46.9 120/130 69 340 0.818 0.677
i 0.315 130/140 70 330 0.678 0.468
Density Solarization op (MPa) 90 140/150 71 320 0.413 0.178
p (g/cm®) ‘ 4.28 AL (%) | -31 || B(10™/Pa) | 1.35 150/160 72 310 0.091 0.012
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 38 | 41 | 45 | 45 4.5 4.8 51 55 | 56 | 6.0 Coloration Code
40~-20 | 39 | 42 | 45| 45 | 46 4.8 5.1 56 | 57 | 6.1 Ago(A70)/As ‘ 380/315
-20~0 39 | 43 | 45 | 45 | 46 4.8 5.1 5.7 | 5.7 | 6.2 Coloration of Internal
0~20 39 | 43 | 45 | 45 | 46 4.8 5.2 57 | 58 | 6.2 Transmittance
20~ 40 40 | 43 | 45 | 46 | 47 5.0 5.2 58 | 58 | 6.3 ATgo/ATs ‘ 347/314
40~ 60 40 | 45 | 47 | 47 | 48 5.0 5.3 59 | 6.0 | 65
60~ 80 42 | 46 | 48 | 48 | 50 5.2 55 6.1 | 6.2 | 6.7 Constants of dn/dt
80~100 | 43 | 47 | 50| 50 | 52 54 5.6 64 | 6.4 | 6.9 Dy D, D,
100~120 | 44 | 48 | 51 | 51 | 53 55 5.7 65 | 65 | 7.1 3.30E-06 | 1.21E-08 | -1.61E-11
120~140 | 45 | 49 | 52 | 52 | 54 5.6 5.8 6.6 | 66 | 7.3 Eq E, Mk
140~160 | 46 | 5.0 |53 | 53 | 55 5.7 5.9 6.7 | 6.8 | 74 5.85E-07 | 4.50E-10 | 2.21E-01
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H-LaF50B 773496 Ny - 1.77250 Vg - 49.60 NgE—Nc - 0.015575
n.= 1.77621 Ve = 49.36 Ng—ng-= 0.015725
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3018 RC (S) 1 2400 0.759 0.576
Ny970 1970.09 Ped 0.2382 RA (S) 1 2200 0.905 0.818
Nis530 1529.58 Por 0.5515 Dw 1 2000 0.969 0.939
Ny129 1128.64 Plac 0.2518 Da 3 1800 0.986 0.972
N1os4 1064.00 1.75428 P'ed 0.2359 Ron (S) 1 1600 0.994 0.987
N 1013.98 1.75538 P'yr 0.4890 RP (S) 1 1400 0.994 0.987
Ns 852.11 1.75960 CR 1 1200 0.999 0.998
Na- 768.19 1.76249 1060 0.999 0.998
Ny 706.52 1.76514 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.76780 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.76854 AP, -0.0031 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.76924 AP, ¢ -0.0097 °C a 850 0.999 0.998
Np 589.29 1.77236 APq, 0.0170 -50/-40 52 800 0.999 0.998
Ng 587.56 1.77250 AP 0.0070 -40/-30 53 750 0.999 0.998
Ne 546.07 1.77621 -30/-20 54 700 0.999 0.998
Ne 486.13 1.78337 Thermal Properties -20/-10 54 650 0.999 0.998
Ng- 479.99 1.78427 Tg (°C) 682 -10/0 54 600 0.999 0.998
Ng 435.84 1.79196 Ts (°C) 712 0/10 55 550 0.999 0.998
Ny, 404.66 1.79913 T (°C) | 619 10/20 57 500 0.999 0.998
n; 365.01 1.81144 T2 (°C) 665 20/30 57 480 0.999 0.998
OLspigoec (107/K) | 56 30/40 57 460 0.998 0.996
Oz00/300°c (L07/K) | 72 40/50 58 440 0.997 0.994
A (W/(m K)) | 0.95 50/60 59 420 0.995 0.990
Constants of Dispersion Formula 60/70 61 400 0.990 0.980
A 3.07486227E+00 70/80 61 390 0.984 0.968
A -1.60709812E-02 Mechanical Properties 80/90 63 380 0.974 0.948
A, 2.28883031E-02 HK (10'Pa) | 713 90/100 63 370 0.957 0.915
Az 8.28871954E-04 Fa 62 100/110 64 360 0.928 0.861
A, -4.04256219E-05 E (GPa) 117.3 110/120 65 350 0.883 0.780
As 2.26879435E-06 G (GPa) 46.9 120/130 66 340 0.812 0.660
i 0.250 130/140 66 330 0.699 0.488
Density Solarization op (MPa) 108 140/150 67 320 0.528 0.279
p (g/cm®) ‘ 4.23 AL (%) | -1.2 || B (10™/Pa) | 1.37 150/160 70 310 0.288 0.083
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 21 | 24 | 27| 28 2.8 3.0 3.3 35 | 37 | 42 Coloration Code
40~-20 | 22 |24 | 28|29 | 30 3.1 3.4 3.7 | 38 | 44 Ago(A70)/As ‘ 375/310
-20~0 23 125 28|29 | 30 3.3 3.6 39 | 40 | 46 Coloration of Internal
0~20 23 |25 | 29| 30 | 31 34 3.7 39 | 41 | 48 Transmittance
20~ 40 23 126 |29 |30 | 31 3.4 3.8 41 | 42 | 5.0 ATgo/ATs ‘ 352/307
40~ 60 23 | 27 | 30| 31 | 3.2 3.6 3.9 41 | 43 | 5.0
60 ~ 80 24 | 27 | 30| 3.1 3.3 3.7 3.9 41 | 43 | 5.1 Constants of dn/dt
80~ 100 24 | 27 | 31| 32 | 34 3.8 4.0 42 | 44 | 53 Dy D, D,
100~120 | 24 | 29 | 32 | 33 | 35 3.8 4.1 43 | 45 | 53 4.34E-07 | 1.20E-08 | -2.81E-11
120~140 | 25 | 3.0 | 33 | 34 | 36 3.9 4.2 44 | 46 | 54 Eq E, Mk
140~160 | 26 | 3.0 | 33 | 35 | 36 4.0 4.2 44 | 46 | 54 7.25E-07 | 5.31E-10 | 1.62E-01
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H-LaFE1 200481 | - 1.70000 b, = 48.08 Ne — Ng - 0.014559
ne = 1.70346 ve = 47.80 Ng—nc-= 0.014717
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.66549 Pac 0.2995 RC (S) 1 2400 0.920 0.845
N1970 1970.09 1.67085 Ped 0.2377 RA (S) 1 2200 0.972 0.944
Nis530 1529.58 1.67686 Por 0.5619 Dw 1 2000 0.990 0.977
Ny129 1128.64 1.68256 Plac 0.2494 Da 3 1800 0.999 0.990
N1os4 1064.00 1.68365 P'ed 0.2351 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.68456 P'yr 0.4987 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.68821 CR 1200 0.999 0.998
Na- 768.19 1.69079 1060 0.999 0.998
Ny 706.52 1.69320 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.69564 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69633 AP, -0.0007 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69697 AP, ¢ -0.0019 °C a 850 0.999 0.998
Np 589.29 1.69987 APq, -0.0121 -50/-40 68 800 0.999 0.998
Ng 587.56 1.70000 AP -0.0055 -40/-30 71 750 0.999 0.998
Ne 546.07 1.70346 -30/-20 72 700 0.999 0.998
Ne 486.13 1.71020 Thermal Properties -20/-10 74 650 0.999 0.998
Ng- 479.99 1.71104 Tg (°C) 661 -10/0 75 600 0.999 0.998
Ng 435.84 1.71838 Ts (°C) 703 0/10 75 550 0.999 0.998
Ny, 404.66 1.72530 T (C) | 591 10/20 76 500 0.999 0.998
n; 365.01 1.73740 T2 (°C) 635 20/30 77 480 0.999 0.998
OLsogoc (L07/K) | 77 30/40 77 460 0.999 0.998
Oz00300°c (L07/K) | 91 40/50 78 440 0.997 0.996
A (W/(m K)) | 0.90 50/60 79 420 0.995 0.993
Constants of Dispersion Formula 60/70 79 400 0.992 0.985
Ag 2.82781336E+00 70/80 80 390 0.987 0.977
Ay -1.06938171E-02 Mechanical Properties 80/90 81 380 0.978 0.958
A, 2.08610635E-02 HK (10'Pa) | 532 90/100 82 370 0.959 0.921
Az 7.26796327E-04 Fa 171 100/110 83 360 0.914 0.836
A, -3.73066587E-05 E (GPa) 89.9 110/120 84 350 0.798 0.638
As 3.28626126E-06 G (GPa) 34.9 120/130 85 340 0.538 0.290
il 0.299 130/140 86 330 0.180 0.032
Density Solarization op (MPa) 79 140/150 87 320
p (g/em®) ‘ 4.01 AL (%) |02 || B(10™/Pa) | 1.49 150/160 87 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 1517 |19 | 19 2.0 2.1 2.4 2.8 28 | 35 Coloration Code
-40 ~ -20 14 | 17 |19 20 | 19 2.2 2.4 28 | 29 | 34 Ago(A70)/As ‘ 370/330
-20~0 14 |16 |19 | 19 1.9 2.1 2.4 28 | 29 | 34 Coloration of Internal
0~20 13|17 1919 19 2.1 2.3 28 | 29 | 35 Transmittance
20~40 13|17 |20 20 | 20 2.2 2.4 29 | 3.0 | 35 ATgo/ATs ‘ 358/332
40 ~ 60 14 | 17 | 20| 20 | 20 2.2 2.5 30 | 31 | 37
60 ~ 80 15|17 |20 20 | 21 2.4 2.6 32 | 32 | 38 Constants of dn/dt
80~ 100 16 | 1.8 | 21|21 | 21 2.5 2.6 33 | 34 | 39 Dy D, D,
100~120 | 1.7 | 20 | 22 | 22 | 22 2.6 2.7 34 | 35| 39 || -8.69E-07 | 1.19E-08 | -1.44E-11
120~140 | 18 | 21 | 23| 24 | 24 2.7 2.9 34 | 35 | 40 Eq E, Mk
140~160 | 1.8 | 22 | 25 | 26 | 26 2.8 3.0 35 | 36 | 41 5.39E-07 | 1.97E-10 | 2.48E-01
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H-LaF52 786442 Ny - 1.78590 Vy - 44.19 Ng—nc¢ - 0.017786
n. = 1.79013 Ve = 43.93 Ng—ng-= 0.017988
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.74308 Pac 0.2985 RC (S) 1 2400 0.830 0.689
Ny970 1970.09 1.74989 Ped 0.2378 RA (S) 3 2200 0.958 0.918
Nis530 1529.58 1.75749 Por 0.5634 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.76459 Plac 0.2491 Da 3 1800 0.999 0.998
N1os4 1064.00 1.76594 P'ed 0.2352 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.76706 P'yr 0.4992 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.77153 CR 1 1200 0.999 0.998
Na- 768.19 1.77468 1060 0.999 0.998
Ny 706.52 1.77761 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.78059 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.78142 AP, -0.0025 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.78221 AP, ¢ -0.0068 °C a 850 0.999 0.998
Np 589.29 1.78574 AP, 0.0065 -50/-40 50 800 0.999 0.998
Ng 587.56 1.78590 AP 0.0029 -40/-30 53 750 0.999 0.998
Ne 546.07 1.79013 -30/-20 54 700 0.999 0.998
Ng 486.13 1.79837 Thermal Properties -20/-10 55 650 0.999 0.998
Ng- 479.99 1.79941 Tg (°C) 606 -10/0 56 600 0.999 0.998
Ng 435.84 1.80839 Ts (°C) 638 0/10 57 550 0.999 0.998
Ny, 404.66 1.81685 T (°C) | 548 10/20 58 500 0.999 0.998
n; 365.01 1.83170 T2 (°C) 574 20/30 59 480 0.998 0.996
OLsorgoc (107/K) | 56 30/40 59 460 0.996 0.993
Oz00/300°c (L07/K) | 72 40/50 60 440 0.994 0.990
A (W/(mK)) | 0.85 50/60 60 420 0.988 0.985
Constants of Dispersion Formula 60/70 61 400 0.982 0.975
Ag 3.11096434E+00 70/80 61 390 0.975 0.963
A -1.43300745E-02 Mechanical Properties 80/90 62 380 0.966 0.945
A, 2.60159962E-02 HK (10'Pa) | 649 90/100 63 370 0.949 0.913
A 1.10002413E-03 Fa 76 100/110 64 360 0.920 0.858
A, -6.28685795E-05 E (GPa) 1125 110/120 65 350 0.873 0.774
As 4.85754790E-06 G (GPa) 41.8 120/130 66 340 0.793 0.639
i 0.346 130/140 67 330 0.639 0.418
Density Solarization op (MPa) 90 140/150 68 320 0.349 0.127
p (g/em®) ‘ 4.38 A\ (%) | -04 || B (10™/Pa) | 2.06 150/160 68 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 73| 77 | 80| 80 | 81 8.4 8.7 94 | 9.4 | 10.2 Coloration Code
-40 ~ -20 73 | 77 | 80| 80 | 81 8.4 8.7 95 | 95 | 10.2 Ago(A70)/As ‘ 380/320
-20~0 73| 77 |81 81| 82 8.5 8.9 96 | 9.6 | 10.3 Coloration of Internal
0~20 74 | 78 | 82| 82 | 82 8.5 8.9 96 | 96 | 104 Transmittance
20~ 40 74 | 78 |82 82 | 83 8.6 8.9 9.7 | 9.7 | 105 ATgo/ATs ‘ 350/316
40~ 60 75|79 | 83| 84 | 84 8.6 9.0 9.7 | 99 | 10.6
60 ~ 80 77 | 82 | 84 | 85 | 86 8.8 9.2 | 101 |10.2 | 10.8 Constants of dn/dt
80~ 100 78 | 83 | 86 | 87 | 87 8.8 9.4 | 103 | 104 | 11.0 Dy D, D,
100~120 | 81 | 84 | 87 | 88 | 88 9.0 9.0 | 105 | 10.6 | 11.3 || 9.08E-06 | 1.24E-08 | -1.32E-11
120~140 | 80 | 86 | 89 | 9.0 | 9.0 9.3 9.3 | 108 | 10.8 | 115 Eq E, ATk
140~160 | 82 | 87 | 9.0 | 9.1 | 9.2 9.4 94 | 11.0 | 11.1 | 11.8 || 5.76E-07 | 4.15E-10 | 2.72E-01
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H-LaF53 243497 Ny - 1.74330 Vg - 49.22 NgE—Nc - 0.015101
n. = 1.74690 Ve = 48.99 Ng—ng-= 0.015246
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.70297 Pac 0.3013 RC (S) 1 2400 0.761 0.580
Ny970 1970.09 1.70999 Ped 0.2384 RA (S) 3 2200 0.914 0.835
Nis530 1529.58 1.71767 Por 0.5536 Dw 1 2000 0.975 0.951
Ny129 1128.64 1.72455 Plac 0.2512 Da 3 1800 0.993 0.986
N1os4 1064.00 1.72580 P'ed 0.2361 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.72685 P'yr 0.4913 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.73087 CR 1200 0.999 0.998
Na- 768.19 1.73364 1060 0.999 0.998
Ny 706.52 1.73619 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.73875 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.73947 AP, -0.0028 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74015 AP, ¢ -0.0082 °C a 850 0.999 0.998
Np 589.29 1.74317 APq, 0.0094 -50/-40 44 800 0.999 0.998
Ng 587.56 1.74330 AP 0.0033 -40/-30 47 750 0.999 0.998
Ne 546.07 1.74690 -30/-20 49 700 0.999 0.998
Ng 486.13 1.75385 Thermal Properties -20/-10 50 650 0.999 0.998
Ng- 479.99 1.75472 Tg (°C) 608 -10/0 51 600 0.999 0.998
Ng 435.84 1.76221 Ts (°C) 634 0/10 52 550 0.999 0.998
Ny, 404.66 1.76921 T (°C) | 550 10/20 53 500 0.999 0.998
n; 365.01 1.78127 T2 (°C) 578 20/30 53 480 0.999 0.998
OLsorgoc (107/K) | 50 30/40 53 460 0.998 0.996
Oz00300°c (107/K)| 66 40/50 54 440 0.997 0.994
A (W/(m K)) | 0.83 50/60 54 420 0.996 0.992
Constants of Dispersion Formula 60/70 54 400 0.992 0.987
Ag 2.97513891E+00 70/80 55 390 0.987 0.980
A -1.46215956E-02 Mechanical Properties 80/90 56 380 0.981 0.970
A, 2.17492662E-02 HK (10'Pa) | 661 90/100 57 370 0.970 0.950
Az 8.02001413E-04 Fa 83 100/110 58 360 0.951 0.914
A, -3.64703266E-05 E (GPa) 110.1 110/120 59 350 0.924 0.862
As 2.12357903E-06 G (GPa) 41.5 120/130 60 340 0.880 0.786
i 0.327 130/140 61 330 0.815 0.673
Density Solarization op (MPa) 75 140/150 62 320 0.705 0.508
p (g/em®) ‘ 4.15 AL (%) | -11 || B (10™/Pa) | 2.18 150/160 63 310 0.505 0.263
300 0.187 0.039
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 74 | 77 |79 79 7.9 8.1 8.5 89 | 9.0 | 95 Coloration Code
-40 ~ -20 73|78 | 81|81 | 80 8.2 8.5 9.0 | 91 | 96 Ago(A70)/As ‘ 370/300
-20~0 73,179 |81 81| 81 8.2 8.6 91 | 9.2 | 97 Coloration of Internal
0~20 74 | 80 | 82| 82 | 82 8.3 8.7 92 | 93 | 938 Transmittance
20~ 40 74 | 80 |82 82| 82 8.4 8.7 93 | 94 | 99 ATgo/ATs ‘ 342/301
40~ 60 75|81 | 83|83 | 83 8.5 8.8 9.4 | 9.6 | 10.0
60 ~ 80 76 | 82 | 84 | 84 | 85 8.6 9.0 9.6 | 9.7 | 10.2 Constants of dn/dt
80~ 100 77 | 83 | 85| 86 | 86 8.7 9.1 9.8 | 99 | 104 Dy D, D,
100~120 | 78 | 85 | 86 | 86 | 8.6 9.0 93 | 10.0 | 10.1 | 10.7 || 9.82E-06 | 1.23E-08 | -1.80E-11
120~140 | 79 | 85 | 87 | 8.7 | 87 9.1 95 |10.2 | 103 11.0 Eq E, Mk
140~160 | 81 | 87 |88 | 88 | 88 9.3 9.7 | 104 | 105 | 11.2 || 5.12E-07 | 6.03E-10 | 2.46E-01
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H-LaF&4 800423 || " - 1.79950 v = 42.34 Ne— ng - 0.018883
n. = 1.80399 ve = 42.09 Ng—ng-= 0.019101
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.75473 Pac 0.2976 RC (S) 1 2400 0.811 0.658
Ny970 1970.09 1.76179 Ped 0.2378 RA (S) 3 2200 0.944 0.891
Nis530 1529.58 1.76966 Por 0.5661 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.77705 Plac 0.2482 Da 3 1800 0.999 0.998
N1os4 1064.00 1.77846 P'ed 0.2351 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.77963 P'yr 0.5021 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78432 CR 1200 0.999 0.998
Na- 768.19 1.78763 1060 0.999 0.998
n, 706.52 1.79073 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79388 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79476 AP, -0.0024 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.79559 AP, ¢ -0.0072 °C a 850 0.999 0.998
Np 589.29 1.79934 APq, 0.0094 -50/-40 47 800 0.999 0.998
Ng 587.56 1.79950 AP 0.0043 -40/-30 49 750 0.999 0.998
Ne 546.07 1.80399 -30/-20 51 700 0.999 0.998
Ng 486.13 1.81276 Thermal Properties -20/-10 53 650 0.999 0.998
Ng- 479.99 1.81386 Tg (°C) 606 -10/0 53 600 0.999 0.998
Ng 435.84 1.82345 Ts (°C) 637 0/10 54 550 0.999 0.998
Ny, 404.66 1.83254 T (°C) | 539 10/20 55 500 0.999 0.998
n; 365.01 1.84858 T2 (°C) 580 20/30 56 480 0.997 0.996
OLsorgoc (107/K) | 53 30/40 57 460 0.995 0.994
Oz00300°c (107/K)| 68 40/50 57 440 0.993 0.992
A (W/(mK)) | 1.30 50/60 58 420 0.991 0.986
Constants of Dispersion Formula 60/70 58 400 0.984 0.973
Ag 3.15463077E+00 70/80 59 390 0.978 0.960
A -1.49142692E-02 Mechanical Properties 80/90 60 380 0.966 0.935
A, 2.73983671E-02 HK (10Pa) | 630 90/100 61 370 0.941 0.890
Az 1.30082902E-03 Fa 84 100/110 62 360 0.900 0.811
A, -8.39080192E-05 E (GPa) 114.4 110/120 63 350 0.815 0.665
As 6.66808513E-06 G (GPa) 42.7 120/130 64 340 0.638 0.408
i 0.340 130/140 65 330 0.316 0.102
Density Solarization op (MPa) 74 140/150 66 320 0.048 0.011
p (g/em®) ‘ 4.40 AN (%) | -1.7 || B (10™/Pa) | 2.07 150/160 66 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 64 | 69 | 72 | 7.3 7.3 7.6 7.8 85 | 86 | 9.1 Coloration Code
40~-20 | 66 | 70 | 74 | 74 | 15 7.6 8.1 87 | 88 | 94 Ago(A70)/As ‘ 390/330
-20~0 68 | 71 | 77 | 77 | 1.8 7.8 8.3 9.0 | 9.1 | 99 Coloration of Internal
0~20 70| 73 |78 79 | 80 8.1 8.6 9.2 | 93 | 10.0 Transmittance
20~ 40 70| 73 | 79 80 | 80 8.2 8.6 93 | 94 | 103 ATgo/ATs ‘ 358/327
40~ 60 70| 74 |79 80 | 80 8.3 8.8 95 | 95 | 104
60 ~ 80 72 |75 | 80 80 | 81 8.6 9.0 9.7 | 9.8 | 10.6 Constants of dn/dt
80~ 100 74 | 77 | 81| 82 | 82 8.8 91 | 101 | 10.1] 10.9 Dy D, D,
100~120 | 76 | 7.8 | 8.2 | 83 | 84 9.0 93 | 103 | 10.3 | 11.0 || 7.96E-06 | 1.37E-08 |-2.59E-11
120~140 | 7.7 | 80 | 84 | 85 | 86 9.2 95 | 105|105 114 Eq E, Mk
140~160 | 78 | 81 |85 | 86 | 8.7 9.3 96 | 10.7 | 10.8 | 11.6 || 7.10E-07 | 8.49E-10 | 2.31E-01
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H-LaF55 750353 Ny - 1.74950 Vg - 35.33 Ng—Nc - 0.021214
ne = 1.75453 ve = 35.10 Ng—ng-= 0.021498
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.70383 Pac 0.2941 RC (S) 1 2400 0.967 0.936
Ny970 1970.09 1.71040 Ped 0.2371 RA (S) 1 2200 0.982 0.965
Nis530 1529.58 1.71787 Por 0.5789 Dw 1 2000 0.993 0.987
Ny129 1128.64 1.72521 Plac 0.2447 Da 1 1800 0.996 0.992
N1os4 1064.00 1.72665 P'ed 0.2340 Ron (S) 1 1600 0.998 0.995
N 1013.98 1.72788 P'yr 0.5121 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.73284 CR 1200 0.999 0.997
Na- 768.19 1.73642 1060 0.999 0.998
Ny 706.52 1.73980 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.74326 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.74424 AP, -0.0021 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74516 AP, ¢ -0.0061 °C a 850 0.999 0.998
Np 589.29 1.74932 APq, 0.0137 -50/-40 70 800 0.999 0.998
Ng 587.56 1.74950 AP 0.0060 -40/-30 72 750 0.999 0.998
Ne 546.07 1.75453 -30/-20 74 700 0.999 0.998
= 486.13 1.76447 Thermal Properties -20/-10 76 650 0.998 0.996
Ng- 479.99 1.76574 Tg (°C) 551 -10/0 77 600 0.998 0.996
Ng 435.84 1.77675 Ts (°C) 589 0/10 78 550 0.998 0.996
Ny, 404.66 1.78738 T (°C) | 482 10/20 79 500 0.996 0.992
n; 365.01 1.80661 T2 (°C) 533 20/30 80 480 0.994 0.989
OLsgigoec (107/K) | 78 30/40 81 460 0.992 0.985
Oy00300°c (107/K) | 104 40/50 82 440 0.990 0.980
A (W/(mK)) | 1.29 50/60 83 420 0.987 0.975
Constants of Dispersion Formula 60/70 84 400 0.981 0.963
A 2.96935883E+00 70/80 84 390 0.974 0.949
A -1.32774456E-02 Mechanical Properties 80/90 85 380 0.963 0.928
A, 2.93044954E-02 HK (10Pa) | 580 90/100 86 370 0.946 0.895
A 1.50919828E-03 Fa 156 100/110 88 360 0.919 0.845
A, -9.11873783E-05 E (GPa) 109.7 110/120 89 350 0.872 0.760
As 9.40030979E-06 G (GPa) 42.5 120/130 91 340 0.759 0.576
i 0.290 130/140 92 330 0.486 0.236
Density Solarization op (MPa) 81 140/150 94 320 0.118 0.014
p (g/cm®) ‘ 3.23 AL (%) | -04 || B (10™/Pa) | 2.44 150/160 95 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~-40 40 | 44 | 46 | AT 4.7 5.0 55 6.3 6.3 | 7.1 Coloration Code
40~-20 | 40 | 43 | 46 | 47 | 48 5.0 55 64 | 64 | 7.2 Ago(A70)/As ‘ 390/325
-20~0 38 | 43 | 47 | 47 | 48 5.1 5.4 64 | 64 | 7.3 Coloration of Internal
0~20 38 | 43 | 47 | 47 | 438 5.1 54 64 | 64 | 74 Transmittance
20~ 40 37 | 43 | 47 | 47 | 48 5.1 54 64 | 64 | 74 ATgo/ATs ‘ 354/324
40~ 60 37 | 43 | 47 | 47 | 438 5.1 55 6.6 | 66 | 7.5
60~ 80 38 | 44 | 48 | 48 | 49 5.2 5.7 68 | 6.8 | 7.8 Constants of dn/dt
80~ 100 40 | 44 | 49 | 49 | 50 5.3 5.8 69 | 69 | 79 Dy D, D,
100~120 | 41 | 45 | 49 | 49 | 50 54 6.0 70 | 70 | 81 3.12E-06 | 9.87E-09 | -1.45E-11
120~140 | 42 | 45 | 50 | 51 | 5.2 55 6.2 71 | 71 | 82 Eq E, Mk
140~160 | 42 | 46 |51 | 52 | 53 5.6 6.3 73 | 7.3 | 84 7.63E-07 | 6.00E-10 | 2.65E-01
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H-LaF56 800422 Ny - 1.79952 Vg - 42.24 NgE—Nc - 0.018928
n. = 1.80402 Ve = 41.98 Ng—ng-= 0.019154
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 Pac 0.2974 RC (S) 1 2400 0.903 0.815
Ny970 1970.09 Ped 0.2377 RA (S) 2 2200 0.975 0.952
Nis530 1529.58 Por 0.5674 Dw 1 2000 0.989 0.978
Ny129 1128.64 1.77750 Plac 0.2475 Da 3 1800 0.997 0.994
N1os4 1064.00 1.77880 P'ed 0.2349 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.77991 P'yr 0.5028 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.78443 CR 1200 0.999 0.998
Na- 768.19 1.78769 1060 0.999 0.998
Ny 706.52 1.79076 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.79389 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79478 AP, -0.0020 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.79561 AP, ¢ -0.0060 °C a 850 0.999 0.998
Np 589.29 1.79935 APq, -0.0062 -50/-40 52 800 0.999 0.998
Ng 587.56 1.79952 AP -0.0020 -40/-30 55 750 0.999 0.998
Ne 546.07 1.80402 -30/-20 58 700 0.999 0.998
Ng 486.13 1.81282 Thermal Properties -20/-10 59 650 0.999 0.998
Ng- 479.99 1.81393 Tg (°C) 583 -10/0 60 600 0.999 0.998
Ng 435.84 1.82356 Ts (°C) 619 0/10 61 550 0.999 0.998
Ny, 404.66 1.83269 T (°C) | 537 10/20 63 500 0.998 0.995
n; 365.01 1.84872 T2 (°C) 562 20/30 63 480 0.996 0.993
OLsgigoec (107/K) | 62 30/40 64 460 0.995 0.990
Oz00300°¢ (L07/K) | 79 40/50 64 440 0.992 0.985
A (W/(m K)) | 0.93 50/60 66 420 0.989 0.978
Constants of Dispersion Formula 60/70 67 400 0.982 0.963
A 3.14996339E+00 70/80 67 390 0.974 0.949
A -1.12409199E-02 Mechanical Properties 80/90 68 380 0.961 0.923
A, 2.99099759E-02 HK (10'Pa) | 628 90/100 69 370 0.935 0.873
Az 5.96811598E-04 Fa 96 100/110 71 360 0.872 0.760
A, 1.91751228E-05 E (GPa) 111.7 110/120 71 350 0.722 0.522
As 9.69165865E-07 G (GPa) 42.2 120/130 72 340 0.424 0.179
i 0.322 130/140 74 330 0.112 0.013
Density Solarization op (MPa) 141 140/150 74 320
p (g/cm®) ‘ 4.60 AL (%) | -08 || B (10™/Pa) | 2.28 150/160 75 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 75|82 | 92|94 | 96 |100 | 105 | 11.2 | 11.3 | 12.0 Coloration Code
-40 ~ -20 77 | 84 | 93|96 | 98 |101 | 107 | 11.2 | 114 | 120 Ago(A70)/As ‘ 390/335
-20~0 78 | 86 | 95 | 9.7 99 |103 | 108 | 114 | 116 | 121 Coloration of Internal
0~20 81|87 | 96|98 | 100 |105 | 109 | 115 |11.7 | 122 Transmittance
20~ 40 82 88 | 98|99 | 101 |105 | 112 | 11.7 | 119 | 125 ATgo/ATs ‘ 363/336
40~ 60 85|90 101|102 | 104 |10.7 | 11.3 | 11.8 | 12.0 | 126
60~ 80 86 | 92 1104|105 | 106 |109 | 115 | 12.1 | 123 | 129 Constants of dn/dt
80~ 100 87 | 95 105|106 | 10.7 |11.1 | 117 | 121 | 123 | 13.0 Dy D, D,
100~120 | 89 | 9.7 |10.7| 108 | 109 | 112 | 11.8 | 124 | 125 | 13.1 || 9.77E-06 | 1.76E-08 | -2.54E-11
120~140 | 91 | 98 108|109 | 11.0 | 11.3 | 120 | 125 | 126 | 13.3 Eq E, Mk
140~160 | 9.2 | 98 (109|110 112 | 115 | 121 | 125 | 127 | 13.4 || 1.41E-06 |-2.80E-10 | 4.92E-10
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H-LaF62 720437 Ny - 1.72000 Vy - 43.68 Ng—n¢ - 0.016483
n.= 1.72391 Ve = 43.39 Ng—ng-= 0.016682
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.68074 Pac 0.2967 RC (S) 1 2400 0.872 0.760
Ny970 1970.09 1.68697 Ped 0.2372 RA (S) 3 2200 0.954 0.910
Nis530 1529.58 1.69391 Por 0.5673 Dw 1 2000 0.991 0.982
Ny129 1128.64 1.70040 Plac 0.2470 Da 3 1800 0.999 0.998
N1os4 1064.00 1.70163 P'ed 0.2344 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.70266 P'yr 0.5023 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.70676 CR 1 1200 0.999 0.998
Na- 768.19 1.70965 1060 0.999 0.998
Ny 706.52 1.71235 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.71511 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.71588 AP, -0.0002 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.71660 AP, ¢ -0.0038 °C a 850 0.999 0.998
Np 589.29 1.71985 APq, 0.0036 -50/-40 61 800 0.999 0.998
Ng 587.56 1.72000 AP 0.0014 -40/-30 64 750 0.999 0.998
Ne 546.07 1.72391 -30/-20 66 700 0.999 0.998
= 486.13 1.73159 Thermal Properties -20/-10 67 650 0.999 0.998
Ng- 479.99 1.73256 Tg (°C) 604 -10/0 68 600 0.999 0.998
Ng 435.84 1.74094 Ts (°C) 640 0/10 69 550 0.999 0.998
Ny, 404.66 1.74893 T (C) | 530 10/20 70 500 0.998 0.996
n; 365.01 1.76316 T2 (°C) 581 20/30 71 480 0.996 0.993
OLsgigoec (107/K) | 71 30/40 72 460 0.994 0.990
Oz00300°c (107/K)| 88 40/50 73 440 0.992 0.985
A (W/(m K)) | 0.95 50/60 74 420 0.984 0.975
Constants of Dispersion Formula 60/70 75 400 0.976 0.958
A 2.88897190E+00 70/80 75 390 0.966 0.940
A -1.26328327E-02 Mechanical Properties 80/90 76 380 0.946 0.901
A, 2.26898960E-02 HK (10'Pa) | 564 90/100 77 370 0.901 0.819
A 1.15077142E-03 Fa 149 100/110 79 360 0.788 0.625
A, -8.54940157E-05 E (GPa) 106.1 110/120 80 350 0.517 0.272
As 7.07758016E-06 G (GPa) 40.3 120/130 81 340 0.127 0.020
i 0.317 130/140 83 330
Density Solarization op (MPa) 70 140/150 84 320
p (g/cm®) ‘ 3.71 AL (%) | -0.9 || B (10™/Pa) | 2.25 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 24 | 28 | 31| 3.1 3.1 3.3 3.6 41 | 42 | 47 Coloration Code
40~-20 | 24 |28 | 31|31 31 3.3 35 42 | 43 | 48 Ago(A70)/As ‘ 380/340
-20~0 25128 | 31|31 32 3.4 3.6 42 | 43 | 49 Coloration of Internal
0~20 24 | 29 | 31| 31| 32 34 3.6 42 | 43 | 5.0 Transmittance
20~ 40 24 129 | 31|31 32 3.4 3.7 43 | 44 | 5.0 ATgo/ATs ‘ 365/342
40~ 60 24 | 29 | 31| 31| 32 35 3.7 44 | 45 | 52
60~ 80 25130 | 32| 33| 34 3.6 3.8 46 | 47 | 53 Constants of dn/dt
80~ 100 25|31 | 33| 34| 35 3.7 3.9 47 | 48 | 55 Dy D, D,
100~120 | 2.7 | 3.2 | 35| 35 | 36 3.9 4.1 49 | 50 | 57 9.15E-07 | 1.15E-08 | -1.32E-11
120~140 | 28 | 33 | 36 | 3.6 | 3.7 4.0 4.3 51 | 52 | 58 Eq E, Mk
140~160 | 3.0 | 34 |38 | 38 | 39 4.2 4.4 52 | 53 | 59 6.49E-07 | 4.46E-10 | 2.36E-01
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H-LaF72 220460 Ny - 1.72000 Vg - 46.02 NgE—Nc - 0.015645
ne= 1.72372 ve = 45.77 Ng—ng-= 0.015811
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.68194 Pac 0.2985 RC (S) 1 2400 0.902 0.806
Ny970 1970.09 1.68799 Ped 0.2378 RA (S) 1 2200 0.982 0.949
Nis530 1529.58 1.69476 Por 0.5650 Dw 1 2000 0.993 0.986
Ny129 1128.64 1.70111 Plac 0.2486 Da 3 1800 0.998 0.996
N1os4 1064.00 1.70232 P'ed 0.2353 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.70333 P'yr 0.5015 RP (S) 2 1400 0.998 0.996
Ns 852.11 1.70732 CR 1200 0.998 0.996
Na- 768.19 1.71011 1060 0.998 0.996
Ny 706.52 171271 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.71533 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.71607 AP, -0.0014 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.71676 AP, ¢ -0.0021 °C a 850 0.998 0.996
Np 589.29 1.71987 APq, 0.0039 -50/-40 60 800 0.998 0.996
Ng 587.56 1.72000 AP 0.0011 -40/-30 63 750 0.998 0.996
Ne 546.07 1.72372 -30/-20 64 700 0.998 0.996
Ng 486.13 1.73097 Thermal Properties -20/-10 65 650 0.998 0.996
Ng- 479.99 1.73188 Tg (°C) 660 -10/0 66 600 0.998 0.996
Ng 435.84 1.73981 Ts (°C) 692 0/10 67 550 0.998 0.996
Ny, 404.66 1.74732 T (°C) | 584 10/20 68 500 0.998 0.996
n; 365.01 1.76051 T2 (°C) 628 20/30 70 480 0.997 0.994
OLsgigoec (107/K) | 67 30/40 70 460 0.995 0.992
Oz00/300°¢ (L07/K) | 82 40/50 71 440 0.993 0.987
A (W/(m K)) | 0.98 50/60 71 420 0.988 0.982
Constants of Dispersion Formula 60/70 72 400 0.978 0.964
A 2.89068995E+00 70/80 72 390 0.967 0.946
A -1.22258397E-02 Mechanical Properties 80/90 73 380 0.948 0.910
A, 2.34463603E-02 HK (10'Pa) | 585 90/100 74 370 0.908 0.839
Az 3.98991928E-04 Fa 128 100/110 75 360 0.826 0.698
A, 2.73296394E-05 E (GPa) 98.1 110/120 76 350 0.638 0.423
As 1.01579894E-07 G (GPa) 38.4 120/130 77 340 0.303 0.098
i 0.277 130/140 78 330
Density Solarization op (MPa) 70 140/150 79 320
p (g/cm®) ‘ 3.88 AN (%) | -1.2 || B (10™/Pa) | 1.77 150/160 80 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 27 | 29 | 32 | 32 3.3 35 3.6 42 | 43 | 47 Coloration Code
40~-20 | 27 | 30 | 32| 33| 33 35 3.6 42 | 43 | 48 Ago(A70)/As ‘ 380/340
-20~0 27 |1 30 | 32| 33| 34 3.6 3.8 42 | 43 | 49 Coloration of Internal
0~20 27 | 30 | 32| 33| 34 3.6 3.8 42 | 43 | 5.0 Transmittance
20~ 40 27 131 | 33| 33| 34 3.6 3.9 43 | 44 | 51 ATgo/ATs ‘ 366/337
40~ 60 27 | 31 | 34| 34 | 35 3.7 4.1 43 | 44 | 52
60 ~ 80 28 | 32 | 35| 35 3.6 3.8 4.1 45 | 46 | 53 Constants of dn/dt
80~ 100 29 | 32 | 36 | 36 | 3.7 3.9 4.1 47 | 48 | 5.4 Dy D, D,
100~120 | 29 | 3.3 | 3.7 | 3.7 | 38 4.0 4.3 49 | 50 | 55 1.36E-06 | 1.16E-08 | -1.71E-11
120~140 | 29 | 34 | 38 | 38 | 39 4.1 4.5 51 | 52 | 57 Eq E, Mk
140~160 | 3.0 | 35 |39 | 40 | 40 4.3 4.6 52 | 53 | 538 6.48E-07 | 4.94E-10 | 1.99E-01
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H-LaF76 762401 Ny - 1.76200 Vy - 40.09 Ng—n¢ - 0.019010
n. = 1.76651 Ve = 39.86 Ng—ng-= 0.019232
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.71750 Pac 0.2956 RC (S) 1 2400 0.872 0.760
Ny970 1970.09 1.72452 Ped 0.2372 RA (S) 3 2200 0.976 0.953
Nis530 1529.58 1.73233 Por 0.5734 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.73966 Plac 0.2459 Da 4 1800 0.998 0.996
N1os4 1064.00 1.74105 P'ed 0.2345 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.74222 P'yr 0.5085 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.74686 CR 1200 0.999 0.998
Na- 768.19 1.75016 1060 0.999 0.998
n, 706.52 1.75325 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.75638 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.75727 AP, -0.0009 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.75809 AP, ¢ -0.0036 °C a 850 0.999 0.998
Np 589.29 1.76183 APq, 0.0105 -50/-40 55 800 0.999 0.998
Ng 587.56 1.76200 AP 0.0042 -40/-30 57 750 0.999 0.998
Ne 546.07 1.76651 -30/-20 59 700 0.999 0.998
Ng 486.13 1.77539 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.77651 Tg (°C) 656 -10/0 61 600 0.999 0.998
Ng 435.84 1.78629 Ts (°C) 682 0/10 62 550 0.999 0.998
Ny, 404.66 1.79568 T (°C) | 589 10/20 63 500 0.996 0.992
n; 365.01 1.81262 T2 (°C) 625 20/30 63 480 0.994 0.989
OLsgigoec (107/K) | 62 30/40 64 460 0.992 0.984
Oygo300°c (107/K) | 74 40/50 64 440 0.990 0.980
A(W/(mK)) | 1.11 50/60 65 420 0.984 0.970
Constants of Dispersion Formula 60/70 65 400 0.972 0.942
A 3.02351576E+00 70/80 66 390 0.959 0.916
A -1.45336956E-02 Mechanical Properties 80/90 66 380 0.932 0.860
A, 2.61746880E-02 HK (10'Pa) | 563 90/100 67 370 0.871 0.745
A 1.46334106E-03 Fa 118 100/110 68 360 0.713 0.487
A, -1.07305803E-04 E (GPa) 103.1 110/120 69 350 0.368 0.124
As 9.60593182E-06 G (GPa) 39.3 120/130 70 340
i 0.310 130/140 71 330
Density Solarization op (MPa) 69 140/150 72 320
p (g/cm®) ‘ 3.97 AL (%) | -03 || B(10™/pPa) | 1.84 150/160 72 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 27 128 | 31| 31 3.2 3.5 3.6 41 | 41 | 47 Coloration Code
40~-20 | 27 |29 | 31|31 32 3.6 3.7 41 | 42 | 49 Ago(A70)/As ‘ 400/350
-20~0 27 129 | 31|32 | 33 3.6 3.8 43 | 44 | 5.0 Coloration of Internal
0~20 27 129 | 31| 33| 34 3.6 3.8 43 | 44 | 5.1 Transmittance
20~ 40 27 |1 30 | 32| 33| 34 3.8 3.9 44 | 45 | 53 ATgo/ATs ‘ 374/347
40~ 60 29 | 31 | 33| 34 | 34 3.8 4.0 45 | 46 | 55
60 ~ 80 30| 33 | 35| 35 3.6 3.8 4.1 4.7 | 48 | 5.7 Constants of dn/dt
80~ 100 30|34 | 36|37 | 37 4.0 4.2 49 | 50 | 59 Dy D, D,
100~120 | 3.1 | 34 | 3.7 | 3.7 | 37 4.1 4.3 50 | 51 | 6.1 1.58E-06 | 1.15E-08 |-2.00E-11
120~140 | 30 | 35 | 3.7 | 38 | 38 4.2 4.4 52 | 53 | 64 Eq E, ATk
140~160 | 3.2 | 35 |38 | 39 | 40 4.4 4.6 53 | 54 | 6.6 4.02E-07 | 5.35E-10 | 3.07E-01
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H-ZLaF1 802443 Ny - 1.80166 Vg - 4427 NgE—Nc - 0.018110
n. = 1.80596 Ve = 44.05 Ng—ng-= 0.018298
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.75717 Pac 0.2993 RC (S) 1 2400 0.803 0.645
Ny970 1970.09 1.76442 Ped 0.2374 RA (S) 1 2200 0.935 0.874
Nis530 1529.58 1.77245 Por 0.5610 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.77986 Plac 0.2492 Da 3 1800 0.999 0.998
N1os4 1064.00 1.78125 P'ed 0.2350 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78241 P'yr 0.4979 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78700 CR 1200 0.999 0.998
Na- 768.19 1.79021 1060 0.999 0.998
Ny 706.52 1.79321 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79624 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79710 AP, -0.0025 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.79790 AP, ¢ -0.0091 °C a 850 0.999 0.998
Np 589.29 1.80150 APq, 0.0090 -50/-40 48 800 0.999 0.998
Ng 587.56 1.80166 AP 0.0036 -40/-30 50 750 0.999 0.998
Ne 546.07 1.80596 -30/-20 50 700 0.999 0.998
= 486.13 1.81435 Thermal Properties -20/-10 52 650 0.999 0.998
Ng- 479.99 1.81540 Tg (°C) 658 -10/0 57 600 0.999 0.998
Ng 435.84 1.82451 Ts (°C) 687 0/10 54 550 0.999 0.998
Ny, 404.66 1.83312 T (°C) | 596 10/20 55 500 0.999 0.998
n; 365.01 1.84826 T2 (°C) 627 20/30 59 480 0.997 0.994
OLsorgoc (107/K) | 56 30/40 61 460 0.995 0.991
Oygo300°c (107/K) | 74 40/50 58 440 0.994 0.987
A (W/(m K)) | 0.92 50/60 59 420 0.990 0.981
Constants of Dispersion Formula 60/70 61 400 0.984 0.968
Ag 3.16628243E+00 70/80 62 390 0.976 0.953
A -1.54411440E-02 Mechanical Properties 80/90 62 380 0.963 0.927
A, 2.61007358E-02 HK (10'Pa) | 681 90/100 64 370 0.936 0.876
A 1.37123320E-03 Fa 75 100/110 62 360 0.881 0.776
A, -1.09192053E-04 E (GPa) 121.2 110/120 64 350 0.747 0.558
As 7.83345535E-06 G (GPa) 45.9 120/130 68 340 0.485 0.235
i 0.319 130/140 70 330 0.156 0.024
Density Solarization op (MPa) 63 140/150 71 320
p (g/em®) ‘ 441 AL (%) | -0.7 || B(10™/Pa) | 1.76 150/160 72 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 46 | 5.0 53 | 5.3 54 5.6 5.7 6.4 6.5 7.0 Coloration Code
40~-20 | 46 | 49 | 53 | 53 | 54 5.6 5.7 64 | 65 | 7.2 Ago(A70)/As ‘ 390/340
-20~0 47 | 49 | 53| 53| 54 5.7 5.8 6.5 | 65 | 74 Coloration of Internal
0~20 47 | 49 | 53 |54 | 54 5.8 6.0 6.6 | 66 | 74 Transmittance
20~ 40 48 | 49 | 54 | 55| 55 5.8 6.1 6.7 | 67 | 75 ATgo/ATs ‘ 363/334
40~ 60 48 | 50 | 55 | 56 | 57 6.0 6.3 6.8 | 69 | 7.7
60 ~ 80 50 | 52 | 57 | 58 | 59 6.3 6.5 70 | 71 | 79 Constants of dn/dt
80~ 100 50 | 54 | 59| 6.0 | 6.1 6.4 6.6 72 | 72 | 81 Dy D, D,
100~120 | 50 | 55 | 6.1 | 6.2 | 6.3 6.6 6.8 73 | 74 | 82 4.19E-06 | 1.23E-08 | -1.53E-11
120~140 | 51 | 56 | 62 | 64 | 64 6.7 7.0 74 | 75 | 84 Eq E, Mk
140~160 | 51 | 56 |63 | 65 | 6.6 6.9 7.2 75 | 76 | 8.6 7.59E-07 | 5.64E-10 | 1.65E-01
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H-ZLaF? 803468 Ny - 1.80279 Vg - 46.76 NgE—Nc - 0.017168
n. = 1.80687 Ve = 46.52 Ng—ng-= 0.017345
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.75864 Pac 0.3006 RC (S) 1 2400 0.826 0.682
Ny970 1970.09 1.76610 Ped 0.2377 RA (S) 1 2200 0.959 0.920
Nis530 1529.58 1.77430 Por 0.5580 Dw 1 2000 0.993 0.986
Ny129 1128.64 1.78174 Plac 0.2502 Da 3 1800 0.999 0.998
N1os4 1064.00 1.78312 P'ed 0.2352 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78426 P'yr 0.4952 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78874 CR 1200 0.999 0.998
Na- 768.19 1.79184 1060 0.999 0.998
Ny 706.52 1.79473 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79763 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79845 AP, -0.0025 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.79921 AP, ¢ -0.0079 °C a 850 0.999 0.998
Np 589.29 1.80264 APq, 0.0121 -50/-40 53 800 0.999 0.998
Ng 587.56 1.80279 AP 0.0052 -40/-30 55 750 0.999 0.998
Ne 546.07 1.80687 -30/-20 57 700 0.999 0.998
Ng 486.13 1.81480 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.81579 Tg (°C) 690 -10/0 59 600 0.998 0.997
Ng 435.84 1.82438 Ts (°C) 708 0/10 60 550 0.998 0.996
Ny, 404.66 1.83241 T (°C) | 612 10/20 60 500 0.997 0.995
n; 365.01 1.84644 T2 (°C) 648 20/30 61 480 0.996 0.993
OLsorgoc (107/K) | 59 30/40 61 460 0.994 0.989
Oygo300°c (107/K) | 74 40/50 62 440 0.994 0.988
A (W/(m K)) | 0.96 50/60 62 420 0.993 0.986
Constants of Dispersion Formula 60/70 63 400 0.988 0.976
Ag 3.17454812E+00 70/80 63 390 0.983 0.973
A -1.59776958E-02 Mechanical Properties 80/90 64 380 0.975 0.956
A, 2.51277775E-02 HK (10'Pa) | 702 90/100 65 370 0.959 0.925
A 1.18617161E-03 Fa 68 100/110 66 360 0.929 0.870
A, -8.90435226E-05 E (GPa) 123.6 110/120 67 350 0.881 0.781
As 6.03380469E-06 G (GPa) 47.8 120/130 68 340 0.791 0.629
i 0.292 130/140 69 330 0.620 0.383
Density Solarization op (MPa) 95 140/150 70 320 0.322 0.103
p (g/em®) ‘ 4.68 AL (%) | -11 || B (10™/Pa) | 1.36 150/160 71 310 0.043 0.007
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~-40 36 | 40 | 43 | 43 4.4 4.5 4.7 5.3 54 | 59 Coloration Code
40~-20 | 3.7 | 40 | 43 | 43 | 44 4.5 4.8 53 | 53 | 59 Ago(A70)/As ‘ 380/320
-20~0 36 | 40 | 43 | 43 | 44 4.6 4.8 53 | 53 | 6.0 Coloration of Internal
0~20 38 | 40 | 43 | 44 | 44 4.6 4.8 54 | 54 | 59 Transmittance
20~ 40 39 | 40 | 44 | 45 | 45 4.7 5.0 56 | 56 | 6.2 ATgo/ATs ‘ 350/316
40~ 60 40 | 41 | 45 | 46 | 4.7 4.9 5.1 58 | 59 | 64
60 ~ 80 40 | 42 | 46 | 47 | 48 5.1 54 6.0 | 6.1 | 6.6 Constants of dn/dt
80~100 | 41 | 43 | 47 | 48 | 49 5.3 5.6 6.2 | 6.3 | 6.9 Dy D, D,
100~120 | 42 | 44 | 49 | 50 | 50 55 5.7 6.5 | 66 | 6.9 2.69E-06 | 1.08E-08 | -1.22E-11
120~140 | 43 | 45 | 51| 51 | 51 5.6 5.9 68 | 69 | 7.2 Eq E, Mk
140~160 | 44 | 46 |52 | 52 | 53 5.8 6.1 70 | 71 | 74 6.81E-07 | 9.88E-10 | 1.72E-01
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H-ZLaF3 855366 Ny - 1.85544 Vg - 36.59 Ng—n¢ - 0.023381
n. = 1.86099 Ve = 36.35 Ng—ng-= 0.023687
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.80540 Pac 0.2943 RC (S) 1 2400 0.885 0.782
Ny970 1970.09 1.81252 Ped 0.2374 RA (S) 3 2200 0.970 0.940
Nis530 1529.58 1.82064 Por 0.5795 Dw 1 2000 0.991 0.981
Ny129 1128.64 1.82866 Plac 0.2449 Da 3 1800 0.998 0.996
N1os4 1064.00 1.83025 P'ed 0.2343 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.83159 P'yr 0.5134 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.83706 CR 1200 0.998 0.996
Na- 768.19 1.84100 1060 0.998 0.996
Ny 706.52 1.84474 Deviation of Relative Expansion 1000 0.998 0.996
Ne 656.27 1.84856 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.84964 AP, -0.0017 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.85065 AP, ¢ -0.0033 °C a 850 0.998 0.996
Np 589.29 1.85524 APq, 0.0084 -50/-40 53 800 0.998 0.996
Ng 587.56 1.85544 AP 0.0036 -40/-30 56 750 0.998 0.996
Ne 546.07 1.86099 -30/-20 57 700 0.998 0.996
Ne 486.13 1.87194 Thermal Properties -20/-10 58 650 0.998 0.996
Ng- 479.99 1.87333 Tg (°C) 625 -10/0 59 600 0.998 0.996
Ng 435.84 1.88549 Ts (°C) 653 0/10 60 550 0.998 0.996
Ny, 404.66 1.89719 T (°C) | 557 10/20 61 500 0.998 0.996
n; 365.01 1.91828 T2 (°C) 591 20/30 61 480 0.994 0.989
OLsgigoec (107/K) | 60 30/40 62 460 0.988 0.976
Oz00300°c (L07/K) | 75 40/50 62 440 0.982 0.964
A (W/(m K)) | 0.98 50/60 63 420 0.975 0.948
Constants of Dispersion Formula 60/70 63 400 0.959 0.911
A 3.33508086E+00 70/80 64 390 0.940 0.871
A -1.51809916E-02 Mechanical Properties 80/90 65 380 0.904 0.803
A, 3.47880996E-02 HK (10'Pa) | 622 90/100 66 370 0.832 0.680
A 1.57445974E-03 Fa 77 100/110 67 360 0.680 0.449
A, -7.28030297E-05 E (GPa) 114.3 110/120 68 350 0.376 0.136
As 8.73416251E-06 G (GPa) 43.7 120/130 69 340
i 0.308 130/140 70 330
Density Solarization op (MPa) 58 140/150 71 320
p (g/cm®) ‘ 4.59 AL (%) |04 || B(10™/Pa) | 1.90 150/160 72 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 46 | 52 | 56 | 5.6 5.7 5.9 6.4 71 1 71|79 Coloration Code
40~-20 | 49 | 55 | 58 | 59 | 59 6.3 6.7 76 | 76 | 85 Ago(A70)/As ‘ (390)/350
-20~0 54 | 59 | 62| 63| 64 6.6 7.1 80 | 80 | 91 Coloration of Internal
0~20 56 | 6.1 | 65| 66 | 6.7 7.0 7.4 84 | 84 | 95 Transmittance
20~ 40 58 | 64 | 68 | 6.8 | 6.9 7.3 7.7 86 | 86 | 9.9 ATgo/ATs ‘ 378/345
40~ 60 59 | 66 | 70 | 70 | 71 7.5 7.8 89 | 89 | 10.1
60~ 80 61|67 | 72|72 | 73 7.6 8.2 93 | 93 | 104 Constants of dn/dt
80~ 100 64 | 69 | 73| 73 | 74 7.9 8.4 95 | 95 | 10.7 Dy D, D,
100~120 | 66 | 71 | 75| 75 | 7.6 8.1 8.6 9.7 | 9.7 | 109 || 5.56E-06 | 1.86E-08 | -3.98E-11
120~140 | 68 | 7.3 | 7.7 | 7.7 | 1.8 8.3 8.8 99 | 99 | 11.2 Eq E, ATk
140~160 | 69 | 74 |78 | 7.9 | 8.0 8.5 9.0 | 101 |10.1| 114 || 7.03E-07 | 5.83E-10 | 2.68E-01
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H-ZL aFEO 804466 " - 1.80400 b, = 46.58 Ne — Ng - 0.017262
n. = 1.80811 Ve = 46.33 Ng—ng-= 0.017443
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.76102 Pac 0.3001 RC (S) 1 2400 0.834 0.705
Ny970 1970.09 1.76802 Ped 0.2381 RA (S) 2 2200 0.956 0.916
Nis530 1529.58 1.77579 Por 0.5567 Dw 1 2000 0.990 0.978
Ny129 1128.64 1.78299 Plac 0.2500 Da 3 1800 0.995 0.990
N1os4 1064.00 1.78434 P'ed 0.2356 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78546 P'yr 0.4936 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78990 CR 1 1200 0.999 0.998
Na- 768.19 1.79302 1060 0.999 0.998
Ny 706.52 1.79590 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79882 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79964 AP, -0.0028 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.80041 AP, ¢ -0.0095 °C a 850 0.999 0.998
Np 589.29 1.80385 APq, 0.0081 -50/-40 54 800 0.999 0.998
Ng 587.56 1.80400 AP 0.0045 -40/-30 57 750 0.999 0.998
Ne 546.07 1.80811 -30/-20 58 700 0.999 0.998
Ng 486.13 1.81608 Thermal Properties -20/-10 59 650 0.999 0.998
Ng- 479.99 1.81708 Tg (°C) 688 -10/0 60 600 0.999 0.998
Ng 435.84 1.82569 Ts (°C) 713 0/10 61 550 0.999 0.998
Ny, 404.66 1.83377 T (°C) | 619 10/20 62 500 0.998 0.995
n; 365.01 1.84783 T2 (°C) 663 20/30 63 480 0.996 0.993
OLsgigoec (107/K) | 61 30/40 63 460 0.995 0.991
Oz00300°c (L07/K)| 76 40/50 64 440 0.993 0.986
A (W/(m K)) | 1.00 50/60 64 420 0.990 0.981
Constants of Dispersion Formula 60/70 64 400 0.987 0.973
A 3.17704600E+00 70/80 65 390 0.983 0.963
A -1.49215351E-02 Mechanical Properties 80/90 66 380 0.974 0.948
A, 2.59816690E-02 HK (10'Pa) | 712 90/100 67 370 0.961 0.918
A 1.02205007E-03 Fa 65 100/110 68 360 0.931 0.869
A, -6.86208852E-05 E (GPa) 123.2 110/120 69 350 0.891 0.795
As 4.99362397E-06 G (GPa) 46.2 120/130 70 340 0.818 0.676
i 0.334 130/140 71 330 0.690 0.489
Density Solarization op (MPa) 110 140/150 72 320 0.460 0.223
p (g/cm®) ‘ 4.47 A\ (%) |06 || B (10™/Pa) | 1.27 150/160 73 310 0.136 0.022
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~-40 37 | 41 | 43 | 43 4.4 4.6 4.9 55 55 | 6.0 Coloration Code
40~-20 | 3.7 | 41 | 43 | 44 | 45 4.6 4.9 55 | 56 | 6.0 Ago(A70)/As ‘ 380/315
-20~0 38 | 41 | 43 | 44 | 45 4.6 4.9 56 | 56 | 6.1 Coloration of Internal
0~20 38 | 41 | 43 | 44 | 45 4.6 4.9 56 | 56 | 6.1 Transmittance
20~ 40 38 | 41 | 44 | 44 | 46 4.7 4.9 56 | 57 | 6.1 ATgo/ATs ‘ 351/312
40~ 60 38 | 42 | 45| 45 | 47 4.7 5.0 57 | 57 | 6.3
60 ~ 80 39 | 43 | 46 | 47 4.8 4.9 5.2 5.7 | 58 | 6.5 Constants of dn/dt
80~ 100 39 | 44 | 47 | 47 | 49 5.0 5.3 58 | 6.0 | 6.7 Dy D, D,
100~120 | 39 | 45 | 48 | 48 | 49 5.1 5.5 6.0 | 6.2 | 6.8 2.88E-06 | 1.10E-08 | -1.72E-11
120~140 | 40 | 47 | 48 | 49 | 50 5.2 5.6 6.1 | 6.2 | 6.8 Eq E, Mk
140~160 | 41 | 47 |49 | 49 | 50 5.3 5.7 6.2 | 63 | 7.0 5.90E-07 | 3.72E-10 | 2.17E-01
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H.ZLaFs0C | 8044661 - 1.80400 b, = 46.58 Ne — Ng - 0.017262
n. = 1.80811 Ve = 46.33 Ng—nc-= 0.017443
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3001 RC (S) 1 2400 0.869 0.755
N1970 1970.09 Ped 0.2381 RA (S) 1 2200 0.966 0.932
Nis530 1529.58 Por 0.5590 Dw 1 2000 0.988 0.975
Ny129 1128.64 1.78309 Plac 0.2500 Da 3 1800 0.996 0.993
N1os4 1064.00 1.78441 P'ed 0.2356 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78552 P'yr 0.4965 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78993 CR 1 1200 0.999 0.998
Na- 768.19 1.79303 1060 0.999 0.998
Ny 706.52 1.79590 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79882 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79964 AP, -0.0028 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.80040 AP, ¢ -0.0072 °C a 850 0.999 0.998
Np 589.29 1.80386 APq, 0.0047 -50/-40 58 800 0.999 0.998
Ng 587.56 1.80400 AP 0.0028 -40/-30 59 750 0.999 0.998
Ne 546.07 1.80811 -30/-20 60 700 0.999 0.998
Ng 486.13 1.81608 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.81707 Tg (°C) 694 -10/0 64 600 0.999 0.998
Ng 435.84 1.82573 Ts (°C) 721 0/10 65 550 0.999 0.998
Ny, 404.66 1.83385 T (°C) | 625 10/20 65 500 0.998 0.997
n; 365.01 1.84795 T2 (°C) 669 20/30 66 480 0.998 0.996
OLsoigoc (107/K) | 64 30/40 66 460 0.997 0.994
Oz00300°¢ (L07/K) | 79 40/50 66 440 0.995 0.990
A (W/(m K)) | 0.85 50/60 69 420 0.993 0.986
Constants of Dispersion Formula 60/70 70 400 0.987 0.975
Ag 3.17409614E+00 70/80 70 390 0.981 0.963
A -1.33203094E-02 Mechanical Properties 80/90 70 380 0.971 0.942
A, 2.81374701E-02 HK (10'Pa) | 712 90/100 72 370 0.949 0.900
Az 2.83359178E-04 Fa 116 100/110 73 360 0.899 0.808
A, 4.54411400E-05 E (GPa) 122.0 110/120 74 350 0.778 0.606
As -1.18800392E-06 G (GPa) 47.0 120/130 76 340 0.533 0.284
il 0.299 130/140 77 330 0.195 0.038
Density Solarization op (MPa) 119 140/150 77 320
p (g/em®) ‘ 4.49 AL (%) | -0.7 || B (10™/Pa) 150/160 78 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 33|36 | 39|40 | 41 4.4 4.6 51 | 53 | 56 Coloration Code
40~-20 | 33|36 | 39|40 | 41 4.4 4.5 52 | 54 | 56 Ago(A70)/As ‘ 380/335
-20~0 33|37 | 40| 40 | 41 4.3 4.5 53 | 54 | 56 Coloration of Internal
0~20 34 | 36 | 40 | 41 | 42 4.4 4.6 53 | 55 | 56 Transmittance
20~40 33|36 | 41| 42 | 43 4.4 4.7 53 | 54 | 57 ATgo/ATs ‘ 359/331
40 ~ 60 34 | 37 | 42 | 42 | 43 4.5 4.8 53 | 55 | 59
60 ~ 80 34 | 38 | 43| 43 4.4 4.6 4.9 55 | 57 | 6.0 Constants of dn/dt
80~ 100 35139 | 44| 45 | 46 4.7 4.9 56 | 5.7 | 6.2 Dy D, D,
100~120 | 3.6 | 41 | 45 | 46 | 47 4.7 51 5.7 | 58 | 6.3 1.90E-06 | 1.15E-08 | -1.71E-11
120~140 | 3.7 | 42 | 46 | 47 | 48 4.8 5.2 57 | 59 | 65 Eq E, Mk
140~160 | 3.8 | 43 |46 | 47 | 48 4.9 5.3 59 | 61 | 6.7 8.52E-07 | 3.28E-10 | 2.15E-02
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H-ZLaF51 805396 Ny - 1.80450 Vg - 39.64 Ng—n¢ - 0.020298
n. = 1.80932 Ve = 39.39 Ng—ne-= 0.020549
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.75651 Pac 0.2961 RC (S) 1 2400 0.825 0.681
Ny970 1970.09 1.76414 Ped 0.2375 RA (S) 3 2200 0.950 0.903
Nis530 1529.58 1.77262 Por 0.5730 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.78054 Plac 0.2467 Da 3 1800 0.999 0.998
N1os4 1064.00 1.78205 P'ed 0.2346 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78330 P'yr 0.5081 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78830 CR 1200 0.999 0.998
Na- 768.19 1.79183 1060 0.999 0.998
Ny 706.52 1.79513 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79849 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79943 AP, -0.0018 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.80032 AP, ¢ -0.0048 °C a 850 0.999 0.998
Np 589.29 1.80432 APq, 0.0162 -50/-40 48 800 0.999 0.998
Ng 587.56 1.80450 AP 0.0065 -40/-30 51 750 0.999 0.998
Ne 546.07 1.80932 -30/-20 52 700 0.999 0.998
Ne 486.13 1.81879 Thermal Properties -20/-10 54 650 0.999 0.998
Ng- 479.99 1.81998 Tg (°C) 597 -10/0 54 600 0.999 0.998
Ng 435.84 1.83042 Ts (°C) 630 0/10 55 550 0.999 0.998
Ny, 404.66 1.84042 T (°C) | 533 10/20 56 500 0.997 0.993
n; 365.01 1.85838 T2 (°C) 568 20/30 57 480 0.995 0.989
OLsgigoec (107/K) | 55 30/40 57 460 0.992 0.984
Oz00300°c (L07/K)| 70 40/50 58 440 0.988 0.977
A (W/(m K)) | 0.92 50/60 58 420 0.981 0.963
Constants of Dispersion Formula 60/70 58 400 0.966 0.933
A 3.16743537E+00 70/80 59 390 0.948 0.899
A -1.61763813E-02 Mechanical Properties 80/90 59 380 0.913 0.833
A, 2.88108896E-02 HK (10'Pa) | 664 90/100 60 370 0.838 0.702
A 1.51509661E-03 Fa 76 100/110 61 360 0.668 0.446
A, -1.00494023E-04 E (GPa) 121.8 110/120 62 350 0.358 0.128
As 9.19692892E-06 G (GPa) 45.7 120/130 63 340
i 0.332 130/140 64 330
Density Solarization op (MPa) 69 140/150 66 320
p (g/cm®) ‘ 4.26 AL (%) |06 || B (10™/Pa) | 1.99 150/160 67 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 57 | 6.2 | 65 | 6.6 6.6 6.8 7.0 77 | 7.8 | 85 Coloration Code
-40 ~ -20 6.1 | 65 | 68| 69 | 69 7.1 7.5 83 | 84 | 91 Ago(A70)/As ‘ 410/350
-20~0 6569 | 71|72 | 7.2 7.5 7.9 89 | 9.0 | 10.0 Coloration of Internal
0~20 69 | 73 | 75 | 75 | 76 8.0 8.3 94 | 95 | 105 Transmittance
20~ 40 70|75 |79 79 | 719 8.3 8.7 9.6 | 9.7 | 10.6 ATgo/ATs ‘ 378/347
40~ 60 72179 |82 82| 82 8.6 9.1 99 |10.0 | 11.0
60~ 80 75182 |85 85| 85 9.0 9.4 |10.2 | 103 | 115 Constants of dn/dt
80~ 100 77 | 85 | 88 | 88 | 88 9.2 9.8 | 106 | 10.7 | 11.7 Dy D, D,
100~120 | 79 | 87 | 9.0 | 9.0 | 9.1 94 | 10.0 | 109 | 11.0 | 12.0 || 7.94E-06 | 2.19E-08 | -3.80E-11
120~140 | 82 | 89 | 93 | 93 | 94 97 | 103 | 112 | 113 | 124 Eq E, Mk
140~160 | 84 | 91 |96 | 96 | 97 | 100 | 10.6 | 11.6 | 11.7 | 12.7 || 6.45E-07 | 6.29E-10 | 2.72E-01

180

NHG




H-ZL aFE2 206410 " - 1.80610 b, = 40.95 Ne— ng - 0.019686
n. = 1.81077 Ve = 40.69 Ng—ng-= 0.019924
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.75948 Pac 0.2972 RC (S) 1 2400 0.800 0.640
Ny970 1970.09 1.76685 Ped 0.2372 RA (S) 3 2200 0.930 0.865
Nis530 1529.58 1.77506 Por 0.5679 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.78274 Plac 0.2474 Da 3 1800 0.999 0.998
N1os4 1064.00 1.78421 P'ed 0.2344 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78543 P'yr 0.5029 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.79030 CR 1 1200 0.999 0.998
Na- 768.19 1.79376 1060 0.999 0.998
Ny 706.52 1.79699 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.80025 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.80117 AP, -0.0018 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.80204 AP, ¢ -0.0077 °C a 850 0.999 0.998
Np 589.29 1.80592 APq, 0.0143 -50/-40 47 800 0.999 0.998
Ng 587.56 1.80610 AP 0.0068 -40/-30 50 750 0.999 0.998
Ne 546.07 1.81077 -30/-20 51 700 0.999 0.998
Ne 486.13 1.81994 Thermal Properties -20/-10 52 650 0.999 0.998
Ng- 479.99 1.82110 Tg (°C) 637 -10/0 53 600 0.999 0.998
Ng 435.84 1.83112 Ts (°C) 663 0/10 54 550 0.999 0.998
Ny, 404.66 1.84069 T (°C) | 590 10/20 54 500 0.999 0.998
n; 365.01 1.85767 T2 (°C) 613 20/30 55 480 0.997 0.995
OLspgoec (107/K) | 54 30/40 56 460 0.995 0.992
Oyg0300°c (107/K) | 64 40/50 56 440 0.992 0.985
A (W/(mK)) | 0.90 50/60 56 420 0.986 0.976
Constants of Dispersion Formula 60/70 57 400 0.981 0.953
A 3.17490239E+00 70/80 57 390 0.975 0.928
A -1.56120621E-02 Mechanical Properties 80/90 58 380 0.953 0.885
A, 2.84801080E-02 HK (10'Pa) | 651 90/100 58 370 0.910 0.804
A 1.38932793E-03 Fa 76 100/110 59 360 0.817 0.644
A, -9.12625910E-05 E (GPa) 113.9 110/120 60 350 0.616 0.364
As 7.77598184E-06 G (GPa) 43.7 120/130 60 340 0.270 0.071
i 0.303 130/140 61 330
Density Solarization op (MPa) 92 140/150 62 320
p (g/cm®) ‘ 4.35 AL (%) | -05 || B(10™/Pa) | 1.80 150/160 62 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 51 | 55 | 57 | 58 | 59 6.0 6.3 71 | 73 | 7.8 Coloration Code
40~-20 | 51 |57 | 58|59 | 59 6.1 6.5 72 | 7.3 | 8.0 Ago(A70)/As ‘ 400/340
-20~0 51 | 58 | 59| 6.0 | 60 6.2 6.5 73 | 74 | 81 Coloration of Internal
0~20 52 | 59 | 59 | 6.0 | 61 6.3 6.6 73 | 74 | 8.1 Transmittance
20~ 40 53 | 60 | 60| 6.1 | 6.2 6.4 6.7 74 | 75 | 82 ATgo/ATs ‘ 368/339
40~ 60 53 60 | 61|62 | 63 6.5 6.9 75 | 76 | 84
60~ 80 54 | 61 | 62| 63| 64 6.7 7.0 77 | 7.8 | 87 Constants of dn/dt
80~ 100 56 | 6.2 | 63 | 64 | 66 6.9 7.3 80 | 80 | 89 Dy D, D,
100~120 | 57 | 6.3 | 65 | 65 | 6.7 7.1 7.5 82 | 82 | 9.2 5.38E-06 | 1.23E-08 | -1.43E-11
120~140 | 58 | 64 | 66 | 6.7 | 6.9 7.2 7.6 84 | 84 | 94 Eq E, ATk
140~160 | 60 | 6.6 |68 | 6.9 | 7.1 7.4 7.8 86 | 87 | 9.6 5.75E-07 | 4.96E-10 | 2.63E-01
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H-ZL aF53 834373 Ny - 1.83400 Uy - 37.34 NgE—Nc - 0.022333
n. = 1.83930 ve = 37.09 Ng—ng-= 0.022629
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.78596 Pac 0.2946 RC (S) 1 2400 0.828 0.685
Ny970 1970.09 1.79278 Ped 0.2373 RA (S) 3 2200 0.932 0.864
Nis530 1529.58 1.80056 Por 0.5821 Dw 1 2000 0.967 0.933
Ny129 1128.64 1.80829 Plac 0.2453 Da 3 1800 0.983 0.962
N1os4 1064.00 1.80983 P'ed 0.2342 Ron (S) 1 1600 0.992 0.980
N 1013.98 1.81113 P'yr 0.5157 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.81639 CR 1 1200 0.999 0.998
Na- 768.19 1.82019 1060 0.999 0.998
Ny 706.52 1.82376 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.82742 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.82845 AP, -0.0017 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.82942 AP, ¢ 0.0005 °C a 850 0.999 0.998
Np 589.29 1.83381 APq, 0.0084 -50/-40 48 800 0.999 0.998
Ng 587.56 1.83400 AP 0.0039 -40/-30 50 750 0.999 0.998
Ne 546.07 1.83930 -30/-20 51 700 0.999 0.996
Ng 486.13 1.84975 Thermal Properties -20/-10 53 650 0.999 0.995
Ng- 479.99 1.85108 Tg (°C) 596 -10/0 54 600 0.999 0.995
Ng 435.84 1.86275 Ts (°C) 626 0/10 54 550 0.999 0.994
Ny, 404.66 1.87398 T (°C) | 535 10/20 55 500 0.997 0.989
n; 365.01 1.89424 T2 (°C) 573 20/30 56 480 0.994 0.984
OLspgoec (107/K) | 54 30/40 56 460 0.991 0.977
Oz00300°¢ (107/K)| 69 40/50 57 440 0.986 0.967
A (W/(mK)) | 0.99 50/60 57 420 0.983 0.952
Constants of Dispersion Formula 60/70 57 400 0.964 0.913
A 3.26066843E+00 70/80 58 390 0.942 0.871
A -1.43061602E-02 Mechanical Properties 80/90 58 380 0.901 0.792
A, 3.42503276E-02 HK (10'Pa) | 631 90/100 59 370 0.809 0.633
Az 9.45194718E-04 Fa 80 100/110 60 360 0.605 0.343
A, 1.66625589E-05 E (GPa) 110.9 110/120 61 350 0.250 0.057
As 3.78744906E-06 G (GPa) 41.6 120/130 62 340
i 0.335 130/140 63 330
Density Solarization op (MPa) 72 140/150 64 320
p (g/cm®) ‘ 4.56 AL (%) | -04 || B (10™/Pa) | 2.07 150/160 65 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 76 | 80 | 84 85 | 86 8.9 93 | 100|101 111 Coloration Code
-40 ~ -20 76 | 81 | 85| 86 | 87 9.0 9.4 | 10.2 | 10.3 | 113 Ago(A70)/As ‘ 425/350
-20~0 76 | 82 | 86 | 87 | 88 9.1 95 | 105|105 115 Coloration of Internal
0~20 76 | 83 | 87 | 88 | 838 9.2 9.6 | 10.7 | 10.7 | 1.7 Transmittance
20~ 40 77 | 84 |88 | 89 | 89 9.4 9.7 | 10.8 | 10.8 | 11.9 ATgo/ATs ‘ 380/350
40~ 60 78 | 86 | 9.0 9.0 | 91 9.6 99 | 11.0 | 11.0| 12.0
60~ 80 79 | 87 | 91 92 | 93 9.7 | 10.2 | 11.3 | 11.3 | 125 Constants of dn/dt
80~ 100 81|89 | 93|93 | 95 99 | 104 | 115|116 | 128 Dy D, D,
100~120 | 83 | 90 | 94 | 94 | 96 | 101 | 106 | 11.7 | 11.7 | 13.1 || 9.00E-06 | 1.29E-08 | -2.11E-11
120~140 | 85 |91 | 95| 95 | 97 |10.2 | 10.8 | 11.8 | 11.8 | 13.2 Eq E, Mk
140~160 | 86 | 92 |96 | 96 | 98 | 103 | 10.9 | 119 | 120 | 13.4 || 7.75E-07 | 7.39E-10 | 2.56E-01
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H-ZLaF54 816466 Ny - 1.81600 Vg - 46.55 NgE—Nc - 0.017528
ne = 1.82017 Ve = 46.33 Ng—nc-= 0.017704
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.77344 Pac 0.3001 RC (S) 1 2400 0.888 0.789
Ny970 1970.09 1.78023 Ped 0.2379 RA (S) 2 2200 0.980 0.960
Nis530 1529.58 1.78779 Por 0.5551 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.79484 Plac 0.2502 Da 3 1800 0.999 0.998
N1os4 1064.00 1.79618 P'eg 0.2355 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.79729 P'yr 0.4925 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.80174 CR 1200 0.999 0.998
Na- 768.19 1.80487 1060 0.999 0.998
Ny 706.52 1.80780 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.81074 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.81157 AP, -0.0024 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.81235 AP, ¢ -0.0112 °C a 850 0.999 0.998
Np 589.29 1.81584 APq, 0.0017 -50/-40 54 800 0.999 0.998
Ng 587.56 1.81600 AP 0.0013 -40/-30 57 750 0.999 0.998
Ne 546.07 1.82017 -30/-20 59 700 0.999 0.998
Ng 486.13 1.82827 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.82928 Tg (°C) 715 -10/0 61 600 0.999 0.998
Ng 435.84 1.83800 Ts (°C) 740 0/10 62 550 0.999 0.998
Ny, 404.66 1.84618 T (°C) | 643 10/20 63 500 0.999 0.998
n; 365.01 1.86037 T2 (°C) 662 20/30 64 480 0.999 0.998
OLsorgoc (107/K) | 62 30/40 64 460 0.998 0.996
Oz00300°c (L07/K) | 75 40/50 64 440 0.997 0.994
A (W/(mK)) | 0.84 50/60 65 420 0.995 0.991
Constants of Dispersion Formula 60/70 66 400 0.983 0.966
Aq 3.21873957E+00 70/80 66 390 0.980 0.960
A -1.45164245E-02 Mechanical Properties 80/90 67 380 0.975 0.949
A, 2.60917155E-02 HK (10'Pa) | 702 90/100 68 370 0.970 0.942
Az 1.26701532E-03 Fa 64 100/110 69 360 0.959 0.919
Ay -1.06020539E-04 E (GPa) 126.0 110/120 70 350 0.940 0.885
As 6.86627719E-06 G (GPa) 47.4 120/130 71 340 0.914 0.835
il 0.330 130/140 72 330 0.876 0.768
Density Solarization op (MPa) 86 140/150 73 320 0.815 0.663
p (g/em®) ‘ 5.04 AL (%) | -39 || B(10™/Pa) | 1.23 150/160 74 310 0.597 0.357
300 0.585 0.343
Range of Temperature Coefficients of Refractive Index 290 0.438 0.192
Temperature dn/dt relative (x<10°/°C) 280 0.212 0.045
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 39 | 43 | 45 | 45 4.6 4.8 5.1 5.7 5.7 6.2 Coloration Code
40~-20 | 39 | 42 | 44 | 45 | 47 4.9 5.2 57 | 57 | 6.2 Ago(A70)/As ‘ 380/290
-20~0 39 | 43 | 46 | 46 4.7 4.9 5.2 5.7 | 58 | 6.4 Coloration of Internal
0~20 39 | 44 | 46 | 46 | 4.7 5.0 5.3 57 | 58 | 65 Transmittance
20~40 39 | 45 | 47 | 47 | 48 5.0 5.3 58 | 6.0 | 65 ATgo/ATs ‘ 334/281
40 ~ 60 40 | 45 | 48 | 48 | 49 5.2 5.4 6.0 | 6.1 | 6.7
60 ~ 80 41 | 46 | 49 | 49 | 50 5.2 55 6.2 | 63 | 7.0 Constants of dn/dt
80~100 | 42 | 47 | 50 | 50 | 51 54 55 6.3 | 64 | 7.2 Dy D, D,
100~120 | 44 | 49 | 51 | 51 | 52 55 5.7 65 | 65 | 7.3 3.23E-06 | 1.15E-08 | -1.53E-11
120~140 | 45 | 50 | 52 | 52 | 53 5.7 5.9 6.6 | 6.7 | 7.6 Eq E, Mk
140~160 | 46 | 51 |53 | 53 | 55 5.8 6.0 68 | 69 | 7.8 5.49E-07 | 4.69E-10 | 2.46E-01
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H-ZL aF54A 816466 Ny - 1.81600 Vg - 46.55 NgE—Nc - 0.017528
ne = 1.82017 Ve = 46.33 Ng—nc-= 0.017704
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3001 RC (S) 1 2400 0.867 0.751
N1970 1970.09 Ped 0.2379 RA (S) 1 2200 0.965 0.931
Nis530 1529.58 Por 0.5574 Dw 1 2000 0.986 0.972
Ny129 1128.64 1.79487 Plac 0.2497 Da 3 1800 0.996 0.992
N1os4 1064.00 1.79619 P'ed 0.2355 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.79731 P'yr 0.4942 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.80175 CR 1200 0.999 0.998
Na- 768.19 1.80488 1060 0.999 0.998
Ny 706.52 1.80779 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.81074 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.81158 AP, -0.0024 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.81235 AP, ¢ -0.0089 °C a 850 0.999 0.998
Np 589.29 1.81585 APq, 0.0005 -50/-40 57 800 0.999 0.998
Ng 587.56 1.81600 AP 0.0008 -40/-30 58 750 0.999 0.998
Ne 546.07 1.82017 -30/-20 60 700 0.999 0.998
Ne 486.13 1.82827 Thermal Properties -20/-10 61 650 0.999 0.998
Ng- 479.99 1.82929 Tg (°C) 718 -10/0 62 600 0.999 0.998
Ng 435.84 1.83804 Ts (°C) 744 0/10 63 550 0.999 0.998
Ny, 404.66 1.84625 T (°C) | 646 10/20 63 500 0.998 0.997
n; 365.01 1.86049 T2 (°C) 666 20/30 63 480 0.997 0.995
OLsorgoc (107/K) | 61 30/40 63 460 0.996 0.992
Oz00300°c (L07/K)| 76 40/50 64 440 0.994 0.988
A (W/(m K)) | 0.83 50/60 64 420 0.991 0.982
Constants of Dispersion Formula 60/70 67 400 0.985 0.971
Ag 3.21683817E+00 70/80 67 390 0.980 0.961
A -1.36724876E-02 Mechanical Properties 80/90 69 380 0.971 0.942
A, 2.76347913E-02 HK (10'Pa) | 693 90/100 69 370 0.953 0.908
Az 7.16568289E-04 Fa 71 100/110 69 360 0.920 0.846
A, -1.97668563E-05 E (GPa) 123.0 110/120 70 350 0.847 0.718
As 2.19878744E-06 G (GPa) 47.4 120/130 70 340 0.701 0.491
il 0.298 130/140 73 330 0.432 0.186
Density Solarization op (MPa) 140/150 74 320 0.137 0.019
p (g/em®) ‘ 4.99 AL (%) | -03 || B(10™/pPa) | 1.12 150/160 75 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 21124 28|30 | 31 3.3 3.6 39 | 40 | 45 Coloration Code
40~-20 | 22 |24 | 28| 31| 32 35 3.8 40 | 41 | 47 Ago(A70)/As ‘ 385/325
-20~0 22 124 129 |31 | 33 3.6 3.9 41 | 42 | 5.0 Coloration of Internal
0~20 23 | 25 | 30| 32| 34 3.8 4.1 42 | 44 | 51 Transmittance
20~40 23 126 | 31|33 | 35 4.0 4.2 44 | 46 | 53 ATgo/ATs ‘ 355/322
40 ~ 60 24 | 28 | 33 | 35 | 37 4.2 4.4 46 | 47 | 56
60 ~ 80 24 129 | 34| 36 | 39 4.4 4.6 48 | 49 | 58 Constants of dn/dt
80~ 100 24 | 30 | 36 | 38 | 41 4.6 4.7 50 | 51 | 6.0 Dy D, D,
100~120 | 26 | 3.2 | 3.8 | 40 | 4.2 4.8 4.9 52 | 53 | 6.3 1.25E-07 | 1.24E-08 | -1.76E-11
120~140 | 28 | 33 | 41 | 42 | 44 5.0 5.1 54 | 55 | 6.6 Eq E, Mk
140~160 | 29 | 34 |43 | 44 | 45 5.1 5.3 55 | 57 | 6.8 9.91E-07 | 1.10E-09 | 6.42E-09
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H-ZL aF55E 835427 Ny - 1.83481 Vg - 42.72 NgE—Nc - 0.019541
n. = 1.83944 Ve = 42.49 Ng—ng-= 0.019757
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.79048 Pac 0.2989 RC (S) 1 2400 0.903 0.808
Ny970 1970.09 1.79707 Ped 0.2369 RA (S) 1 2200 0.979 0.954
Nis530 1529.58 1.80452 Por 0.5650 Dw 1 2000 0.993 0.985
Ny129 1128.64 1.81175 Plac 0.2490 Da 3 1800 0.999 0.998
N1os4 1064.00 1.81316 P'eg 0.2343 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.81435 P'yr 0.5011 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.81912 CR 1200 0.999 0.998
Na- 768.19 1.82253 1060 0.999 0.998
Ny 706.52 1.82573 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.82897 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.82989 AP, -0.0025 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.83076 AP, ¢ -0.0077 °C a 850 0.999 0.998
Np 589.29 1.83463 APq, 0.0010 -50/-40 60 800 0.999 0.998
Ng 587.56 1.83481 AP 0.0011 -40/-30 62 750 0.999 0.998
Ne 546.07 1.83944 -30/-20 64 700 0.999 0.998
Ng 486.13 1.84851 Thermal Properties -20/-10 65 650 0.999 0.998
Ng- 479.99 1.84965 Tg (°C) 711 -10/0 66 600 0.999 0.998
Ng 435.84 1.85955 Ts (°C) 739 0/10 67 550 0.999 0.998
Ny, 404.66 1.86893 T (°C) | 640 10/20 68 500 0.999 0.998
n; 365.01 1.88543 T2 (°C) 687 20/30 69 480 0.997 0.994
OLsoigoc (107/K) | 68 30/40 70 460 0.995 0.990
Oyg0300°c (107/K) | 84 40/50 71 440 0.992 0.984
A (W/(m K)) | 0.88 50/60 71 420 0.987 0.974
Constants of Dispersion Formula 60/70 72 400 0.978 0.957
Ag 3.27602602E+00 70/80 72 390 0.969 0.939
A -1.40174355E-02 Mechanical Properties 80/90 73 380 0.956 0.913
A, 3.01024097E-02 HK (10'Pa) | 679 90/100 74 370 0.934 0.866
Az 1.06953465E-03 Fa 69 100/110 75 360 0.897 0.801
A, -5.08713944E-05 E (GPa) 121.8 110/120 76 350 0.829 0.681
As 5.04484426E-06 G (GPa) 45.1 120/130 77 340 0.726 0.522
i 0.349 130/140 79 330 0.544 0.290
Density Solarization op (MPa) 69 140/150 80 320 0.250 0.065
p (g/em®) ‘ 4.66 A\ (%) |04 || B(10™/Pa) | 1.23 150/160 81 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 28 | 32 | 36 | 3.6 3.6 3.8 4.2 49 | 50 | 54 Coloration Code
40~-20 | 28 | 33 | 36 | 36 | 3.7 3.8 4.2 49 | 50 | 55 Ago(A70)/As ‘ 390/320
-20~0 28 | 33 | 36 | 3.7 3.7 3.9 4.3 49 | 50 | 55 Coloration of Internal
0~20 27 | 33 | 37| 37 | 37 3.9 4.3 50 | 5.0 | 56 Transmittance
20~ 40 27 | 32 | 37 | 37 | 37 3.9 4.3 50 | 5.0 | 56 ATgo/ATs ‘ 359/320
40~ 60 27 | 33 | 37| 37 | 37 3.9 4.3 50 | 51 | 57
60 ~ 80 28 | 34 | 37|37 | 38 4.0 4.4 52 | 52 | 6.0 Constants of dn/dt
80~ 100 28 | 34 | 37| 37 | 38 4.1 4.4 52 | 52 | 6.1 Dy D, D,
100~120 | 3.0 | 35 | 38 | 38 | 4.0 4.2 4.5 53 | 53 | 6.2 1.12E-06 | 9.87E-09 |-1.49E-11
120~140 | 3.1 | 3.6 | 39 | 40 | 41 4.3 4.6 55 | 55 | 6.3 Eq E, Mk
140~160 | 3.3 | 3.7 |40 | 41 | 4.2 4.4 4.7 5.7 | 5.7 | 6.4 6.99E-07 | 4.22E-10 | 2.11E-01
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H-ZL aF56B 806333 Ny - 1.80610 Vg - 33.27 Ng—Nc - 0.024229
n.= 1.81184 ve = 33.03 Ng—ng-= 0.024579
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.75720 Pac 0.2922 RC (S) 1 2400 0.931 0.867
Ny970 1970.09 1.76373 Ped 0.2369 RA (S) 1 2200 0.980 0.959
Nis530 1529.58 1.77128 Por 0.5927 Dw 1 2000 0.992 0.984
Ny129 1128.64 1.77899 Plac 0.2429 Da 2 1800 0.996 0.993
N1os4 1064.00 1.78055 P'ed 0.2335 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.78188 P'yr 0.5248 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.78735 CR 1 1200 0.998 0.996
Na- 768.19 1.79134 1060 0.998 0.996
n, 706.52 1.79513 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.79902 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.80013 AP, -0.0009 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.80117 AP, ¢ 0.0043 °C a 850 0.998 0.996
Np 589.29 1.80589 APq, 0.0061 -50/-40 66 800 0.998 0.996
Ng 587.56 1.80610 AP 0.0014 -40/-30 70 750 0.998 0.996
Ne 546.07 1.81184 -30/-20 71 700 0.998 0.996
Ne 486.13 1.82325 Thermal Properties -20/-10 71 650 0.998 0.996
Ng- 479.99 1.82471 Tg (°C) 669 -10/0 72 600 0.998 0.996
Ng 435.84 1.83761 Ts (°C) 705 0/10 73 550 0.996 0.994
Ny, 404.66 1.85023 T, (°C) | 601 10/20 74 500 0.993 0.986
n; 365.01 1.87349 T2 (°C) 633 20/30 74 480 0.990 0.981
OLsgigoec (107/K) | 73 30/40 75 460 0.986 0.973
Oz00300°c (107/K)| 88 40/50 76 440 0.981 0.962
A (WI(m K)) | 1.07 50/60 76 420 0.970 0.940
Constants of Dispersion Formula 60/70 77 400 0.944 0.890
A 3.15342504E+00 70/80 77 390 0.915 0.836
A -1.33526633E-02 Mechanical Properties 80/90 78 380 0.853 0.725
A, 3.50785430E-02 HK (10'Pa) | 624 90/100 78 370 0.692 0.478
Az 1.38157034E-03 Fa 119 100/110 80 360 0.370 0.138
A, -2.77539295E-05 E (GPa) 109.5 110/120 81 350
As 9.11774978E-06 G (GPa) 41.4 120/130 82 340
i 0.322 130/140 83 330
Density Solarization op (MPa) 117 140/150 84 320
p (g/cm®) ‘ 3.75 AL (%) | -0.7 || B (10™/Pa) | 1.57 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 38 | 42 | 47 | 48 4.9 5.1 5.4 6.3 | 6.4 | 6.8 Coloration Code
40~-20 | 3.8 | 43 | 48 | 49 | 49 5.2 55 6.5 | 6.6 | 6.8 Ago(A70)/As ‘ 415/360
-20~0 38 |45 |49 | 50 | 51 5.3 5.7 6.5 | 66 | 6.9 Coloration of Internal
0~20 38 |46 | 49 | 50 | 51 54 5.9 6.7 | 6.8 | 7.1 Transmittance
20~ 40 38 |46 | 50|51 | 52 5.6 6.0 69 | 69 | 74 ATgo/ATs ‘ 386/355
40~ 60 39 |48 | 52| 52 | 53 5.7 6.3 69 | 70 | 7.7
60 ~ 80 39 | 48 | 54 | 54 | 55 5.9 6.5 69 | 71 | 7.8 Constants of dn/dt
80~ 100 39 |49 | 55| 56 | 57 6.1 6.6 72 | 7.3 | 81 Dy D, D,
100~120 | 40 | 51 | 57 | 58 | 59 6.2 6.8 75 | 75 | 83 2.71E-06 | 1.16E-08 | -2.20E-11
120~140 | 40 | 52 | 58 | 58 | 6.0 6.3 6.8 76 | 76 | 85 Eq E, Mk
140~160 | 40 | 53 |59 | 59 | 6.0 6.3 6.9 77 | 7.8 | 87 1.17E-06 | 1.13E-09 | 3.91E-09
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H-ZLaF57 800298 Ny - 1.80000 Vy - 29.84 Ng—n¢ - 0.026806
n. = 1.80633 Ve = 29.62 Ng—ng-= 0.027224
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.74747 Pac 0.2899 RC (S) 1 2400 0.945 0.893
Ny970 1970.09 1.75431 Ped 0.2361 RA (S) 1 2200 0.983 0.966
Nis530 1529.58 1.76226 Por 0.5999 Dw 1 2000 0.996 0.992
Ny129 1128.64 1.77044 Plac 0.2410 Da 1 1800 0.996 0.992
N1os4 1064.00 1.77212 P'ed 0.2325 Ron (S) 1 1600 0.996 0.992
N 1013.98 1.77354 P'yr 0.5304 RP (S) 1 1400 0.996 0.992
Ns 852.11 1.77945 CR 1200 0.996 0.992
Na- 768.19 1.78380 1060 0.996 0.992
Ny 706.52 1.78795 Deviation of Relative Expansion 1000 0.996 0.992
Nc 656.27 1.79223 Partial Dispersions Coefficient 950 0.996 0.992
Nc- 643.85 1.79344 AP, 0.0000 a (x107/K) 900 0.996 0.992
NHe-Ne 632.80 1.79459 AP, ¢ 0.0058 °C a 850 0.996 0.992
Np 589.29 1.79977 APq, 0.0125 -50/-40 65 800 0.996 0.992
Ng 587.56 1.80000 AP 0.0047 -40/-30 68 750 0.996 0.992
Ne 546.07 1.80633 -30/-20 70 700 0.996 0.992
Ng 486.13 1.81903 Thermal Properties -20/-10 71 650 0.996 0.992
Ng- 479.99 1.82067 Tg (°C) 623 -10/0 72 600 0.996 0.988
Ng 435.84 1.83511 Ts (°C) 658 0/10 73 550 0.993 0.983
Ny, 404.66 1.84939 T (°C) | 547 10/20 74 500 0.984 0.970
n; 365.01 1.87619 T2 (°C) 592 20/30 75 480 0.981 0.964
OLsorgoc (107/K) | 73 30/40 75 460 0.977 0.957
Oz00300°c (107/K)| 89 40/50 76 440 0.972 0.946
A (W/I(mK)) | 1.19 50/60 77 420 0.964 0.927
Constants of Dispersion Formula 60/70 77 400 0.939 0.880
Ag 3.12168528E+00 70/80 78 390 0.910 0.826
A -1.38673767E-02 Mechanical Properties 80/90 78 380 0.848 0.716
A, 3.73009678E-02 HK (10'Pa) | 543 90/100 79 370 0.694 0.475
A 1.94247273E-03 Fa 167 100/110 80 360 0.347 0.117
A, -9.80256201E-05 E (GPa) 100.6 110/120 81 350 0.042 0.013
As 1.64841569E-05 G (GPa) 39.0 120/130 82 340
i 0.290 130/140 83 330
Density Solarization op (MPa) 83 140/150 84 320
p (g/em®) ‘ 3.73 AL (%) | -0.7 || B (10™/Pa) | 2.52 150/160 84 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 18 | 24 | 28 | 2.8 29 3.2 3.6 45 | 46 | 5.8 Coloration Code
-40 ~ -20 19 | 25 | 28] 29 | 29 3.3 3.7 46 | 47 | 6.0 Ago(A70)/As ‘ 430/360
-20~0 18 | 25 |29 29 | 30 3.3 3.9 47 | 48 | 6.2 Coloration of Internal
0~20 18 | 26 | 29|30 | 30 34 4.0 49 | 50 | 6.2 Transmittance
20~ 40 19 | 26 |30 31| 31 3.4 4.0 52 | 52 | 6.6 ATgo/ATs ‘ 383/356
40~ 60 20 | 28 | 32| 32 | 3.2 3.6 4.2 54 | 54 | 6.9
60 ~ 80 21129 | 33| 34| 34 3.7 4.4 56 | 56 | 7.2 Constants of dn/dt
80~ 100 22 | 31 | 35| 35| 35 3.8 4.5 59 | 59| 7.3 Dy D, D,
100~120 | 24 | 32 | 36 | 36 | 36 4.0 4.8 6.1 | 6.1 | 7.6 || -1.68E-07 | 1.19E-08 | -1.81E-11
120~140 | 25 | 33 | 37 | 3.7 | 37 4.1 4.9 6.2 | 6.2 | 7.7 Eq E, Mk
140~160 | 26 | 34 |38 | 38 | 39 4.3 5.2 6.4 | 65 | 80 8.12E-07 | 7.58E-10 | 2.86E-01

187

NHG




H-ZLaF59 852408 Ny - 1.85150 Vg - 40.78 Ng—n¢ - 0.020880
n. = 1.85646 Ve = 40.53 Ng—ng-= 0.021134
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.80328 Pac 0.2969 RC (S) 1 2400 0.861 0.742
Ny970 1970.09 1.81065 Ped 0.2375 RA (S) 3 2200 0.972 0.945
Nis530 1529.58 1.81893 Por 0.5694 Dw 1 2000 0.995 0.990
Ny129 1128.64 1.82685 Plac 0.2470 Da 3 1800 0.999 0.998
N1os4 1064.00 1.82837 P'ed 0.2347 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.82965 P'yr 0.5044 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.83478 CR 1200 0.999 0.998
Na- 768.19 1.83842 1060 0.999 0.998
Ny 706.52 1.84183 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.84530 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.84628 AP, -0.0022 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.84719 AP, ¢ -0.0064 °C a 850 0.999 0.998
Np 589.29 1.85132 APq, 0.0118 -50/-40 56 800 0.999 0.998
Ng 587.56 1.85150 AP 0.0056 -40/-30 58 750 0.999 0.998
Ne 546.07 1.85646 -30/-20 60 700 0.999 0.998
Ng 486.13 1.86618 Thermal Properties -20/-10 61 650 0.999 0.998
Ng- 479.99 1.86741 Tg (°C) 677 -10/0 63 600 0.999 0.998
Ng 435.84 1.87807 Ts (°C) 701 0/10 63 550 0.998 0.996
Ny, 404.66 1.88823 T (°C) | 632 10/20 64 500 0.996 0.993
n; 365.01 1.90623 T2 (°C) 667 20/30 65 480 0.994 0.990
OLsgigoec (107/K) | 62 30/40 66 460 0.991 0.987
Oz00300°c (L07/K)| 78 40/50 66 440 0.988 0.979
A (W/(mK)) | 1.02 50/60 67 420 0.982 0.971
Constants of Dispersion Formula 60/70 67 400 0.972 0.950
A 3.33177670E+00 70/80 68 390 0.961 0.929
A -1.58867083E-02 Mechanical Properties 80/90 69 380 0.942 0.893
A, 3.20181245E-02 HK (10Pa) | 720 90/100 70 370 0.906 0.829
A 1.14888430E-03 Fa 68 100/110 71 360 0.827 0.693
A, -4.03184280E-05 E (GPa) 121.8 110/120 72 350 0.666 0.451
As 5.06235629E-06 G (GPa) 46.4 120/130 73 340 0.357 0.131
i 0.312 130/140 74 330 0.059 0.010
Density Solarization op (MPa) 65 140/150 76 320
p (g/cm®) ‘ 4.72 AL (%) |04 || B(10™/Pa) | 1.25 150/160 77 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 37 | 41 | 45| 45 | 46 4.7 5.1 58 | 59 | 6.7 Coloration Code
40~-20 | 3.7 | 41 | 45| 46 | 46 4.8 5.2 59 | 6.0 | 6.8 Ago(A70)/As ‘ (380)/340
-20~0 37 | 41 | 46 | 46 | 47 4.9 54 6.0 | 6.1 | 6.9 Coloration of Internal
0~20 37 | 42 | 46 | 46 | 47 5.0 5.3 6.1 | 6.2 | 7.0 Transmittance
20~ 40 37 | 43 | 47 | 47 | 48 5.0 54 6.2 | 63 | 7.2 ATgo/ATs ‘ 367/335
40~ 60 38 | 44 | 48 | 48 | 49 5.0 54 6.3 | 64 | 7.3
60~ 80 39 | 45 | 49 | 50 | 50 5.2 5.6 65 | 66 | 75 Constants of dn/dt
80~100 | 41 | 46 | 50| 51 | 51 5.3 5.6 6.6 | 6.7 | 7.7 Dy D, D,
100~120 | 42 | 47 | 52 | 53 | 53 55 5.7 6.7 | 6.8 | 7.8 2.71E-06 | 1.23E-08 | -1.91E-11
120~140 | 43 | 48 | 53 | 54 | 54 55 5.8 6.8 | 69 | 7.9 Eq E, ATk
140~160 | 44 | 49 |54 | 54 | 55 5.7 6.0 69 | 7.0 | 8.0 6.47E-07 | 2.76E-10 | 2.55E-01
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H-ZLaF60GT | 850323 Ny - 1.85026 Vg - 32.27 NgE—Nc - 0.026349
n. = 1.85649 ve = 32.05 Ng—ng-= 0.026727
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.79843 Pac 0.2911 RC (S) 1 2400 0.942 0.882
Ny970 1970.09 1.80513 Ped 0.2364 RA (S) 1 2200 0.986 0.959
Nis530 1529.58 1.81293 Por 0.5909 Dw 1 2000 0.993 0.985
Ny129 1128.64 1.82100 Plac 0.2421 Da 1 1800 0.998 0.996
N1os4 1064.00 1.82266 P'ed 0.2331 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.82407 P'yr 0.5231 RP (S) 2 1400 0.998 0.996
Ns 852.11 1.82993 CR 1200 0.998 0.996
Na- 768.19 1.83424 1060 0.998 0.996
Ny 706.52 1.83835 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.84259 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.84379 AP, -0.0003 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.84491 AP, ¢ 0.0009 °C a 850 0.998 0.996
Np 589.29 1.85003 APq, 0.0064 -50/-40 65 800 0.998 0.996
Ng 587.56 1.85026 AP 0.0026 -40/-30 67 750 0.998 0.996
Ne 546.07 1.85649 -30/-20 70 700 0.998 0.996
Ng 486.13 1.86893 Thermal Properties -20/-10 71 650 0.998 0.996
Ng- 479.99 1.87052 Tg (°C) 617 -10/0 71 600 0.998 0.996
Ng 435.84 1.88450 Ts (°C) 663 0/10 73 550 0.996 0.994
Ny, 404.66 1.89819 T (°C) | 569 10/20 74 500 0.993 0.989
n; 365.01 1.92348 T2 (°C) 591 20/30 75 480 0.989 0.983
OLsorgoc (107/K) | 73 30/40 76 460 0.985 0.974
Oz00/300°¢ (L07/K) | 92 40/50 77 440 0.979 0.960
A (W/I(mK)) | 1.19 50/60 77 420 0.963 0.929
Constants of Dispersion Formula 60/70 78 400 0.935 0.877
Ag 3.30260921E+00 70/80 79 390 0.904 0.820
A -1.39415408E-02 Mechanical Properties 80/90 80 380 0.849 0.726
A, 3.82606507E-02 HK (10'Pa) | 625 90/100 81 370 0.733 0.541
Az 1.95805494E-03 Fa 98 100/110 82 360 0.476 0.231
A, -1.07295242E-04 E (GPa) 121.5 110/120 83 350 0.110 0.019
As 1.47824013E-05 G (GPa) 46.5 120/130 84 340
i 0.307 130/140 85 330
Density Solarization op (MPa) 89 140/150 86 320
p (g/em®) ‘ 4.00 AL (%) |02 || B(10™/Pa) | 1.71 150/160 87 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 32 | 37 | 41| 41 4.2 4.5 4.9 58 | 58 | 6.9 Coloration Code
40~-20 | 31 | 37 | 41| 41 | 4.2 4.5 5.0 59 | 59 | 71 Ago(A70)/As ‘ (395)/355
-20~0 31 | 37 | 42 | 42 | 43 4.7 5.1 6.2 | 62 | 74 Coloration of Internal
0~20 31 | 37 | 42 | 42 | 43 4.6 5.2 6.2 | 6.2 | 7.6 Transmittance
20~ 40 31 | 37 | 43| 43 | 43 4.8 5.2 63 | 63 | 7.9 ATgo/ATs ‘ 387/353
40~ 60 31 | 37 | 43 | 44 | 45 4.8 5.3 6.5 | 65 | 81
60 ~ 80 32 |38 | 44 | 45 | 46 5.0 5.5 6.8 | 6.8 | 84 Constants of dn/dt
80~ 100 33 139 | 45| 46 | 46 5.2 55 70 | 7.0 | 86 Dy D, D,
100~120 | 3.3 | 40 | 46 | 47 | 48 5.3 5.6 72 | 7.2 | 89 1.56E-06 | 9.55E-09 | -1.73E-11
120~140 | 35 | 41 | 47 | 47 | 48 5.6 5.8 74 | 74 | 9.1 Eq E, Mk
140~160 | 3.6 | 42 |48 | 48 | 49 5.7 6.0 77 | 1.7 | 93 8.08E-07 | 1.02E-09 | 2.78E-01
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H-7 L aF60A 850323 Ny - 1.85026 Vg - 32.27 Ng—n¢ - 0.026349
n. = 1.85649 ve = 32.05 Ng—ng-= 0.026727
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 Pac 0.2911 RC (S) 1 2400 0.969 0.939
Ny970 1970.09 Ped 0.2364 RA (S) 1 2200 0.987 0.974
Nis530 1529.58 Por 0.5928 Dw 1 2000 0.995 0.989
Ny129 1128.64 1.82128 Plac 0.2421 Da 1 1800 0.997 0.993
N1os4 1064.00 1.82287 P'ed 0.2331 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.82426 P'yr 0.5249 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.83001 CR 1 1200 0.999 0.998
Na- 768.19 1.83428 1060 0.999 0.998
Ny 706.52 1.83837 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.84259 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.84379 AP, -0.0003 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.84491 AP, ¢ 0.0028 °C a 850 0.999 0.998
Np 589.29 1.85003 APq, -0.0008 -50/-40 57 800 0.999 0.998
Ng 587.56 1.85026 AP -0.0004 -40/-30 59 750 0.999 0.998
Ne 546.07 1.85649 -30/-20 60 700 0.999 0.998
Ng 486.13 1.86893 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.87052 Tg (°C) 743 -10/0 64 600 0.998 0.996
Ng 435.84 1.88455 Ts (°C) 795 0/10 64 550 0.996 0.993
Ny, 404.66 1.89826 T (°C) | 682 10/20 65 500 0.990 0.980
n; 365.01 1.92358 Ti" (°C) 704 20/30 65 480 0.986 0.972
OLspigoec (107/K) | 65 30/40 65 460 0.980 0.961
Oz00300°¢ (L07/K) | 79 40/50 66 440 0.971 0.944
A (W/(m K)) | 0.87 50/60 66 420 0.954 0.910
Constants of Dispersion Formula 60/70 68 400 0.913 0.833
A 3.30037670E+00 70/80 69 390 0.872 0.761
A -1.19927180E-02 Mechanical Properties 80/90 69 380 0.797 0.635
A, 3.94905653E-02 HK (10’Pa) | 603 90/100 71 370 0.640 0.410
A, 1.56664097E-03 Fa 147 100/110 71 360 0.355 0.126
A, -4.50656039E-05 E (GPa) 111.4 110/120 72 350
As 1.12714689E-05 G (GPa) 42.9 120/130 75 340
i 0.299 130/140 76 330
Density Solarization op (MPa) 140/150 76 320
p (g/cm®) ‘ 4.43 AL (%) | -03 || B(10™/Pa) | 1.76 150/160 79 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 25 128 | 31| 3.2 3.4 3.8 4.3 49 | 52 | 6.3 Coloration Code
-40 ~ -20 25128 | 32| 33| 34 3.9 4.5 51 | 53 | 6.6 Ago(A70)/As ‘ (400)/360
-20~0 27 | 30 | 33|34 | 36 4.2 4.7 53 | 56 | 6.8 Coloration of Internal
0~20 27 | 30 | 34 | 35| 36 4.2 4.8 55 | 57 | 7.1 Transmittance
20~ 40 28 | 32 | 36| 37 | 38 4.4 5.0 5.7 | 59 | 7.3 ATgo/ATs ‘ 395/357
40~ 60 28 | 33 | 37|37 | 38 4.5 5.2 59 | 6.1 | 7.6
60~ 80 29 | 35 | 38 | 40 | 41 4.7 5.3 6.1 | 63 | 7.9 Constants of dn/dt
80~ 100 29 | 37 | 41 | 42 | 43 5.0 5.6 6.2 | 6.4 | 82 Dy D, D,
100~120 | 3.0 | 3.8 | 42 | 43 | 45 5.2 5.7 6.5 | 6.7 | 84 6.73E-07 | 1.31E-08 | -2.05E-11
120~140 | 3.1 | 40 | 44 | 45 | 46 5.3 5.9 6.7 | 7.0 | 8.6 Eq E, Mk
140~160 | 3.1 | 42 |46 | 47 | 48 55 6.1 69 | 71 | 89 8.31E-07 | 7.05E-10 | 2.74E-01
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H-ZLaF64 871407 Ny - 1.87070 Vg - 40.73 Ng—n¢ - 0.021378
n.= 1.87578 Ve = 40.48 Ng—ng-= 0.021636
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 Pac 0.2966 RC (S) 1 2400 0.900 0.810
Ny970 1970.09 Ped 0.2376 RA (S) 1 2200 0.973 0.947
Nis530 1529.58 Por 0.5683 Dw 1 2000 0.988 0.976
Ny129 1128.64 Plac 0.2468 Da 2 1800 0.996 0.993
N1os4 1064.00 P'ed 0.2348 Ron (S) 1 1600 0.998 0.997
N 1013.98 1.84858 P'yr 0.5033 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.85367 CR 1 1200 0.999 0.998
Na- 768.19 1.85735 1060 0.999 0.998
Ny 706.52 1.86082 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.86436 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.86536 AP, -0.0023 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.86629 AP, ¢ -0.0076 °C a 850 0.999 0.998
Np 589.29 1.87052 APq, 0.0007 -50/-40 62 800 0.999 0.998
Ng 587.56 1.87070 AP 0.0019 -40/-30 62 750 0.999 0.998
Ne 546.07 1.87578 -30/-20 63 700 0.999 0.998
Ng 486.13 1.88573 Thermal Properties -20/-10 66 650 0.999 0.998
Ng- 479.99 1.88699 Tg (°C) 719 -10/0 67 600 0.999 0.998
Ng 435.84 1.89788 Ts (°C) 746 0/10 67 550 0.998 0.997
Ny, 404.66 1.90822 T (°C) | 689 10/20 69 500 0.996 0.992
n; 365.01 1.92642 T2 (°C) 706 20/30 70 480 0.993 0.986
OLspigoec (107/K) | 68 30/40 71 460 0.989 0.979
Oyg0300°c (107/K) | 84 40/50 72 440 0.985 0.970
A (W/(mK)) | 0.88 50/60 72 420 0.978 0.957
Constants of Dispersion Formula 60/70 72 400 0.966 0.933
A 3.39546999E+00 70/80 73 390 0.954 0.911
A -1.28894532E-02 Mechanical Properties 80/90 75 380 0.934 0.873
A, 3.53964334E-02 HK (10'Pa) | 671 90/100 76 370 0.902 0.814
Az 5.98603397E-04 Fa 91 100/110 76 360 0.853 0.727
A, 3.77588400E-05 E (GPa) 123.4 110/120 77 350 0.773 0.598
As 6.23039754E-07 G (GPa) 46.9 120/130 77 340 0.645 0.416
i 0.316 130/140 80 330 0.427 0.182
Density Solarization op (MPa) 116 140/150 81 320 0.164 0.027
p (g/cm®) ‘ 4.84 AL (%) | -08 || B (10™/Pa) | 0.90 150/160 83 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 15|17 |18 | 19 | 20 2.1 2.3 25 | 26 | 32 Coloration Code
-40 ~ -20 1518 |19 20 | 22 2.3 2.5 28 | 29 | 36 Ago(A70)/As ‘ (375)/325
-20~0 1.7 | 20 | 22 | 23 | 25 2.6 2.9 32 | 34 | 41 Coloration of Internal
0~20 19 | 23 | 25| 26 | 27 2.9 3.3 36 | 3.7 | 46 Transmittance
20~ 40 21 126 | 28|29 | 30 3.3 3.6 39 | 40 | 51 ATgo/ATs ‘ 368/322
40~ 60 23128 | 31|32 33 35 4.0 42 | 43 | 55
60 ~ 80 24 | 30 | 34| 34| 35 3.8 4.3 44 | 45 | 58 Constants of dn/dt
80~ 100 25132 | 34|35 | 36 4.0 4.5 47 | 48 | 6.0 Dy D, D,
100~120 | 25 | 33 | 36 | 3.6 | 3.7 4.1 4.7 49 | 50 | 6.1 -2.08E-07 | 1.66E-08 | -3.59E-11
120~140 | 27 | 33 | 3.7 | 38 | 39 4.3 4.9 52 | 53 | 64 Eq E, Mk
140~160 | 29 | 35 |38 | 39 | 40 4.5 5.1 54 | 55 | 6.7 6.54E-07 | 1.08E-09 | 1.91E-01
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H-ZL aF65 874306 Ny - 1.87408 Vg - 30.55 NgE—Nc - 0.028610
n. = 1.88085 ve = 30.34 Ng—ng-= 0.029035
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.82063 Pac 0.2894 RC (S) 1 2400 0.928 0.861
Ny970 1970.09 1.82703 Ped 0.2366 RA (S) 1 2200 0.982 0.964
Nis530 1529.58 1.83463 Por 0.6012 Dw 1 2000 0.997 0.994
Ny129 1128.64 1.84284 Plac 0.2404 Da 3 1800 0.997 0.994
N1os4 1064.00 1.84457 P'ed 0.2332 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.84606 P'yr 0.5328 RP (S) 2 1400 0.997 0.994
Ns 852.11 1.85226 CR 1200 0.997 0.994
Na- 768.19 1.85685 1060 0.997 0.994
n, 706.52 1.86126 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.86580 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.86710 AP, 0.0006 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.86830 AP, ¢ 0.0083 °C a 850 0.997 0.994
Np 589.29 1.87384 APq, 0.0018 -50/-40 73 800 0.997 0.994
Ng 587.56 1.87408 AP -0.0005 -40/-30 76 750 0.997 0.994
Ne 546.07 1.88085 -30/-20 78 700 0.997 0.994
Ng 486.13 1.89441 Thermal Properties -20/-10 80 650 0.997 0.994
Ng- 479.99 1.89614 Tg (°C) 665 -10/0 81 600 0.995 0.990
Ng 435.84 1.91161 Ts (°C) 697 0/10 82 550 0.993 0.985
Ny, 404.66 1.92693 T (°C) | 625 10/20 83 500 0.985 0.967
n; 365.01 1.95549 T2 (°C) 651 20/30 84 480 0.979 0.956
OLsgigoec (107/K) | 82 30/40 85 460 0.973 0.943
Oz00300°c (L07/K)| 98 40/50 85 440 0.964 0.926
A (W/(m K)) | 0.67 50/60 86 420 0.944 0.892
Constants of Dispersion Formula 60/70 86 400 0.896 0.805
A 3.37787954E+00 70/80 87 390 0.846 0.718
A -1.31762604E-02 Mechanical Properties 80/90 88 380 0.750 0.568
A, 4.34183952E-02 HK (10'Pa) | 545 90/100 89 370 0.555 0.316
A 1.40530101E-03 Fa 136 100/110 90 360 0.213 0.051
A, 2.38841484E-05 E (GPa) 124.8 110/120 92 350
As 1.02947705E-05 G (GPa) 47.6 120/130 92 340
i 0.310 130/140 93 330
Density Solarization op (MPa) 140/150 94 320
p (g/cm®) ‘ 4.55 AL (%) | -0.7 || B(10™/Pa) | 1.28 150/160 95 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 21126 |29 |30 | 30 3.2 3.8 49 | 50 | 5.9 Coloration Code
-40 ~ -20 21|26 | 30| 31| 31 34 3.8 50 | 51 | 6.1 Ago(A70)/As ‘ (410)/360
-20~0 21| 26 | 3.0 3.1 3.2 3.4 3.9 51 | 52 | 64 Coloration of Internal
0~20 22 | 27 | 31|32 | 32 3.5 4.1 53 | 54 | 6.8 Transmittance
20~ 40 22 128 | 31|32 33 3.8 4.2 55 | 56 | 7.0 ATgo/ATs ‘ 399/360
40~ 60 24 | 30 | 33| 34 | 35 4.0 4.5 58 | 59 | 75
60 ~ 80 25|31 | 35| 36 3.7 4.3 4.8 6.1 | 6.1 | 7.7 Constants of dn/dt
80~ 100 26 | 32 | 37| 38 | 39 4.5 4.9 6.3 | 6.3 | 80 Dy D, D,
100~120 | 2.7 | 34 | 40 | 40 | 41 4.6 5.3 6.5 | 65 | 83 1.88E-08 | 1.25E-08 |-1.43E-11
120~140 | 29 | 3.6 | 42 | 42 | 43 4.9 55 6.8 | 6.8 | 8.6 Eq E, Mk
140~160 | 3.0 | 3.7 | 43 | 44 | 44 5.1 5.7 70 | 71 | 88 7.76E-07 | 7.48E-10 | 2.89E-01
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H-ZL aF66A 801350 Ny - 1.80100 Uy - 34.97 Ng—n¢ - 0.022907
n. = 1.80642 Ve = 34.72 Ng—ng-= 0.023227
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.75440 Pac 0.2938 RC (S) 1 2400 0.936 0.876
Ny970 1970.09 1.76062 Ped 0.2366 RA (S) 1 2200 0.979 0.958
Nis530 1529.58 1.76782 Por 0.5876 Dw 1 2000 0.991 0.983
Ny129 1128.64 1.77518 Plac 0.2441 Da 2 1800 0.996 0.992
N1os4 1064.00 1.77667 P'ed 0.2333 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.77795 P'yr 0.5205 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.78317 CR 1 1200 0.998 0.996
Na- 768.19 1.78697 1060 0.998 0.996
Ny 706.52 1.79058 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.79427 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.79533 N -0.0012 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.79632 AP, ¢ 0.0021 °C a 850 0.998 0.996
Np 589.29 1.80079 APq, 0.0029 -50/-40 66 800 0.998 0.996
Ng 587.56 1.80100 AP 0.0002 -40/-30 69 750 0.998 0.996
Ne 546.07 1.80642 -30/-20 71 700 0.998 0.996
Ne 486.13 1.81718 Thermal Properties -20/-10 72 650 0.998 0.996
Ng- 479.99 1.81855 Tg (°C) 677 -10/0 74 600 0.998 0.996
Ng 435.84 1.83064 Ts (°C) 719 0/10 74 550 0.997 0.994
Ny, 404.66 1.84242 T, (°C) | 618 10/20 75 500 0.994 0.989
n; 365.01 1.86397 T2 (°C) 668 20/30 76 480 0.991 0.983
OLsgigoec (107/K) | 76 30/40 77 460 0.987 0.975
Oz00300°c (L07/K)| 93 40/50 78 440 0.982 0.963
A (W/(mK)) | 1.15 50/60 78 420 0.970 0.942
Constants of Dispersion Formula 60/70 79 400 0.946 0.895
A 3.14021962E+00 70/80 79 390 0.920 0.845
A -1.26812790E-02 Mechanical Properties 80/90 80 380 0.866 0.751
A, 3.37217299E-02 HK (10'Pa) | 640 90/100 81 370 0.748 0.558
A 1.19133791E-03 Fa 128 100/110 82 360 0.491 0.241
A, -2.03909360E-05 E (GPa) 111.6 110/120 83 350 0.155 0.024
As 7.64423823E-06 G (GPa) 42.1 120/130 85 340
i 0.324 130/140 86 330
Density Solarization op (MPa) 87 140/150 87 320
p (g/cm®) ‘ 3.76 AL (%) | -13 || B (10™/pPa) | 1.64 150/160 88 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 32 138 | 41| 42 | 43 4.5 4.8 55 | 56 | 6.5 Coloration Code
40~-20 | 33 | 39 | 42 | 43 | 43 4.6 5.1 57 | 58 | 6.9 Ago(A70)/As ‘ 425/355
-20~0 33|38 | 43| 44 | 44 4.8 54 59 | 6.0 | 70 Coloration of Internal
0~20 34 | 40 | 44 | 45 | 46 5.0 5.7 6.1 | 6.1 | 7.4 Transmittance
20~ 40 36 | 41 | 46 | 46 | 47 5.0 5.8 63 | 63 | 7.6 ATgo/ATs ‘ 387/354
40~ 60 37 | 43 | 48 | 48 | 438 5.3 5.9 6.4 | 65 | 80
60~ 80 38 | 45 | 48 | 49 | 49 54 6.1 6.6 | 66 | 81 Constants of dn/dt
80~ 100 38 | 45 | 49| 50| 5.1 55 6.1 6.8 | 69 | 84 Dy D, D,
100~120 | 40 | 47 | 50 | 51 | 52 5.6 6.3 71 | 71 | 86 2.52E-06 | 1.35E-08 | -2.56E-11
120~140 | 41 | 48 | 52 | 53 | 53 5.8 6.4 72 | 72 | 88 Eq E, ATk
140~160 | 43 | 49 |54 | 55 | 55 6.0 6.6 73 | 74 | 9.0 7.53E-07 | 7.09E-10 | 2.67E-01
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H-ZLaF67 881401 Ny - 1.88100 Vg - 40.13 NgE—Nc - 0.021952
ne = 1.88622 Ve = 39.90 Ng—nc-= 0.022209
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.83527 Pac 0.2961 RC (S) 1 2400 0.945 0.893
Ny970 1970.09 1.84141 Ped 0.2378 RA (S) 2 2200 0.980 0.972
Nis530 1529.58 1.84851 Por 0.5699 Dw 1 2000 0.994 0.989
N1129 1128.64 1.85576 Plac 0.2467 Da 2 1800 0.999 0.998
N1os4 1064.00 1.85723 P'ed 0.2350 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.85849 P'yr 0.5057 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.86362 CR 1200 0.999 0.998
Na- 768.19 1.86735 1060 0.999 0.998
Ny 706.52 1.87088 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.87450 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.87552 AP, -0.0020 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.87648 AP, ¢ -0.0071 °C a 850 0.999 0.998
Np 589.29 1.88081 APq, -0.0053 -50/-40 64 800 0.999 0.998
Ng 587.56 1.88100 AP -0.0011 -40/-30 66 750 0.999 0.998
Ne 546.07 1.88622 -30/-20 68 700 0.999 0.998
Ng 486.13 1.89645 Thermal Properties -20/-10 69 650 0.999 0.998
Ng- 479.99 1.89773 Tg (°C) 715 -10/0 70 600 0.999 0.998
Ng 435.84 1.90896 Ts (°C) 754 0/10 71 550 0.999 0.998
Ny, 404.66 1.91961 T (°C) | 647 10/20 73 500 0.994 0.989
n; 365.01 1.93853 Ti" (°C) 677 20/30 74 480 0.990 0.981
OLsorgoc (107/K) | 71 30/40 74 460 0.985 0.969
Oz00300°c (107/K)| 86 40/50 75 440 0.977 0.956
A (W/(mK)) | 0.84 50/60 75 420 0.970 0.940
Constants of Dispersion Formula 60/70 76 400 0.950 0.903
Ag 3.43263393E+00 70/80 76 390 0.928 0.862
A -1.31007856E-02 Mechanical Properties 80/90 77 380 0.891 0.794
A, 3.45483476E-02 HK (10'Pa) | 710 90/100 78 370 0.839 0.704
A 1.34177704E-03 Fa 71 100/110 79 360 0.753 0.567
A, -7.37786129E-05 E (GPa) 122.0 110/120 80 350 0.604 0.364
As 7.34356017E-06 G (GPa) 46.9 120/130 81 340 0.361 0.130
il 0.300 130/140 82 330 0.102 0.010
Density Solarization op (MPa) 92 140/150 84 320
p (g/em®) ‘ 5.20 AL (%) | -05 || B (10™/Pa) | 1.09 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
60~-40 | 41 | 47 | 50| 51 | 52 5.4 5.7 6.5 | 66 | 75 Coloration Code
40~-20 | 41 | 47 | 50| 51 | 52 55 5.8 6.6 | 6.7 | 7.6 Ago(A70)/As ‘ (390)/340
-20~0 40 | 47 | 51| 51| 52 55 5.8 6.7 | 6.8 | 7.7 Coloration of Internal
0~20 40 | 47 | 51 51| 52 55 5.9 6.8 | 69 | 7.7 Transmittance
20~40 40 | 48 | 51| 52 | 52 5.6 5.8 69 | 69 | 79 ATgo/ATs ‘ 380/336
40 ~ 60 41 | 49 | 52 53| 53 5.7 6.0 70 | 7.0 | 8.0
60 ~ 80 43 | 50 | 54| 54| 55 5.8 6.2 71 | 71 | 83 Constants of dn/dt
80~100 | 44 | 51 | 55| 55| 56 6.0 6.2 73 | 7.3 | 84 Dy D, D,
100~120 | 45 | 52 | 56 | 57 | 58 6.2 6.5 73 | 74 | 86 3.08E-06 | 1.15E-08 | -1.54E-11
120~140 | 45 | 53 | 57 | 58 | 59 6.2 6.6 74 | 75 | 87 Eq E, Mk
140~160 | 47 | 54 |58 | 59 | 6.0 6.4 6.7 76 | 7.7 | 89 7.31E-07 | 3.03E-10 | 2.44E-01
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H-7L aF68A 883408 Ny - 1.88300 Vg - 40.79 NgE—Nc - 0.021645
n. = 1.88815 Ve = 40.56 Ng—ng-= 0.021897
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.83774 Pac 0.2971 RC (S) 1 2400 0.949 0.900
Ny970 1970.09 1.84375 Ped 0.2379 RA (S) 1 2200 0.993 0.985
Nis530 1529.58 1.85077 Por 0.5692 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.85799 Plac 0.2475 Da 2 1800 0.999 0.998
N1os4 1064.00 1.85944 P'ed 0.2352 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.86069 P'yr 0.5046 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.86579 CR 1 1200 0.999 0.998
Na- 768.19 1.86950 1060 0.999 0.998
Ny 706.52 1.87299 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.87657 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.87758 AP, -0.0029 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.87853 AP, ¢ -0.0067 °C a 850 0.999 0.998
Np 589.29 1.88281 APq, -0.0041 -50/-40 61 800 0.999 0.998
Ng 587.56 1.88300 AP -0.0003 -40/-30 62 750 0.999 0.998
Ne 546.07 1.88815 -30/-20 64 700 0.999 0.998
Ng 486.13 1.89821 Thermal Properties -20/-10 65 650 0.999 0.998
Ng- 479.99 1.89948 Tg (°C) 698 -10/0 66 600 0.999 0.998
Ng 435.84 1.91053 Ts (°C) 746 0/10 67 550 0.997 0.995
Ny, 404.66 1.92097 T (°C) | 629 10/20 68 500 0.994 0.992
n; 365.01 1.93924 T2 (°C) 667 20/30 69 480 0.991 0.989
OLsoigoc (107/K) | 68 30/40 70 460 0.988 0.985
Oz00300°¢ (107/K)| 83 40/50 70 440 0.984 0.981
A (W/(m K)) | 0.98 50/60 71 420 0.980 0.960
Constants of Dispersion Formula 60/70 71 400 0.970 0.937
Ag 3.43996305E+00 70/80 72 390 0.956 0.909
A -1.28171243E-02 Mechanical Properties 80/90 73 380 0.937 0.873
A, 3.56469712E-02 HK (10'Pa) | 682 90/100 74 370 0.903 0.815
Az 7.18879378E-04 Fa 58 100/110 75 360 0.857 0.730
A, 3.46401317E-05 E (GPa) 120.9 110/120 76 350 0.785 0.607
As -9.50101800E-08 G (GPa) 46.5 120/130 77 340 0.695 0.476
i 0.301 130/140 78 330 0.572 0.318
Density Solarization op (MPa) 95 140/150 79 320 0.401 0.155
p (g/em®) ‘ 5.47 AL (%) | -21 || B(10™/Pa) | 1.32 150/160 80 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 47 | 52 | 55| 56 5.7 6.0 6.5 71 172 |79 Coloration Code
40~-20 | 47 | 52 | 55| 56 | 57 6.0 6.4 72 | 7.3 | 8.0 Ago(A70)/As ‘ (370)/315
-20~0 47 | 52 | 55 | 56 | 57 6.0 6.5 73 | 74 | 81 Coloration of Internal
0~20 47 | 52 | 55 | 56 | 57 6.0 6.4 73 | 74 | 82 Transmittance
20~ 40 47 | 52 | 55| 56 | 57 6.0 6.5 74 | 74 | 83 ATgo/ATs ‘ 368/313
40~ 60 48 | 53 | 56 | 57 | 58 6.1 6.6 75 | 75 | 84
60 ~ 80 49 | 56 | 58| 60 | 6.1 6.4 6.9 77 | 7.8 | 87 Constants of dn/dt
80~100 | 49 | 59 | 6.0 | 6.2 | 6.3 6.6 7.0 80 | 81 | 9.0 Dy D, D,
100~120 | 50 | 61 | 63 | 65 | 6.5 6.8 7.4 81 | 82 | 9.2 3.73E-06 | 1.16E-08 | -5.36E-12
120~140 | 51 | 63 | 65 | 6.6 | 6.7 6.9 7.6 83 | 84 | 94 Eq E, Mk
140~160 | 53 | 65 | 6.7 | 6.8 | 6.9 7.1 7.8 85 | 86 | 9.6 8.04E-07 | 3.83E-10 | 2.13E-01
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H-ZLaF68L. 883392 Ny - 1.88300 Vg - 39.22 NgE—Nc - 0.022515
n. = 1.88835 ve = 38.97 Ng—ng-= 0.022798
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2954 RC (S) 1 2400 0.898 0.807
Ny970 1970.09 Ped 0.2376 RA (S) 1 2200 0.970 0.940
Nis530 1529.58 1.84942 Por 0.5698 Dw 1 2000 0.988 0.976
Ny129 1128.64 1.85707 Plac 0.2456 Da 2 1800 0.995 0.991
N1os4 1064.00 1.85859 P'ed 0.2347 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.85990 P'yr 0.5049 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.86519 CR 1200 0.999 0.998
Na- 768.19 1.86902 1060 0.999 0.998
Ny 706.52 1.87265 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.87635 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.87740 AP, -0.0013 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.87837 AP, ¢ -0.0086 °C a 850 0.999 0.998
Np 589.29 1.88281 APq, 0.0005 -50/-40 63 800 0.999 0.998
Ng 587.56 1.88300 AP 0.0011 -40/-30 65 750 0.999 0.998
Ne 546.07 1.88835 -30/-20 67 700 0.999 0.998
Ng 486.13 1.89887 Thermal Properties -20/-10 68 650 0.999 0.998
Ng- 479.99 1.90019 Tg (°C) 720 -10/0 69 600 0.999 0.998
Ng 435.84 1.91170 Ts (°C) 748 0/10 70 550 0.998 0.996
Ny, 404.66 1.92270 T (°C) | 673 10/20 71 500 0.995 0.990
n; 365.01 1.94220 Ti" (°C) 703 20/30 72 480 0.991 0.983
OLsorgoc (107/K) | 71 30/40 73 460 0.987 0.975
Oz00300°¢ (107/K)| 83 40/50 73 440 0.982 0.964
A (W/(mK)) | 0.78 50/60 74 420 0.974 0.949
Constants of Dispersion Formula 60/70 75 400 0.957 0.915
Ag 3.43867274E+00 70/80 76 390 0.939 0.881
A -1.43248055E-02 Mechanical Properties 80/90 77 380 0.910 0.828
A, 3.49115425E-02 HK (10Pa) | 700 90/100 78 370 0.861 0.741
Az 1.45301670E-03 Fa 74 100/110 79 360 0.771 0.594
A, -7.62581625E-05 E (GPa) 124.4 110/120 80 350 0.605 0.366
As 7.47668790E-06 G (GPa) 46.7 120/130 81 340 0.333 0.111
i 0.333 130/140 82 330
Density Solarization op (MPa) 125 140/150 84 320
p (g/em®) ‘ 5.12 AL (%) | -05 || B(10™/Pa) | 0.93 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 09 | 14 |19 | 20 2.2 2.5 3.2 34 | 37 | 49 Coloration Code
40~-20 | 09 | 16 | 20| 20 | 23 2.7 3.3 36 | 39 | 5.0 Ago(A70)/As ‘ (380)/340
-20~0 10|16 | 21 | 22 | 25 2.7 35 36 | 40 | 51 Coloration of Internal
0~20 12 | 17 | 23 | 24 | 26 2.8 3.7 38 | 42 | 53 Transmittance
20~ 40 13 | 17 | 24 | 24 | 26 2.9 3.8 41 | 43 | 54 ATgo/ATs ‘ 377/338
40~ 60 15|19 |24 |26 | 28 3.0 3.9 41 | 44 | 55
60 ~ 80 16 | 21 | 26 | 28 | 29 3.3 4.1 43 | 45 | 56 Constants of dn/dt
80~ 100 16 | 23 | 28 |29 | 30 35 4.2 45 | 46 | 5.7 Dy D, D,
100~120 | 1.8 | 23 | 29 | 3.0 | 3.2 35 4.4 46 | 47 | 5.9 || -1.77E-06 | 1.42E-08 | -2.29E-11
120~140 | 19 | 24 | 30| 31 | 33 3.7 4.4 47 | 48 | 6.1 Eq E, ATk
140~160 | 19 | 26 |31 | 3.2 | 34 3.9 4.6 49 | 51 | 64 1.13E-06 | 1.17E-10 | 1.38E-01
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H-ZLaF70 904313 Ny - 1.90366 Uy - 31.32 NgE—Nc - 0.028857
n. = 1.91048 ve = 31.08 Ng—ng-= 0.029295
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.84663 Pac 0.2911 RC (S) 1 2400 0.904 0.817
Ny970 1970.09 1.85408 Ped 0.2363 RA (S) 2 2200 0.979 0.958
Nis530 1529.58 1.86274 Por 0.5947 Dw 1 2000 0.998 0.996
Ny129 1128.64 1.87166 Plac 0.2420 Da 2 1800 0.998 0.996
N1os4 1064.00 1.87348 P'ed 0.2328 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.87504 P'yr 0.5260 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.88144 CR 1 1200 0.998 0.996
Na- 768.19 1.88615 1060 0.998 0.996
Ny 706.52 1.89065 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.89526 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.89657 AP, -0.0002 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.89781 AP, ¢ 0.0031 °C a 850 0.998 0.996
Np 589.29 1.90341 AP, 0.0088 -50/-40 59 800 0.998 0.996
Ng 587.56 1.90366 AP 0.0033 -40/-30 61 750 0.998 0.996
Ne 546.07 1.91048 -30/-20 62 700 0.998 0.996
Ne 486.13 1.92412 Thermal Properties -20/-10 64 650 0.998 0.996
Ng- 479.99 1.92587 Tg (°C) 679 -10/0 65 600 0.998 0.996
Ng 435.84 1.94128 Ts (°C) 707 0/10 66 550 0.996 0.994
Ny, 404.66 1.95645 T (°C) | 595 10/20 66 500 0.990 0.984
n; 365.01 1.98472 T2 (°C) 643 20/30 67 480 0.984 0.977
OLsgigoec (107/K) | 66 30/40 68 460 0.977 0.969
Oz00/300°¢ (L07/K) | 82 40/50 68 440 0.968 0.954
A (W/(mK)) | 1.04 50/60 69 420 0.950 0.927
Constants of Dispersion Formula 60/70 70 400 0.914 0.859
A 3.48854243E+00 70/80 70 390 0.874 0.784
A -1.59982726E-02 Mechanical Properties 80/90 71 380 0.790 0.635
A, 4.28443509E-02 HK (10'Pa) | 640 90/100 71 370 0.591 0.348
A 2.18903241E-03 Fa 80 100/110 73 360 0.229 0.053
A, -1.15672643E-04 E (GPa) 117.6 110/120 74 350
As 1.78697063E-05 G (GPa) 45.6 120/130 75 340
i 0.288 130/140 76 330
Density Solarization op (MPa) 63 140/150 77 320
p (g/cm®) ‘ 4.54 AL (%) | -08 || B (10™/Pa) | 2.01 150/160 77 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 24 | 28 | 33| 34| 34 3.6 4.0 51 | 51 | 64 Coloration Code
40~-20 | 24 |29 | 34| 34| 35 3.8 4.3 52 | 53 | 65 Ago(A70)/As ‘ (405)/360
-20~0 24 | 31 | 35| 35| 36 4.0 4.5 54 | 55 | 6.8 Coloration of Internal
0~20 25|33 | 36| 36 | 3.7 4.1 4.6 56 | 57 | 7.1 Transmittance
20~ 40 26 | 34 | 37|37 | 38 4.2 4.7 59 | 6.0 | 75 ATgo/ATs ‘ 392/360
40~ 60 27 | 34 | 38| 39 | 39 4.3 4.9 6.2 | 6.2 | 7.7
60~ 80 27 | 35 | 40 | 40 | 41 4.6 5.1 6.5 | 65 | 8.0 Constants of dn/dt
80~ 100 29 | 35 | 41| 41 | 42 4.8 5.2 6.8 | 6.8 | 82 Dy D, D,
100~120 | 3.1 | 3.7 | 42 | 42 | 44 4.9 5.2 70 | 70 | 83 6.13E-07 | 1.29E-08 | -2.38E-11
120~140 | 3.3 | 3.9 | 43 | 44 | 46 5.1 54 71 | 72 | 84 Eq E, Mk
140~160 | 35 | 40 |44 | 44 | 46 5.3 5.6 72 | 7.3 | 8.6 7.62E-07 | 6.31E-10 | 2.84E-01
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H-ZLaF70GT | 904313 Ny - 1.90366 Uy - 31.32 NgE—Nc - 0.028857
n. = 1.91048 ve = 31.08 Ng—ng-= 0.029295
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.84663 Pac 0.2911 RC (S) 1 2400 0.867 0.751
Ny970 1970.09 1.85408 Ped 0.2363 RA (S) 2 2200 0.947 0.897
Nis530 1529.58 1.86274 Por 0.5947 Dw 1 2000 0.982 0.964
Ny129 1128.64 1.87166 Plac 0.2420 Da 2 1800 0.992 0.984
N1os4 1064.00 1.87348 P'ed 0.2328 Ron (S) 1 1600 0.997 0.995
N 1013.98 1.87504 P'yr 0.5260 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.88144 CR 1 1200 0.999 0.997
Na- 768.19 1.88615 1060 0.999 0.998
Ny 706.52 1.89065 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.89526 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.89657 AP, -0.0002 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.89781 AP, ¢ 0.0031 °C a 850 0.999 0.998
Np 589.29 1.90341 AP, 0.0088 -50/-40 59 800 0.999 0.998
Ng 587.56 1.90366 AP 0.0033 -40/-30 61 750 0.999 0.998
Ne 546.07 1.91048 -30/-20 62 700 0.999 0.998
Ne 486.13 1.92412 Thermal Properties -20/-10 64 650 0.999 0.998
Ng- 479.99 1.92587 Tg (°C) 679 -10/0 65 600 0.998 0.997
Ng 435.84 1.94128 Ts (°C) 707 0/10 66 550 0.997 0.995
Ny, 404.66 1.95645 T (°C) | 595 10/20 66 500 0.994 0.988
n; 365.01 1.98472 T2 (°C) 643 20/30 67 480 0.991 0.983
OLsorgoc (107/K) | 66 30/40 68 460 0.987 0.975
Oz00/300°¢ (L07/K) | 82 40/50 68 440 0.982 0.964
A (W/(mK)) | 1.04 50/60 69 420 0.971 0.942
Constants of Dispersion Formula 60/70 70 400 0.941 0.886
Ag 3.48854243E+00 70/80 70 390 0.904 0.817
A -1.59982726E-02 Mechanical Properties 80/90 71 380 0.817 0.668
A, 4.28443509E-02 HK (10'Pa) | 640 90/100 71 370 0.611 0.374
Az 2.18903241E-03 Fa 80 100/110 73 360 0.268 0.073
A, -1.15672643E-04 E (GPa) 117.6 110/120 74 350
As 1.78697063E-05 G (GPa) 45.6 120/130 75 340
i 0.288 130/140 76 330
Density Solarization op (MPa) 63 140/150 77 320
p (g/em®) ‘ 4.54 AL (%) | -04 || B(10™/Pa) | 2.01 150/160 77 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 24 | 28 | 33| 34| 34 3.6 4.0 51 | 51 | 64 Coloration Code
40~-20 | 24 |29 | 34| 34| 35 3.8 4.3 52 | 53 | 65 Ago(A70)/As ‘ (395)/361
-20~0 24 | 31 | 35| 35| 36 4.0 4.5 54 | 55 | 6.8 Coloration of Internal
0~20 25|33 | 36| 36 | 3.7 4.1 4.6 56 | 57 | 71 Transmittance
20~ 40 26 | 34 | 37|37 | 38 4.2 4.7 59 | 6.0 | 75 ATgo/ATs ‘ 389/360
40~ 60 27 | 34 | 38| 39 | 39 4.3 4.9 6.2 | 6.2 | 7.7
60 ~ 80 27 | 35 | 40 | 40 | 41 4.6 51 6.5 | 65 | 8.0 Constants of dn/dt
80~ 100 29 | 35 | 41| 41 | 42 4.8 5.2 6.8 | 6.8 | 82 Dy D, D,
100~120 | 3.1 | 3.7 | 42 | 42 | 44 4.9 5.2 70 | 70 | 83 6.13E-07 | 1.29E-08 | -2.38E-11
120~140 | 3.3 | 39 | 43 | 44 | 46 5.1 54 71 | 72 | 84 Eq E, Mk
140~160 | 35 | 40 |44 | 44 | 46 5.3 5.6 72 | 7.3 | 8.6 7.62E-07 | 6.31E-10 | 2.84E-01
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H-ZLaF70B 904313 Ny - 1.90366 Uy - 31.32 NgE—Nc - 0.028857
n. = 1.91048 ve = 31.08 Ng—ng-= 0.029295
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2911 RC (S) 1 2400 0.871 0.758
Ny970 1970.09 Ped 0.2363 RA (S) 1 2200 0.959 0.919
Nis530 1529.58 Por 0.5967 Dw 1 2000 0.983 0.966
Ny129 1128.64 1.87171 Plac 0.2420 Da 2 1800 0.994 0.988
N1os4 1064.00 1.87351 P'ed 0.2328 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.87507 P'yr 0.5281 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.88146 CR 1 1200 0.999 0.998
Na- 768.19 1.88615 1060 0.999 0.998
Ny 706.52 1.89064 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.89526 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.89657 AP, -0.0002 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.89779 AP, ¢ 0.0052 °C a 850 0.999 0.998
Np 589.29 1.90340 APq, 0.0078 -50/-40 62 800 0.999 0.998
Ng 587.56 1.90366 AP 0.0027 -40/-30 63 750 0.999 0.998
Ne 546.07 1.91048 -30/-20 64 700 0.999 0.998
Ng 486.13 1.92412 Thermal Properties -20/-10 65 650 0.999 0.998
Ng- 479.99 1.92587 Tg (°C) 684 -10/0 67 600 0.999 0.997
Ng 435.84 1.94134 Ts (°C) 708 0/10 68 550 0.998 0.995
Ny, 404.66 1.95653 T (°C) | 560 10/20 68 500 0.993 0.986
n; 365.01 1.98473 T2 (°C) 648 20/30 70 480 0.990 0.980
OLsoigoc (107/K) | 68 30/40 70 460 0.984 0.969
Oz00300°c (107/K)| 85 40/50 71 440 0.974 0.949
A (W/(m K)) | 0.91 50/60 73 420 0.954 0.910
Constants of Dispersion Formula 60/70 73 400 0.901 0.812
Ag 3.48732094E+00 70/80 74 390 0.839 0.704
Ay -1.53300569E-02 Mechanical Properties 80/90 75 380 0.713 0.508
A, 4.38552114E-02 HK (10Pa) | 690 90/100 76 370 0.471 0.222
Az 1.76295737E-03 Fa 131 100/110 76 360 0.160 0.026
A, -3.48293322E-05 E (GPa) 121.8 110/120 79 350
As 1.26414315E-05 G (GPa) 46.7 120/130 79 340
i 0.302 130/140 80 330
Density Solarization op (MPa) 99 140/150 81 320
p (g/em®) ‘ 4.53 AL (%) | -0.9 || B(10™/Pa) | 1.20 150/160 83 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 10| 12 |16 | 1.7 1.8 1.9 2.3 25 | 26 | 5.2 Coloration Code
-40 ~ -20 1013 |17 18 | 19 2.2 2.6 29 | 29 | 54 Ago(A70)/As ‘ (405)/365
-20~0 12 14 |18 19 | 20 2.4 2.7 30 | 31 | 55 Coloration of Internal
0~20 12 | 16 | 20| 21 | 22 2.5 2.9 31 | 32 | 58 Transmittance
20~40 12 | 17 | 21| 22 | 23 2.7 3.1 33 | 34 | 6.0 ATgo/ATs ‘ 398/361
40 ~ 60 13|18 | 2122 | 24 2.8 3.3 35 | 36 | 6.1
60 ~ 80 15|20 |24 | 25| 26 3.0 3.5 38 | 39 | 65 Constants of dn/dt
80~ 100 16 | 21 | 24 | 26 | 27 3.2 3.6 39 | 40 | 6.7 Dy D, D,
100~120 | 1.7 | 22 | 25 | 266 | 27 34 3.7 40 | 41 | 6.9 || -5.63E-07 | 1.42E-08 | -2.54E-11
120~140 | 1.8 | 24 | 27 | 27 | 29 34 3.8 41 | 42 | 71 Eq E, Mk
140~160 | 19 | 26 |29 | 3.0 | 3.2 3.6 4.0 43 | 44 | 7.4 2.54E-07 | 1.45E-10 | 3.85E-01
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H-ZLaFE72 911353 Ny - 1.91082 Vg - 35.25 NgE—Nc - 0.025839
n. = 1.91695 ve = 35.01 Ng—ng-= 0.026194
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.85959 Pac 0.2937 RC (S) 1 2400 0.931 0.867
N1970 1970.09 1.86612 Ped 0.2372 RA (S) 1 2200 0.987 0.974
Nis530 1529.58 1.87377 Por 0.5836 Dw 1 2000 0.997 0.994
Ny129 1128.64 1.88177 Plac 0.2439 Da 1 1800 0.997 0.994
N1os4 1064.00 1.88343 P'ed 0.2340 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.88484 P'yr 0.5165 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.89068 CR 1 1200 0.997 0.994
Na- 768.19 1.89497 1060 0.997 0.994
Ny 706.52 1.89905 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.90323 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.90443 AP, -0.0017 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.90554 AP, ¢ -0.0014 °C a 850 0.997 0.994
Np 589.29 1.91060 APq, 0.0008 -50/-40 58 800 0.997 0.994
Ng 587.56 1.91082 AP 0.0007 -40/-30 61 750 0.997 0.994
Ne 546.07 1.91695 -30/-20 63 700 0.997 0.994
Ng 486.13 1.92907 Thermal Properties -20/-10 64 650 0.997 0.994
Ng- 479.99 1.93062 Tg (°C) 707 -10/0 65 600 0.997 0.994
Ng 435.84 1.94415 Ts (°C) 763 0/10 66 550 0.992 0.987
Ny, 404.66 1.95720 T (°C) | 655 10/20 67 500 0.983 0.969
n; 365.01 1.98078 T2 (°C) 680 20/30 68 480 0.980 0.960
OLsoigoc (107/K) | 67 30/40 69 460 0.974 0.948
Oz00300°¢ (107/K)| 83 40/50 69 440 0.966 0.931
A (WI(mK)) | 1.14 50/60 70 420 0.955 0.904
Constants of Dispersion Formula 60/70 70 400 0.921 0.837
Ag 3.52587871E+00 70/80 71 390 0.886 0.773
Ay -1.39436897E-02 Mechanical Properties 80/90 71 380 0.828 0.673
A, 4.09037520E-02 HK (10'Pa) | 663 90/100 72 370 0.721 0.510
Az 1.38553859E-03 Fa 74 100/110 73 360 0.517 0.261
A, -1.74895373E-05 E (GPa) 127.8 110/120 74 350 0.205 0.041
As 6.86910964E-06 G (GPa) 48.0 120/130 75 340
i 0.333 130/140 76 330
Density Solarization op (MPa) 77 140/150 78 320
p (g/em®) ‘ 4.88 AL (%) | -0.9 || B(10™/Pa) | 141 150/160 79 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 45 | 49 | 53| 53 5.4 5.7 6.3 73 | 74 | 84 Coloration Code
40~-20 | 45 | 49 | 54 | 55 | 56 5.9 6.5 75 | 75 | 85 Ago(A70)/As ‘ (400)/350
-20~0 46 | 49 | 56 | 57 | 58 6.1 6.6 76 | 7.7 | 88 Coloration of Internal
0~20 46 | 51 | 57 58| 61 6.1 6.6 77 | 7.8 | 89 Transmittance
20~40 47 | 53 | 59| 60 | 6.2 6.3 6.7 78 | 79 | 9.1 ATgo/ATs ‘ 393/350
40 ~ 60 47 | 53 |61 61| 62 6.5 7.0 79 | 80 | 93
60 ~ 80 47 | 54 | 61| 61| 6.2 6.6 7.1 81 | 83 | 95 Constants of dn/dt
80~100 | 47 | 54 | 61 | 6.1 | 6.2 6.7 7.2 82 | 84 | 96 Dy D, D,
100~120 | 48 | 55 | 6.1 | 6.1 | 6.2 6.6 7.2 83 | 84 | 97 3.50E-06 | 1.24E-08 | -3.24E-11
120~140 | 48 | 56 | 6.2 | 6.2 | 6.2 6.6 7.3 84 | 84 | 97 Eq E, Mk
140~160 | 48 | 57 | 6.2 | 6.2 | 6.2 6.7 7.4 84 | 84 | 99 8.61E-07 | 4.14E-10 | 2.43E-01
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H-ZLaFE72A 911353 Ny - 1.91082 Vg - 35.25 NgE—Nc - 0.025839
n. = 1.91695 ve = 35.01 Ng—ng-= 0.026194
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.2937 RC (S) 1 2400 0.709 0.502
Ny970 1970.09 Ped 0.2372 RA (S) 1 2200 0.908 0.824
Nis530 1529.58 Por 0.5836 Dw 1 2000 0.959 0.919
Ny129 1128.64 1.88174 Plac 0.2439 Da 1 1800 0.988 0.977
N1os4 1064.00 1.88340 P'ed 0.2340 Ron (S) 1 1600 0.995 0.990
N 1013.98 1.88483 P'yr 0.5165 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.89070 CR 1 1200 0.999 0.998
Na- 768.19 1.89498 1060 0.999 0.998
Ny 706.52 1.89906 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.90323 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.90443 AP, -0.0017 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.90554 AP, ¢ -0.0014 °C a 850 0.999 0.998
Np 589.29 1.91060 APq, 0.0012 -50/-40 60 800 0.999 0.998
Ng 587.56 1.91082 AP -0.0001 -40/-30 62 750 0.999 0.998
Ne 546.07 1.91695 -30/-20 64 700 0.999 0.998
Ng 486.13 1.92907 Thermal Properties -20/-10 65 650 0.999 0.998
Ng- 479.99 1.93062 Tg (°C) 714 -10/0 67 600 0.999 0.998
Ng 435.84 1.94415 Ts (°C) 760 0/10 68 550 0.998 0.996
Ny, 404.66 1.95722 T (°C) | 657 10/20 68 500 0.993 0.986
n; 365.01 1.98087 T2 (°C) 682 20/30 69 480 0.989 0.979
OLspigoec (107/K) | 68 30/40 70 460 0.984 0.968
Oz00300°¢ (107/K)| 83 40/50 71 440 0.976 0.952
A (W/(m K)) | 0.96 50/60 72 420 0.960 0.922
Constants of Dispersion Formula 60/70 73 400 0.925 0.856
A 3.52696534E+00 70/80 73 390 0.890 0.792
A -1.46159641E-02 Mechanical Properties 80/90 74 380 0.827 0.684
A, 4.03353950E-02 HK (10'Pa) | 676 90/100 75 370 0.711 0.506
A 1.52005930E-03 Fa 67 100/110 75 360 0.495 0.245
A, -3.40993875E-05 E (GPa) 125.6 110/120 76 350 0.195 0.038
As 7.83574753E-06 G (GPa) 48.0 120/130 77 340
i 0.304 130/140 78 330
Density Solarization op (MPa) 125 140/150 79 320
p (g/cm®) ‘ 4.82 AL (%) | -13 || B (10™/pPa) | 1.02 150/160 79 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 27 | 31 3.6 | 3.7 3.8 4.0 4.4 4.8 5.1 6.2 Coloration Code
40~-20 | 28 | 32 | 38| 39 | 40 4.2 4.6 50 | 52 | 64 Ago(A70)/As ‘ (400)/355
-20~0 28 | 34 | 38| 40 | 4.2 4.4 4.8 52 | 53 | 6.6 Coloration of Internal
0~20 28 | 35 | 38 | 40 | 4.2 4.6 5.1 53 | 55 | 6.9 Transmittance
20~ 40 29 | 37 | 39 | 41 | 43 4.7 5.2 54 | 56 | 7.2 ATgo/ATs ‘ 392/351
40~ 60 30|39 | 41| 43 | 45 4.9 5.4 57 | 59 | 74
60 ~ 80 31 | 41 | 42 | 44 | 46 51 5.5 59 | 61 | 7.7 Constants of dn/dt
80~ 100 31 | 60 | 44 | 46 | 48 5.3 5.6 59 | 63 | 7.8 Dy D, D,
100~120 | 3.2 | 40 | 46 | 49 | 51 54 5.6 6.1 | 64 | 81 1.20E-06 | 1.30E-08 | -2.28E-11
120~140 | 33 | 41 | 47 | 51 | 54 5.6 5.8 6.3 | 65 | 83 Eq E, Mk
140~160 | 34 | 43 |48 | 52 | 55 5.8 5.9 6.5 | 6.6 | 85 7.80E-07 | 5.81E-10 | 2.31E-01
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H-ZLaF75 950294 Ny - 1.95000 Vg - 29.37 Ng—n¢ - 0.032350
n. = 1.95764 ve = 29.15 Ng—ng-= 0.032852
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.88995 Pac 0.2896 RC (S) 1 2400 0.926 0.857
Ny970 1970.09 1.89709 Ped 0.2362 RA (S) 1 2200 0.976 0.953
Nis530 1529.58 1.90559 Por 0.5991 Dw 1 2000 0.983 0.966
Ny129 1128.64 1.91477 Plac 0.2408 Da 1 1800 0.996 0.992
N1os4 1064.00 1.91670 P'ed 0.2326 Ron (S) 1 1600 0.996 0.992
N 1013.98 1.91837 P'yr 0.5303 RP (S) 1 1400 0.996 0.992
Ns 852.11 1.92534 CR 1200 0.996 0.992
Na- 768.19 1.93052 1060 0.996 0.992
Ny 706.52 1.93550 Deviation of Relative Expansion 1000 0.996 0.992
Ne 656.27 1.94063 Partial Dispersions Coefficient 950 0.996 0.992
Nc- 643.85 1.94209 AP, 0.0002 a (x107/K) 900 0.996 0.992
NHe-Ne 632.80 1.94347 AP, ¢ 0.0043 °C a 850 0.996 0.992
Np 589.29 1.94973 APq, 0.0057 -50/-40 61 800 0.996 0.992
Ng 587.56 1.95000 AP 0.0018 -40/-30 64 750 0.996 0.992
Ne 546.07 1.95764 -30/-20 65 700 0.996 0.992
Ng 486.13 1.97298 Thermal Properties -20/-10 66 650 0.996 0.992
Ng- 479.99 1.97494 Tg (°C) 677 -10/0 67 600 0.996 0.992
Ng 435.84 1.99236 Ts (°C) 714 0/10 68 550 0.991 0.982
Ny, 404.66 2.00958 T (°C) | 617 10/20 69 500 0.981 0.962
n; 365.01 2.04179 T2 (°C) 653 20/30 69 480 0.968 0.937
OLspigoec (107/K) | 68 30/40 70 460 0.953 0.908
Oz00300°¢ (107/K)| 83 40/50 71 440 0.929 0.863
A (W/(mK)) | 1.05 50/60 71 420 0.870 0.757
Constants of Dispersion Formula 60/70 72 400 0.730 0.533
A 3.64549592E+00 70/80 72 390 0.604 0.365
A -1.53200140E-02 Mechanical Properties 80/90 73 380 0.426 0.181
A, 4.96183427E-02 HK (10'Pa) | 625 90/100 74 370 0.212 0.045
A 2.32042227E-03 Fa 66 100/110 75 360 0.165 0.027
A, -9.17626876E-05 E (GPa) 120.0 110/120 76 350
As 1.92554151E-05 G (GPa) 45.7 120/130 77 340
i 0.314 130/140 78 330
Density Solarization op (MPa) 61 140/150 79 320
p (g/cm®) ‘ 4.77 AL (%) | -24 || B(10™/Pa) | 1.25 150/160 80 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 46 | 52 | 56 | 5.6 5.7 6.0 6.6 77 | 7.8 | 9.1 Coloration Code
40~-20 | 46 | 52 | 56 | 57 | 58 6.1 6.7 79 | 80 | 9.2 Ago(A70)/As ‘ (430)/370
-20~0 46 | 53 | 57 | 58 | 59 6.2 6.8 81 | 82 | 93 Coloration of Internal
0~20 46 | 53 | 58| 59 | 59 6.2 6.9 82 | 83 | 95 Transmittance
20~ 40 47 | 54 | 59| 6.0 | 60 6.3 7.0 83 | 84 | 97 ATgo/ATs ‘ 426/370
40~ 60 47 | 55 | 59| 60| 6.0 6.3 7.1 84 | 85 | 9.8
60~ 80 47 | 56 | 59| 60 | 6.1 6.4 7.1 85 | 86 | 101 Constants of dn/dt
80~100 | 48 | 57 | 6.1 | 6.2 | 6.2 6.5 7.2 86 | 87 | 102 Dy D, D,
100~120 | 48 | 5.7 | 6.2 | 6.3 | 6.3 6.6 7.3 87 | 88 | 104 || 3.47E-06 | 1.08E-08 | -2.35E-11
120~140 | 49 | 58 | 63 | 6.4 | 6.4 6.7 7.4 88 | 89 | 105 Eq E, Mk
140~160 | 49 | 59 |63 | 64 | 65 6.8 7.5 89 | 9.0 | 10.7 || 7.66E-07 | 4.26E-10 | 2.84E-01

202

NHG




H-ZLaF76A 850301 Ny - 1.85013 Vg - 30.06 NgE—Nc - 0.028285
ne = 1.85681 Ve = 29.84 Ng—nc-= 0.028715
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 Pac 0.2903 RC (S) 1 2400 0.891 0.793
N1970 1970.09 Ped 0.2362 RA (S) 1 2200 0.956 0.914
Nis530 1529.58 Por 0.5993 Dw 1 2000 0.982 0.965
N1129 1128.64 1.81918 Plac 0.2413 Da 2 1800 0.991 0.983
N1os4 1064.00 1.82091 P'ed 0.2326 Ron (S) 1 1600 0.996 0.993
N 1013.98 1.82239 P'yr 0.5307 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.82855 CR 1 1200 0.999 0.998
Na- 768.19 1.83308 1060 0.999 0.998
Ny 706.52 1.83743 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.84192 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.84320 AP, 0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.84441 AP, ¢ 0.0056 °C a 850 0.999 0.998
Np 589.29 1.84988 APq, 0.0047 -50/-40 65 800 0.999 0.998
Ng 587.56 1.85013 AP 0.0001 -40/-30 67 750 0.999 0.998
Ne 546.07 1.85681 -30/-20 67 700 0.999 0.998
Ng 486.13 1.87021 Thermal Properties -20/-10 68 650 0.999 0.997
Ng- 479.99 1.87192 Tg (°C) 633 -10/0 70 600 0.997 0.995
Ng 435.84 1.88716 Ts (°C) 682 0/10 71 550 0.996 0.992
Ny, 404.66 1.90224 T (C) | 570 10/20 71 500 0.991 0.982
n; 365.01 1.93060 T2 (°C) 606 20/30 73 480 0.987 0.974
OLsorgoc (L07/K) | 72 30/40 75 460 0.982 0.964
Ooorzo0c (107/K) | 88 40/50 76 440 0.974 0.948
A (W/(mK)) | 0.94 50/60 77 420 0.957 0.916
Constants of Dispersion Formula 60/70 78 400 0.919 0.844
Ag 3.29574422E+00 70/80 78 390 0.876 0.768
A -1.45780001E-02 Mechanical Properties 80/90 81 380 0.789 0.622
A, 3.91228442E-02 HK (10'Pa) | 558 90/100 82 370 0.577 0.333
Az 2.60140747E-03 Fa 188 100/110 84 360 0.252 0.063
A, -1.83898297E-04 E (GPa) 122.0 110/120 85 350
As 2.23647491E-05 G (GPa) 47.0 120/130 86 340
i 0.297 130/140 88 330
Density Solarization op (MPa) 140/150 88 320
p (g/em®) ‘ 4.06 AN (%) ‘ 0.0 B (10™/Pa) | 1.93 150/160 89 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 16 | 19 | 24 | 25 2.7 2.9 3.5 37 | 39 | 58 Coloration Code
-40 ~ -20 16 | 22 | 26 | 27 | 29 3.1 3.6 39 | 41 | 6.2 Ago(A70)/As ‘ (405)/360
-20~0 18 | 24 | 26 28 | 30 3.2 3.8 40 | 43 | 65 Coloration of Internal
0~20 18 | 25 |28 |29 | 31 3.3 3.9 41 | 45 | 6.8 Transmittance
20~40 19 | 26 | 29 3.0 | 33 3.5 4.1 42 | 46 | 7.1 ATgo/ATs ‘ 394/361
40 ~ 60 21 |27 | 29| 31| 34 3.7 4.2 44 | 47 | 7.3
60 ~ 80 22 128 | 30|33 | 36 4.0 4.4 47 | 50 | 76 Constants of dn/dt
80~ 100 23 |29 | 32| 35| 38 4.2 4.5 49 | 51 | 7.8 Dy D, D,
100~120 | 25 | 31 | 34 | 36 | 4.0 4.3 4.8 51 | 53 | 8.0 4.46E-07 | 1.46E-08 | -2.16E-11
120~140 | 26 | 3.3 | 36 | 3.8 | 4.2 4.5 5.0 53 | 56 | 82 Eq E, Mk
140~160 | 27 | 35 |38 | 41 | 44 4.6 51 55 | 58 | 84 3.92E-07 | 2.47E-10 | 3.60E-01

203

NHG




H-ZLaFE77A 954323 Ny - 1.95375 Vg - 32.32 Ng—n¢ - 0.029506
n. = 1.96073 ve = 32.09 Ng—ne-= 0.029940
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.89738 Pac 0.2918 RC (S) 1 2400 0.917 0.840
Ny970 1970.09 1.90433 Ped 0.2366 RA (S) 1 2200 0.976 0.952
Nis530 1529.58 1.91250 Por 0.5904 Dw 1 2000 0.989 0.979
Ny129 1128.64 1.92116 Plac 0.2425 Da 1 1800 0.996 0.993
N1os4 1064.00 1.92298 P'ed 0.2331 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.92453 P'yr 0.5224 RP (S) 1 1400 0.999 0.999
Ns 852.11 1.93102 CR 1 1200 0.999 0.999
Na- 768.19 1.93582 1060 0.999 0.999
Ny 706.52 1.94042 Deviation of Relative Expansion 1000 0.999 0.999
Ne 656.27 1.94514 Partial Dispersions Coefficient 950 0.999 0.999
Ne- 643.85 1.94649 AP, -0.0006 a (x107/K) 900 0.999 0.999
NHe-Ne 632.80 1.94775 AP, ¢ 0.0005 °C a 850 0.999 0.999
Np 589.29 1.95349 APq, 0.0018 -50/-40 61 800 0.999 0.999
Ng 587.56 1.95375 AP 0.0006 -40/-30 64 750 0.999 0.999
Ne 546.07 1.96073 -30/-20 65 700 0.999 0.999
= 486.13 1.97465 Thermal Properties -20/-10 67 650 0.999 0.998
Ng- 479.99 1.97643 Tg (°C) 723 -10/0 69 600 0.999 0.998
Ng 435.84 1.99207 Ts (°C) 763 0/10 70 550 0.998 0.996
Ny, 404.66 2.00732 T (°C) | 680 10/20 71 500 0.993 0.986
n; 365.01 2.03539 Ti" (°C) 716 20/30 72 480 0.989 0.978
OLsgigoec (107/K) | 70 30/40 73 460 0.983 0.967
Oy00300°c (L07/K) | 87 40/50 74 440 0.976 0.953
A (W/I(mK)) | 1.01 50/60 74 420 0.963 0.927
Constants of Dispersion Formula 60/70 75 400 0.927 0.860
A 3.67292754E+00 70/80 75 390 0.894 0.800
A -1.50437161E-02 Mechanical Properties 80/90 76 380 0.825 0.680
A, 4.55746485E-02 HK (10Pa) | 730 90/100 76 370 0.686 0.470
A 2.28731957E-03 Fa 61 100/110 77 360 0.424 0.180
A, -1.21744297E-04 E (GPa) 128.5 110/120 78 350 0.141 0.020
As 1.65263211E-05 G (GPa) 49.5 120/130 80 340
i 0.297 130/140 81 330
Density Solarization op (MPa) 61 140/150 82 320
p (g/cm®) ‘ 4.94 AL (%) | -1.3 || B (10™/Pa) | 0.79 150/160 83 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 31| 38 | 42| 43 4.4 4.9 5.2 6.1 | 6.2 | 74 Coloration Code
-40 ~ -20 32|39 | 44| 45 | 46 5.0 54 64 | 65 | 7.6 Ago(A70)/As ‘ (405)/355
-20~0 34 | 39 | 44 | 45 | 47 5.1 5.6 6.7 | 68 | 7.9 Coloration of Internal
0~20 34 | 39 | 45 | 46 | 47 5.2 5.7 68 | 6.9 | 82 Transmittance
20~ 40 34 | 40 | 46 | 47 | 438 5.3 5.9 70 | 71 | 86 ATgo/ATs ‘ 390/352
40~ 60 35| 41 | 47 | 48 | 49 54 6.1 72 | 7.3 | 8.8
60~ 80 36 | 43 | 49 | 50 | 51 5.6 6.3 75 | 76 | 9.2 Constants of dn/dt
80~ 100 37|44 | 50| 51| 52 5.7 6.6 77 | 7.8 | 95 Dy D, D,
100~120 | 3.7 | 45 | 51 | 52 | 53 5.9 6.8 79 | 80 | 9.7 1.46E-06 | 1.08E-08 |-2.27E-11
120~140 | 39 | 46 | 52 | 53 | 54 6.1 7.0 81 | 82 | 99 Eq E, ATk
140~160 | 40 | 47 |53 | 54 | 55 6.3 7.2 83 | 84 | 10.1 || 9.17E-07 | 1.02E-09 | 2.53E-01

204

NHG




H-ZLaF78 901371 Ny - 1.90069 Vy - 37.10 Ng—n¢ - 0.024280
ne = 1.90645 Ve = 36.88 Ng—nc-= 0.024580
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.85201 Pac 0.2953 RC (S) 1 2400 0.943 0.890
N1970 1970.09 1.85828 Ped 0.2372 RA (S) 1 2200 0.987 0.974
Nis530 1529.58 1.86561 Por 0.5754 Dw 1 2000 0.998 0.996
N1129 1128.64 1.87323 Plac 0.2457 Da 2 1800 0.998 0.997
N1os4 1064.00 1.87480 P'eg 0.2343 Ron (S) 1 1600 0.998 0.997
N 1013.98 1.87614 P'yr 0.5102 RP (S) 1 1400 0.998 0.997
Ns 852.11 1.88167 CR 1200 0.998 0.997
Na- 768.19 1.88573 1060 0.998 0.997
Ny 706.52 1.88958 Deviation of Relative Expansion 1000 0.998 0.997
Nc 656.27 1.89352 Partial Dispersions Coefficient 950 0.998 0.997
Nc- 643.85 1.89465 AP, -0.0023 a (x107/K) 900 0.998 0.997
NHe-Ne 632.80 1.89571 AP, ¢ -0.0066 °C a 850 0.998 0.997
Np 589.29 1.90048 APq, -0.0041 -50/-40 58 800 0.998 0.997
Ng 587.56 1.90069 AP -0.0014 -40/-30 60 750 0.998 0.996
Ne 546.07 1.90645 -30/-20 61 700 0.998 0.996
Ng 486.13 1.91780 Thermal Properties -20/-10 63 650 0.998 0.996
Ng- 479.99 1.91923 Tg (°C) 690 -10/0 64 600 0.998 0.996
Ng 435.84 1.93177 Ts (°C) 732 0/10 65 550 0.995 0.992
Ny, 404.66 1.94382 T (°C) | 625 10/20 66 500 0.991 0.984
n; 365.01 1.96535 T2 (°C) 663 20/30 67 480 0.987 0.975
OLsorgoc (107/K) | 65 30/40 68 460 0.980 0.962
Oyg0300°c (107/K) | 84 40/50 68 440 0.970 0.948
A (W/(mK)) | 0.75 50/60 69 420 0.958 0.917
Constants of Dispersion Formula 60/70 69 400 0.927 0.860
Ag 3.49532543E+00 70/80 70 390 0.898 0.806
Ay -1.33990335E-02 Mechanical Properties 80/90 71 380 0.845 0.723
A, 3.79713413E-02 HK (10Pa) | 670 90/100 72 370 0.775 0.611
Az 1.56188624E-03 Fa 72 100/110 73 360 0.652 0.439
A, -7.42686015E-05 E (GPa) 121.8 110/120 74 350 0.429 0.194
As 8.65884802E-06 G (GPa) 46.7 120/130 75 340 0.133 0.030
i 0.303 130/140 76 330
Density Solarization op (MPa) 94 140/150 77 320
p (g/em®) ‘ 5.05 AL (%) | -13 || B (10™/Pa) | 1.20 150/160 78 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 48 | 50 | 52 | 53 55 5.7 6.2 69 | 70 | 82 Coloration Code
-40~-20 | 49 | 51 | 54 | 55| 58 6.0 6.3 71 | 7.3 | 84 Ago(A70)/As ‘ (390)/345
-20~0 49 | 52 | 55| 57 5.9 6.2 6.4 74 | 74 | 87 Coloration of Internal
0~20 50 | 54 | 57| 59 | 6.0 6.4 6.4 76 | 76 | 89 Transmittance
20~40 50 | 55 | 59 | 59 | 61 6.4 6.5 78 | 7.8 | 9.1 ATgo/ATs ‘ 389/343
40 ~ 60 50 | 56 | 61| 6.1 | 6.2 6.5 6.8 80 | 80 | 9.2
60 ~ 80 51 | 57 | 62| 62 | 63 6.6 7.0 83 | 83 | 94 Constants of dn/dt
80~ 100 51|58 | 62| 63| 65 6.8 7.2 84 | 84 | 97 Dy D, D,
100~120 | 52 | 59 | 63 | 64 | 6.7 6.8 7.3 85 | 85 | 9.8 4.25E-06 | 1.31E-08 | -2.92E-11
120~140 | 53 | 6.0 | 64 | 65 | 6.8 6.9 7.4 86 | 86 | 10.0 Eq E, Mk
140~160 | 54 | 6.0 |64 | 65 | 6.8 7.0 7.5 8.7 | 87 | 10.2 || 6.05E-07 | 4.73E-10 | 2.92E-01

205

NHG




H-ZLaF79 921240 Ny - 1.92119 Vg - 23.96 NgE—Nc - 0.038453
n. = 1.93024 Ve = 23.77 Ng—ng-= 0.039142
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.85550 Pac 0.2858 RC (S) 1 2400 0.986 0.972
Ny970 1970.09 1.86269 Ped 0.2354 RA (S) 1 2200 0.989 0.978
Nis530 1529.58 1.87136 Por 0.6184 Dw 1 2000 0.994 0.988
N1129 1128.64 1.88103 Plac 0.2371 Da 1 1800 0.998 0.996
N1os4 1064.00 1.88312 P'ed 0.2312 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.88494 P'yr 0.5462 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.89268 CR 1200 0.998 0.996
Na- 768.19 1.89855 1060 0.998 0.996
Ny 706.52 1.90425 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.91020 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.91191 AP, 0.0018 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.91351 AP, ¢ 0.0146 °C a 850 0.998 0.996
Np 589.29 1.92086 APq, 0.0007 -50/-40 68 800 0.998 0.996
Ng 587.56 1.92119 AP -0.0023 -40/-30 71 750 0.998 0.996
Ne 546.07 1.93024 -30/-20 72 700 0.998 0.996
Ng 486.13 1.94865 Thermal Properties -20/-10 73 650 0.996 0.992
Ng- 479.99 1.95105 Tg (°C) 661 -10/0 74 600 0.994 0.988
Ng 435.84 1.97243 Ts (°C) 701 0/10 75 550 0.989 0.979
Ny, 404.66 1.99406 T, (°C) | 618 10/20 76 500 0.977 0.953
n; 365.01 2.03605 T2 (°C) 638 20/30 77 480 0.968 0.937
OLsoigoc (L07/K) | 74 30/40 77 460 0.956 0.914
Oz00300°c (L07/K) | 91 40/50 78 440 0.933 0.871
A (W/(m K)) | 1.02 50/60 79 420 0.887 0.788
Constants of Dispersion Formula 60/70 81 400 0.792 0.627
Ag 3.51411868E+00 70/80 82 390 0.691 0.478
A -1.49702982E-02 Mechanical Properties 80/90 83 380 0.503 0.253
A, 5.16999690E-02 HK (10'Pa) | 626 90/100 84 370 0.214 0.046
Az 4.53482010E-03 Fa 96 100/110 85 360
A, -3.71738355E-04 E (GPa) 114.7 110/120 86 350
As 4.63319189E-05 G (GPa) 44.6 120/130 87 340
i 0.285 130/140 88 330
Density Solarization op (MPa) 102 140/150 89 320
p (g/em®) ‘ 3.86 AL (%) | -1.2 || B (10™/Pa) | 2.25 150/160 90 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 02| 06 | 10| 1.2 14 1.6 19 24 | 26 | 39 Coloration Code
40~-20 | 0509 |14 | 15 | 16 1.8 2.3 27 | 29 | 43 Ago(A70)/As ‘ (435)/370
-20~0 07|12 | 15| 16 1.7 2.2 2.7 30 | 31 | 46 Coloration of Internal
0~20 10| 15 18|19 | 20 2.4 3.0 32 | 33 | 48 Transmittance
20~ 40 12 |18 | 21| 22 | 23 2.6 3.3 35 | 36 | 53 ATgo/ATs ‘ 422/371
40~ 60 13|20 | 22|23 | 25 2.7 3.5 38 | 38 | 57
60 ~ 80 14 | 22 |25 26 | 28 3.1 3.7 39 | 40 | 59 Constants of dn/dt
80~ 100 15|24 |26 |28 | 30 3.2 3.8 43 | 44 | 6.1 Dy D, D,
100~120 | 16 | 25 | 29 | 31 | 3.2 34 4.2 46 | 47 | 6.3 || -1.48E-06 | 1.72E-08 | -2.62E-11
120~140 | 1.8 | 27 | 31 | 3.2 | 33 3.8 4.4 48 | 49 | 6.7 Eq E, Mk
140~160 | 21 | 31 |35 | 36 | 3.7 4.1 4.7 51 | 52 | 7.1 5.91E-07 | 3.18E-10 | 2.91E-01

206

NHG




H-ZL aFa0 001255 |- - 2.00069 b, = 25.46 Ne — Ng - 0.039308
ne = 2.00996 Ve = 25.26 Ng—nc-= 0.039985
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.93290 Pac 0.2862 RC (S) 1 2400 0.955 0.912
Ny970 1970.09 1.94015 Ped 0.2358 RA (S) 1 2200 0.983 0.966
Nis530 1529.58 1.94903 Por 0.6159 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.95916 Plac 0.2376 Da 1 1800 0.997 0.994
N1os4 1064.00 1.96137 P'ed 0.2318 Ron (S) 1 1600 0.997 0.994
N 1013.98 1.96328 P'yr 0.5447 RP (S) 1 1400 0.997 0.994
Ns 852.11 1.97139 CR 1 1200 0.997 0.994
Na- 768.19 1.97747 1060 0.997 0.994
Ny 706.52 1.98335 Deviation of Relative Expansion 1000 0.997 0.994
Nc 656.27 1.98944 Partial Dispersions Coefficient 950 0.997 0.994
Nc- 643.85 1.99119 AP, 0.0019 a (x107/K) 900 0.997 0.994
NHe-Ne 632.80 1.99284 AP, ¢ 0.0146 °C a 850 0.997 0.994
Np 589.29 2.00035 APq, 0.0020 -50/-40 64 800 0.997 0.994
Ng 587.56 2.00069 AP -0.0023 -40/-30 67 750 0.997 0.994
Ne 546.07 2.00996 -30/-20 69 700 0.997 0.994
Ng 486.13 2.02875 Thermal Properties -20/-10 70 650 0.997 0.994
Ng- 479.99 2.03118 Tg (°C) 700 -10/0 71 600 0.995 0.991
Ng 435.84 2.05296 Ts (°C) 748 0/10 72 550 0.994 0.989
Ny, 404.66 2.07475 T (°C) | 629 10/20 73 500 0.967 0.941
n; 365.01 Ty~ (C) | 675 20/30 74 480 0.953 0.912
OLsorgoc (107/K) | 73 30/40 75 460 0.931 0.870
Oz00300°c (107/K)| 89 40/50 76 440 0.893 0.798
A (W/I(mK)) | 1.19 50/60 76 420 0.816 0.662
Constants of Dispersion Formula 60/70 77 400 0.669 0.441
Ag 3.80762148E+00 70/80 78 390 0.559 0.312
A -1.53801657E-02 Mechanical Properties 80/90 78 380 0.373 0.135
A, 6.26758348E-02 HK (10Pa) | 630 90/100 79 370 0.144 0.024
Az 1.57569502E-03 Fa 78 100/110 79 360
A, 2.15980103E-04 E (GPa) 123.5 110/120 80 350
As 6.30489693E-06 G (GPa) 46.3 120/130 81 340
il 0.355 130/140 82 330
Density Solarization op (MPa) 75 140/150 83 320
p (g/em®) ‘ 4.76 AL (%) | -11 || B (10™/Pa) | 1.22 150/160 84 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 16 | 24 | 29 31| 32 3.3 4.0 56 | 59 | 74 Coloration Code
-40 ~ -20 17 | 27 | 31| 32 | 33 3.7 4.3 58 | 61 | 79 Ago(A70)/As ‘ (460)/375
-20~0 18 | 27 | 32|33 | 34 3.9 4.5 6.1 | 6.3 | 84 Coloration of Internal
0~20 19| 28 | 34 | 35| 36 4.1 4.8 6.4 | 6.7 | 88 Transmittance
20~40 20 129 | 35| 36 | 37 4.2 5.0 6.8 | 7.0 | 9.2 ATgo/ATs ‘ 440/373
40 ~ 60 21 |31 | 36| 37 | 38 4.5 5.2 70 | 7.2 | 9.6
60 ~ 80 22 133 | 39|39 | 41 4.7 5.6 74 | 7.7 | 101 Constants of dn/dt
80~ 100 24 | 36 | 43 | 43 | 44 4.9 5.9 78 | 81 | 104 Dy D, D,
100~120 | 26 | 3.7 | 45 | 46 | 47 5.3 6.4 8.2 | 85 | 10.6 || -7.65E-07 | 1.27E-08 | -1.65E-11
120~140 | 28 | 40 | 47 | 48 | 49 55 6.8 8.7 | 9.0 | 10.8 Eq E, Mk
140~160 | 29 | 41 |49 | 50 | 50 5.7 7.0 91 | 93 | 11.2 || 1.04E-06 | 1.04E-09 | 2.85E-01

207
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H-ZLaFs0A | 001255 - 2.00069 b, = 25.46 Ne — Ng - 0.039308
n. = 2.00996 Ve = 25.26 Ng—ne-= 0.039985
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.93290 Pac 0.2862 RC (S) 1 2400 0.933 0.870
Ny970 1970.09 1.94015 Ped 0.2358 RA (S) 1 2200 0.976 0.953
Nis530 1529.58 1.94903 Por 0.6159 Dw 1 2000 0.989 0.979
Ny129 1128.64 1.95916 Plac 0.2376 Da 1 1800 0.994 0.989
N1os4 1064.00 1.96137 P'ed 0.2318 Ron (S) 1 1600 0.998 0.995
N 1013.98 1.96328 P'yr 0.5447 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.97139 CR 1200 0.999 0.998
Na- 768.19 1.97747 1060 0.999 0.998
Ny 706.52 1.98335 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.98944 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.99119 AP, 0.0019 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.99284 AP, ¢ 0.0146 °C a 850 0.999 0.998
Np 589.29 2.00035 APq, 0.0020 -50/-40 64 800 0.999 0.998
Ng 587.56 2.00069 AP -0.0023 -40/-30 67 750 0.999 0.998
Ne 546.07 2.00996 -30/-20 69 700 0.998 0.997
Ng 486.13 2.02875 Thermal Properties -20/-10 70 650 0.997 0.995
Ng- 479.99 2.03118 Tg (°C) 700 -10/0 71 600 0.996 0.993
Ng 435.84 2.05296 Ts (°C) 748 0/10 72 550 0.992 0.985
Ny, 404.66 2.07475 T (°C) | 629 10/20 73 500 0.981 0.962
n; 365.01 Ty~ (C) | 675 20/30 74 480 0.972 0.946
OLsorgoc (107/K) | 73 30/40 75 460 0.960 0.922
Oz00300°c (107/K)| 89 40/50 76 440 0.939 0.881
A (W/I(mK)) | 1.19 50/60 76 420 0.895 0.801
Constants of Dispersion Formula 60/70 77 400 0.797 0.636
Ag 3.80762148E+00 70/80 78 390 0.696 0.484
A -1.53801657E-02 Mechanical Properties 80/90 78 380 0.513 0.264
A, 6.26758348E-02 HK (10Pa) | 630 90/100 79 370 0.239 0.057
Az 1.57569502E-03 Fa 78 100/110 79 360
A, 2.15980103E-04 E (GPa) 123.5 110/120 80 350
As 6.30489693E-06 G (GPa) 46.3 120/130 81 340
i 0.355 130/140 82 330
Density Solarization op (MPa) 75 140/150 83 320
p (g/em®) ‘ 4.76 AL (%) | -1.0 || B (10™/Pa) | 1.22 150/160 84 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 16 | 24 | 29 | 3.1 3.2 3.3 4.0 56 | 59 | 74 Coloration Code
-40 ~ -20 17 | 27 | 31| 32 | 33 3.7 4.3 58 | 61 | 79 Ago(A70)/As ‘ (440)/370
-20~0 18 | 27 | 32|33 | 34 3.9 4.5 6.1 | 6.3 | 84 Coloration of Internal
0~20 19| 28 | 34 | 35| 36 4.1 4.8 6.4 | 6.7 | 88 Transmittance
20~ 40 20 129 | 35| 36 | 37 4.2 5.0 6.8 | 7.0 | 9.2 ATgo/ATs ‘ 419/369
40~ 60 21 |31 | 36| 37 | 38 4.5 5.2 70 | 7.2 | 9.6
60 ~ 80 22 133 | 39|39 | 41 4.7 5.6 74 | 7.7 | 101 Constants of dn/dt
80~ 100 24 | 36 | 43 | 43 | 44 4.9 5.9 78 | 81 | 104 Dy D, D,
100~120 | 26 | 3.7 | 45 | 46 | 47 5.3 6.4 82 | 85 | 10.6 || -7.65E-07 | 1.27E-08 | -1.65E-11
120~140 | 28 | 40 | 47 | 48 | 49 55 6.8 8.7 | 9.0 | 10.8 Eq E, Mk
140~160 | 29 | 41 |49 | 50 | 50 5.7 7.0 91 | 93 | 11.2 || 1.04E-06 | 1.04E-09 | 2.85E-01
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H-ZL aF8? 001291 Ny - 2.00100 Vg - 29.14 NgE—Nc - 0.034352
n. = 2.00912 Ve = 28.92 Ng—ng-= 0.034895
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.93864 Pac 0.2896 RC (S) 1 2400 0.935 0.875
Ny970 1970.09 1.94582 Ped 0.2364 RA (S) 1 2200 0.979 0.959
Nis530 1529.58 1.95440 Por 0.5997 Dw 1 2000 0.990 0.981
N1129 1128.64 1.96381 Plac 0.2407 Da 1 1800 0.996 0.993
N1os4 1064.00 1.96583 P'ed 0.2327 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.96756 P'yr 0.5304 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.97488 CR 1 1200 0.999 0.998
Na- 768.19 1.98035 1060 0.999 0.998
Ny 706.52 1.98561 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.99105 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.99260 AP, -0.0002 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.99406 AP, ¢ 0.0045 °C a 850 0.999 0.998
Np 589.29 2.00070 APq, 0.0025 -50/-40 61 800 0.999 0.998
Ng 587.56 2.00100 AP 0.0004 -40/-30 64 750 0.999 0.998
Ne 546.07 2.00912 -30/-20 65 700 0.999 0.998
Ne 486.13 2.02540 Thermal Properties -20/-10 67 650 0.999 0.998
Ng- 479.99 2.02749 Tg (°C) 725 -10/0 68 600 0.999 0.998
Ng 435.84 2.04600 Ts (°C) 761 0/10 70 550 0.997 0.995
Ny, 404.66 2.06424 T (°C) | 682 10/20 71 500 0.992 0.984
n; 365.01 2.09830 Ti" (°C) 718 20/30 72 480 0.988 0.976
OLsorgoc (107/K) | 70 30/40 74 460 0.982 0.964
Oz00300°c (107/K)| 88 40/50 75 440 0.972 0.945
A (W/(mK)) | 1.10 50/60 75 420 0.951 0.904
Constants of Dispersion Formula 60/70 76 400 0.906 0.820
Ag 3.83282270E+00 70/80 76 390 0.848 0.719
Ay -1.56183327E-02 Mechanical Properties 80/90 77 380 0.739 0.546
A, 5.35172772E-02 HK (10Pa) | 720 90/100 78 370 0.515 0.265
A 2.75764007E-03 Fa 61 100/110 79 360 0.205 0.042
A, -1.28130130E-04 E (GPa) 133.7 110/120 80 350
As 2.18199756E-05 G (GPa) 50.0 120/130 82 340
i 0.338 130/140 83 330
Density Solarization op (MPa) 81 140/150 84 320
p (g/em®) ‘ 5.02 AL (%) | -25 || B(10™/pPa) | 0.74 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 22 129 | 34|34 ] 35 3.8 4.5 58 | 59 | 7.3 Coloration Code
40~-20 | 22 | 29 | 34| 34 | 35 3.9 4.5 59 | 59 | 74 Ago(A70)/As ‘ (415)/365
-20~0 23 130 | 35|35 | 36 4.0 4.6 6.1 | 6.1 | 7.7 Coloration of Internal
0~20 22 | 30 | 36| 3.7 | 37 4.2 4.8 6.3 | 6.4 | 81 Transmittance
20~ 40 23 130 | 37|37 | 38 4.3 4.9 6.6 | 6.6 | 83 ATgo/ATs ‘ 397/361
40~ 60 23 |31 | 38| 38| 39 4.5 5.0 6.8 | 6.8 | 8.6
60 ~ 80 24 | 32 | 40 | 41 4.2 4.7 5.4 70 | 71 | 9.0 Constants of dn/dt
80~ 100 25 |33 | 43| 43 | 44 4.9 5.7 72 | 7.3 | 9.3 Dy D, D,
100~120 | 26 | 35 | 45 | 45 | 46 5.1 59 74 | 75 | 95 || -2.90E-07 | 1.09E-08 | -1.93E-11
120~140 | 26 | 3.6 | 46 | 46 | 47 5.2 6.0 76 | 7.7 | 9.7 Eq E, Mk
140~160 | 2.7 | 3.7 | 47 | 48 | 48 5.3 6.1 77 | 7.8 | 9.9 9.83E-07 | 8.75E-10 | 2.67E-01
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H-ZLaF82GT | 001291 Ny - 2.00100 Vg - 29.14 NgE—Nc - 0.034352
n. = 2.00912 Ve = 28.92 Ng—ng-= 0.034895
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.93864 Pac 0.2896 RC (S) 1 2400 0.916 0.840
Ny970 1970.09 1.94582 Ped 0.2364 RA (S) 1 2200 0.974 0.948
Nis530 1529.58 1.95440 Por 0.5997 Dw 1 2000 0.988 0.975
N1129 1128.64 1.96381 Plac 0.2407 Da 1 1800 0.995 0.990
N1os4 1064.00 1.96583 P'ed 0.2327 Ron (S) 1 1600 0.999 0.997
N 1013.98 1.96756 P'yr 0.5304 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.97488 CR 1 1200 0.999 0.998
Na- 768.19 1.98035 1060 0.999 0.998
n, 706.52 1.98561 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.99105 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.99260 AP, -0.0002 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.99406 AP, ¢ 0.0045 °C a 850 0.999 0.998
Np 589.29 2.00070 APq, 0.0025 -50/-40 61 800 0.999 0.998
Ng 587.56 2.00100 AP 0.0004 -40/-30 64 750 0.999 0.998
Ne 546.07 2.00912 -30/-20 65 700 0.999 0.998
Ne 486.13 2.02540 Thermal Properties -20/-10 67 650 0.999 0.998
Ng- 479.99 2.02749 Tg (°C) 725 -10/0 68 600 0.999 0.998
Ng 435.84 2.04600 Ts (°C) 761 0/10 70 550 0.998 0.996
Ny, 404.66 2.06424 T (°C) | 682 10/20 71 500 0.993 0.987
n; 365.01 2.09830 Ti" (°C) 718 20/30 72 480 0.989 0.979
OLsorgoc (107/K) | 70 30/40 74 460 0.984 0.969
Oz00300°c (107/K)| 88 40/50 75 440 0.977 0.954
A (W/(mK)) | 1.10 50/60 75 420 0.959 0.919
Constants of Dispersion Formula 60/70 76 400 0.922 0.850
Ag 3.83282270E+00 70/80 76 390 0.872 0.761
A -1.56183327E-02 Mechanical Properties 80/90 77 380 0.769 0.591
A, 5.35172772E-02 HK (10Pa) | 720 90/100 78 370 0.547 0.299
A 2.75764007E-03 Fa 61 100/110 79 360 0.226 0.051
A, -1.28130130E-04 E (GPa) 133.7 110/120 80 350
As 2.18199756E-05 G (GPa) 50.0 120/130 82 340
i 0.338 130/140 83 330
Density Solarization op (MPa) 140/150 84 320
p (g/em®) ‘ 5.02 AL (%) | -15 || B (10™/Pa) | 0.74 150/160 85 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 22 | 29 | 34| 34 35 3.8 4.5 5.8 59 | 7.3 Coloration Code
40~-20 | 22 | 29 | 34| 34 | 35 3.9 4.5 59 | 59 | 74 Ago(A70)/As ‘ (409)/363
-20~0 23 130 | 35|35 | 36 4.0 4.6 6.1 | 6.1 | 7.7 Coloration of Internal
0~20 22 | 30 | 36| 3.7 | 37 4.2 4.8 6.3 | 6.4 | 81 Transmittance
20~ 40 23 130 | 37|37 | 38 4.3 4.9 6.6 | 6.6 | 83 ATgo/ATs ‘ 381/360
40~ 60 23 |31 | 38| 38| 39 4.5 5.0 6.8 | 6.8 | 8.6
60 ~ 80 24 | 32 | 40 | 41 4.2 4.7 5.4 70 | 71 | 9.0 Constants of dn/dt
80~ 100 25 |33 | 43| 43 | 44 4.9 5.7 72 | 7.3 | 9.3 Dy D, D,
100~120 | 26 | 35 | 45 | 45 | 46 5.1 59 74 | 75 | 95 || -2.90E-07 | 1.09E-08 | -1.93E-11
120~140 | 26 | 3.6 | 46 | 46 | 47 5.2 6.0 76 | 7.7 | 9.7 Eq E, ATk
140~160 | 2.7 | 3.7 | 47 | 48 | 48 5.3 6.1 77 | 7.8 | 9.9 9.83E-07 | 8.75E-10 | 2.67E-01
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H-ZL aFs6 883270 Ny - 1.88252 Vg - 27.00 NgE—Nc - 0.032686
ne = 1.89022 Ve = 26.78 Ng—nc-= 0.033246
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.82367 Pac 0.2876 RC (S) 1 2400 0.969 0.938
Ny970 1970.09 1.83046 Ped 0.2356 RA (S) 1 2200 0.987 0.975
Nis530 1529.58 1.83859 Por 0.6125 Dw 1 2000 0.995 0.991
Ny129 1128.64 1.84749 Plac 0.2391 Da 1 1800 0.998 0.997
N1os4 1064.00 1.84939 P'ed 0.2316 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.85103 P'yr 0.5417 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.85790 CR 1200 0.999 0.998
Na- 768.19 1.86304 1060 0.999 0.998
Ny 706.52 1.86800 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.87312 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.87457 AP, 0.0017 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.87595 AP, ¢ 0.0137 °C a 850 0.999 0.998
Np 589.29 1.88223 APq, 0.0049 -50/-40 60 800 0.999 0.998
Ng 587.56 1.88252 AP 0.0004 -40/-30 63 750 0.999 0.998
Ne 546.07 1.89022 -30/-20 63 700 0.998 0.997
Ng 486.13 1.90581 Thermal Properties -20/-10 65 650 0.998 0.997
Ng- 479.99 1.90782 Tg (°C) 717 -10/0 68 600 0.997 0.995
Ng 435.84 1.92583 Ts (°C) 762 0/10 69 550 0.993 0.987
Ny, 404.66 1.94392 T, (°C) | 678 10/20 70 500 0.982 0.965
n; 365.01 1.97855 Ti" (°C) 709 20/30 73 480 0.975 0.950
OLsorgoc (107/K) | 70 30/40 74 460 0.964 0.929
Ooorzo0c (107/K) | 83 40/50 75 440 0.944 0.891
A (WI(mK)) | 1.13 50/60 75 420 0.902 0.813
Constants of Dispersion Formula 60/70 75 400 0.804 0.647
Ag 3.39234287E+00 70/80 76 390 0.701 0.491
A -1.39491556E-02 Mechanical Properties 80/90 76 380 0.512 0.262
A, 4.74887284E-02 HK (10'Pa) | 608 90/100 76 370 0.230 0.053
A 2.28412158E-03 Fa 94 100/110 77 360
A, -8.32791862E-05 E (GPa) 112.2 110/120 78 350
As 2.34034525E-05 G (GPa) 43.3 120/130 79 340
i 0.294 130/140 80 330
Density Solarization op (MPa) 97 140/150 81 320
p (g/em®) ‘ 4.05 AL (%) | -0.7 || B (10™/Pa) | 1.66 150/160 83 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F | F g
-60 ~ -40 12 |18 | 21| 21 2.2 24 3.2 43 | 45 | 6.4 Coloration Code
-40 ~ -20 13119 | 22| 23| 24 2.6 34 45 | 47 | 6.6 Ago(A70)/As ‘ (430)/370
-20~0 14 |21 | 23| 25 | 26 2.8 35 46 | 48 | 6.7 Coloration of Internal
0~20 16 | 23 | 25 | 26 | 27 3.1 3.7 48 | 49 | 6.9 Transmittance
20~40 18 | 25 | 28 | 29 | 29 3.2 3.8 50 | 51 | 71 ATgo/ATs ‘ 418/370
40 ~ 60 20 | 26 | 29 | 3.0 | 3.0 34 4.1 51 | 53| 7.3
60 ~ 80 21128 | 32|33 | 33 35 4.3 52 | 54 | 76 Constants of dn/dt
80~ 100 23 |30 | 33| 34| 34 3.6 4.5 54 | 55 | 7.7 Dy D, D,
100~120 | 23 | 31 | 35| 36 | 36 3.9 4.6 55 | 56 | 79 || -4.29E-07 | 1.62E-08 | -2.51E-11
120~140 | 24 | 32 | 37 | 38 | 39 4.1 4.7 56 | 5.7 | 82 Eq E, Mk
140~160 | 25 | 33 |38 | 39 | 40 4.3 4.9 59 | 6.0 | 84 5.81E-07 | 5.62E-12 | 3.40E-01
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H-ZL aF95 051269 Ny - 2.05090 Vg - 26.94 Ng—n¢ - 0.039005
n. = 2.06011 Ve = 26.74 Ng—ng-= 0.039645
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.98329 Pac 0.2884 RC (S) 1 2400 0.953 0.907
N1970 1970.09 1.99055 Ped 0.2361 RA (S) 1 2200 0.985 0.970
Nis530 1529.58 1.99938 Por 0.6040 Dw 1 2000 0.994 0.988
Ny129 1128.64 2.00940 Plac 0.2396 Da 1 1800 0.998 0.996
N1os4 1064.00 2.01158 P'ed 0.2323 Ron (S) 1 1600 0.998 0.996
N 1013.98 2.01348 P'yr 0.5340 RP (S) 2 1400 0.998 0.996
Ns 852.11 2.02155 CR 1200 0.998 0.996
Na- 768.19 2.02764 1060 0.998 0.996
Ny 706.52 2.03354 Deviation of Relative Expansion 1000 0.998 0.996
Ne 656.27 2.03965 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 2.04140 AP, 0.0000 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 2.04306 AP, ¢ 0.0052 °C a 850 0.998 0.996
Np 589.29 2.05057 APq, 0.0003 -50/-40 65 800 0.998 0.996
Ng 587.56 2.05090 AP -0.0010 -40/-30 68 750 0.998 0.996
Ne 546.07 2.06011 -30/-20 71 700 0.998 0.996
Ng 486.13 2.07865 Thermal Properties -20/-10 69 650 0.998 0.996
Ng- 479.99 2.08104 Tg (°C) 749 -10/0 71 600 0.996 0.994
Ng 435.84 2.10221 Ts (°C) 784 0/10 74 550 0.992 0.986
Ny, 404.66 2.12327 T (°C) | 726 10/20 73 500 0.976 0.953
n; 365.01 2.16304 Ti" (°C) 743 20/30 76 480 0.963 0.928
OLsoigoc (L07/K) | 74 30/40 78 460 0.944 0.892
Oz00300°c (107/K)| 90 40/50 75 440 0.914 0.835
A (W/(m K)) | 1.02 50/60 80 420 0.854 0.729
Constants of Dispersion Formula 60/70 82 400 0.727 0.529
Ag 4.00832073E+00 70/80 78 390 0.618 0.382
A -1.59378407E-02 Mechanical Properties 80/90 82 380 0.459 0.211
A, 6.04102723E-02 HK (10'Pa) | 699 90/100 81 370 0.245 0.062
Az 3.81295608E-03 Fa 63 100/110 81 360
A, -2.46023955E-04 E (GPa) 131.4 110/120 85 350
As 3.41387429E-05 G (GPa) 50.2 120/130 83 340
i 0.308 130/140 86 330
Density Solarization op (MPa) 86 140/150 86 320
p (g/em®) ‘ 5.27 AL (%) | -15 || B (10™/pPa) | 0.62 150/160 88 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 14 | 21 | 26 | 26 2.7 2.9 3.6 49 | 51 | 6.2 Coloration Code
-40 ~ -20 16 | 22 | 27 | 27 | 28 3.2 3.8 53 | 54 | 64 Ago(A70)/As ‘ (470)/370
-20~0 17 | 23 | 28 29 | 30 34 4.0 56 | 5.7 | 6.8 Coloration of Internal
0~20 19| 25 |29 30| 31 3.6 4.1 6.0 | 6.0 | 7.2 Transmittance
20~ 40 20 | 26 | 30|31 33 3.7 4.4 63 | 64 | 75 ATgo/ATs ‘ 432/369
40~ 60 23 | 27 | 32| 33 | 34 3.9 4.7 6.7 | 6.7 | 7.7
60 ~ 80 25131 | 35| 35 3.6 4.2 51 70 | 71 | 8.0 Constants of dn/dt
80~ 100 25|32 | 37| 37 | 37 4.4 5.3 74 | 74 | 84 Dy D, D,
100~120 | 26 | 33 | 39 | 39 | 39 4.7 5.7 77 | 7.7 | 87 || -1.09E-06 | 1.24E-08 | -1.70E-11
120~140 | 28 | 35 | 41 | 41 | 4.2 5.1 6.1 80 | 81 | 91 Eq E, Mk
140~160 | 3.0 | 3.7 |43 | 44 | 45 5.3 6.4 84 | 85 | 97 9.96E-07 | 1.03E-09 | 2.51E-01
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H-BiE200 003193 Ny - 2.00272 Vg - 19.32 NgE—Nc - 0.051908
ne = 2.01489 ve = 19.16 Ng—nc-= 0.052967
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 Pac 0.2815 RC (S) 1 2400 0.967 0.936
N1970 1970.09 Ped 0.2345 RA (S) 1 2200 0.983 0.966
Nis530 1529.58 Por 0.6419 Dw 1 2000 0.993 0.987
N1129 1128.64 1.95027 Plac 0.2334 Da 1 1800 0.997 0.993
N1os4 1064.00 1.95293 P'eg 0.2298 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.95525 P'yr 0.5666 RP (S) 1 1400 0.999 0.997
Ns 852.11 1.96520 CR 1 1200 0.999 0.998
Na- 768.19 1.97282 1060 0.998 0.996
n, 706.52 1.98028 Deviation of Relative Expansion 1000 0.998 0.995
Nc 656.27 1.98811 Partial Dispersions Coefficient 950 0.997 0.995
Nc- 643.85 1.99036 AP, 0.0046 a (x107/K) 900 0.998 0.995
NHe-Ne 632.80 1.99250 AP, ¢ 0.0304 °C a 850 0.997 0.994
Np 589.29 2.00228 APq, -0.0007 -50/-40 67 800 0.997 0.993
Ng 587.56 2.00272 AP -0.0054 -40/-30 69 750 0.996 0.992
Ne 546.07 2.01489 -30/-20 71 700 0.996 0.991
Ng 486.13 2.04002 Thermal Properties -20/-10 71 650 0.994 0.989
Ng- 479.99 2.04333 Tg (°C) 519 -10/0 71 600 0.993 0.986
Ng 435.84 2.07334 Ts (°C) 558 0/10 73 550 0.985 0.970
Ny, 404.66 2.10453 T (°CC) | 496 10/20 73 500 0.961 0.924
n; 365.01 Ty (°C) | 514 20/30 74 480 0.943 0.889
OLsorgoc (107/K) | 75 30/40 74 460 0.915 0.838
Oz00300°c (L07/K) | 91 40/50 74 440 0.857 0.734
A (WI(mK)) | 0.72 50/60 75 420 0.675 0.456
Constants of Dispersion Formula 60/70 77 400 0.195 0.038
Ag 3.77070363E+00 70/80 79 390
A, -1.89710141E-02 Mechanical Properties 80/90 79 380
A, 6.72915528E-02 HK (10'Pa) | 403 90/100 81 370
A 7.22871114E-03 Fa 251 100/110 81 360
A, -6.15434682E-04 E (GPa) 84.8 110/120 81 350
As 8.70566270E-05 G (GPa) 33.6 120/130 82 340
il 0.263 130/140 82 330
Density Solarization op (MPa) 53 140/150 86 320
p (g/em®) ‘ 5.10 AL (%) | -35 || B(10™/pPa) | 2.11 150/160 86 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 49 | 55 | 56 | 5.8 6.1 6.4 7.2 10.2 | 10.6 | 14.6 Coloration Code
40~-20 | 50 | 55 | 58 | 6.1 | 6.2 6.8 76 | 106 | 109 | 15.0 Ago(A70)/As ‘ (470)/400
-20~0 51 | 56 | 6.0 | 6.2 6.4 7.1 8.2 111 | 11.6 | 15.7 Coloration of Internal
0~20 53 | 57 | 62| 65 | 6.7 7.5 8.6 | 118 | 122 | 16.5 Transmittance
20~40 55 | 60 | 65| 6.7 | 6.9 7.8 9.0 | 124 | 128 | 175 ATgo/ATs ‘ 446/399
40 ~ 60 57 | 62 | 68| 69 | 7.2 8.2 93 | 129 | 133 185
60 ~ 80 60 | 64 | 71|73 | 76 8.5 9.8 | 135 |14.0| 194 Constants of dn/dt
80~ 100 60 | 66 | 74 | 76 | 8.0 8.7 | 105 | 140 | 145 | 20.3 Dy D, D,
100~120 | 6.2 | 68 | 76 | 7.8 | 8.0 93 | 108 | 146 | 15.1 | 21.0 || 3.25E-06 | 1.38E-08 | -2.30E-11
120~140 | 63 | 70 | 79 | 81 | 83 96 | 11.3 | 151 | 15.7 | 21.9 Eq E, Mk
140~160 | 6.4 | 71 |81 | 83 | 85 99 | 115 | 155 | 16.2 | 22.6 || 1.02E-06 | 1.47E-09 | 3.56E-01
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5-FK6L 197816 | - 1.49700 g - 81.61 Ne — e - 0.006090
ne = 1.49845 ve = 81.20 Ng—nc-= 0.006139
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.47950 Pac 0.3054 RC (S) 1 2400 0.999 0.998
N1970 1970.09 1.48263 Ped 0.2381 RA (S) 2 2200 0.999 0.998
Nis530 1529.58 1.48606 Por 0.5386 Dw 1 2000 0.999 0.998
Ny129 1128.64 1.48910 Plac 0.2557 Da 3 1800 0.999 0.998
N1os4 1064.00 1.48965 P'ed 0.2362 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.49010 P'yr 0.4789 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.49183 CR 1 1200 0.999 0.998
Na- 768.19 1.49301 1060 0.999 0.998
Ny 706.52 1.49407 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.49514 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.49543 AP, 0.0113 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.49571 AP, ¢ 0.0305 °C a 850 0.999 0.998
Np 589.29 1.49694 AP, -0.1080 -50/-40 115 800 0.999 0.998
Ng 587.56 1.49700 AP -0.0528 -40/-30 118 750 0.999 0.998
Ne 546.07 1.49845 -30/-20 121 700 0.999 0.998
Ne 486.13 1.50123 Thermal Properties -20/-10 123 650 0.999 0.998
Ng- 479.99 1.50157 Tg (°C) 464 -10/0 125 600 0.999 0.998
Ng 435.84 1.50451 Ts (°C) 489 0/10 127 550 0.999 0.998
Ny, 404.66 1.50721 T °(C) | 421 10/20 128 500 0.999 0.998
n; 365.01 1.51173 Ti" (°C) 442 20/30 130 480 0.999 0.998
OLsoigoc (L07/K) | 124 30/40 133 460 0.999 0.998
Oz00300°c (107/K)| 152 40/50 136 440 0.999 0.998
A (W/(mK)) | 0.74 50/60 138 420 0.999 0.998
Constants of Dispersion Formula Bq 58 60/70 140 400 0.999 0.998
Ag 2.21807952E+00 70/80 142 390 0.999 0.998
A -5.67922113E-03 Mechanical Properties 80/90 144 380 0.999 0.998
A, 8.28756139E-03 HK (10Pa) | 350 90/100 145 370 0.995 0.993
Az 9.66891434E-05 Fa 385 100/110 | 146 360 0.984 0.975
A, 3.56668643E-06 E (GPa) 71.6 110/120 | 147 350 0.970 0.948
As -3.63065113E-07 G (GPa) 27.4 120/130 | 148 340 0.942 0.893
il 0.307 130/140 | 149 330 0.886 0.788
Density Solarization op (MPa) 33 140/150 | 150 320 0.788 0.621
p (g/em®) ‘ 3.67 AL (%) | -24 || B(10™/Pa) | 0.69 150/160 | 151 310 0.643 0.410
300 0.466 0.212
Range of Temperature Coefficients of Refractive Index 290 0.298 0.086
Temperature dn/dt relative (x<10°/°C) 280 0.176 0.031
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 54| -53 | -53|-52| 51 5.0 | -4.9 -46 | -46 | -45 Coloration Code
-40~-20 | 56| 54 | 53| 53| 53 | 53| 52 | 51| -50| -48 Ago(A70)/As ‘ 340/285
-20~0 -58|-58 |57 |-57| 57 | -56 | -b5 | 52 | 52| 51 Coloration of Internal
0~20 -61|-60 |59 59| 59 |59 | 58 |-57)|-56]|-55 Transmittance
20~40 64| -63 |62 62| 62 | -60 | -6.0 | -59 | -58 | -57 ATgo/ATs ‘ 332/284
40 ~ 60 66| -65 |64 64| 65  -64 | 6.3 | -6.0 | -6.0 | -59
60 ~ 80 -6.8| -68 |67 66| 66 | -6.6 | -65 | -6.3 | -6.2 | -6.0 Constants of dn/dt
80~100 |-70| 69 |69 69| 69 | 69 | 68 | -65 | -64 | -6.1 Dy D, D,
100~120 | -72|-72 |-71|-71| -71 | -71 | 69 | 6.8 | -6.7 | -6.4 || -1.90E-05 | -2.71E-09 | -2.90E-11
120~140 | -75|-75 |-74|-74 | -714 | -73 | -71 | -71 | -7.0 | -6.8 Eq E, Mk
140~160 |-79 | -78 |-77 | -76| -76 | -75 | -74 | -7.3 | -7.2 | -7.1 || 3.62E-07 | 9.31E-11 | 2.28E-01
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5-EK90 459902 || - 1.45860 v = 90.19 Ne — Ng - 0.005085
ne = 1.45981 ve = 89.77 Ng—nc-= 0.005122
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.44358 Pac 0.3068 RC (S) 1 2400 0.999 0.998
Ny970 1970.09 1.44630 Ped 0.2380 RA (S) 2 2200 0.999 0.998
Nis530 1529.58 1.44928 Por 0.5388 Dw 2 2000 0.999 0.998
Ny129 1128.64 1.45191 Plac 0.2558 Da 3 1800 0.999 0.998
N1os4 1064.00 1.45238 P'eg 0.2362 Ron (S) 4 1600 0.999 0.998
N 1013.98 1.45277 P'yr 0.4783 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.45425 CR 1200 0.999 0.998
Na- 768.19 1.45524 1060 0.999 0.998
Ny 706.52 1.45615 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.45704 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.45729 AP, 0.0139 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.45752 AP, ¢ 0.0450 °C a 850 0.999 0.998
Np 589.29 1.45855 APq, -0.1374 -50/-40 123 800 0.999 0.998
Ng 587.56 1.45860 AP -0.0682 -40/-30 126 750 0.999 0.998
Ne 546.07 1.45981 -30/-20 128 700 0.999 0.998
Ng 486.13 1.46212 Thermal Properties -20/-10 130 650 0.999 0.998
Ng- 479.99 1.46241 Tg (°C) 442 -10/0 132 600 0.999 0.998
Ng 435.84 1.46486 Ts (°C) 467 0/10 133 550 0.999 0.998
Ny, 404.66 1.46710 T (°C) | 423 10/20 135 500 0.999 0.998
n; 365.01 1.47085 Ti" (°C) 436 20/30 138 480 0.999 0.998
OLsoigoc (107/K) | 134 30/40 140 460 0.999 0.998
Oy00300°c (L07/K) | 164 40/50 143 440 0.999 0.998
A (W/(mK)) | 0.71 50/60 144 420 0.999 0.998
Constants of Dispersion Formula Bq 48 60/70 145 400 0.999 0.998
Ag 2.10866977E+00 70/80 146 390 0.999 0.998
Ay -4.81589397E-03 Mechanical Properties 80/90 147 380 0.999 0.998
A, 7.02478609E-03 HK (10'Pa) | 354 90/100 149 370 0.999 0.998
Az -2.48667024E-05 Fa 459 100/110 | 150 360 0.998 0.996
A, 1.78185408E-05 E (GPa) 68.9 110/120 | 151 350 0.997 0.994
As -1.09874507E-06 G (GPa) 26.2 120/130 | 153 340 0.993 0.986
il 0.313 130/140 | 155 330 0.984 0.968
Density Solarization op (MPa) 48 140/150 | 157 320 0.967 0.935
p (g/em®) ‘ 3.64 AL (%) | -05 || B (10™/Pa) | 0.60 150/160 | 160 310 0.935 0.874
300 0.883 0.779
Range of Temperature Coefficients of Refractive Index 290 0.809 0.654
Temperature dn/dt relative (x<10°/°C) 280 0.721 0.520
(C) t s | C | C |HeNe| d e F F g
-60~-40 |-70|-67 |-65| 64| 62 | 60 | 59 | -56 | -5.6 | -5.3 Coloration Code
-40~-20 |-72 | 68 | 65| 65| 64 | 62 | 60 | -58 | -58 | -55 Ago(A70)/As ‘ 310/260
-20~0 -73|-69 |67 67| 66 | -64 | -6.3 | -6.0 | -59 | -57 Coloration of Internal
0~20 -73|-70 | 68| 68| 6.7 | -65 | 65 | -6.1 | -6.1 | -6.0 Transmittance
20~40 -75|-71 |-70 69| 68 | 65 | -65 | 6.2 | -6.2 | -6.2 ATgo/ATs ‘ 300/260
40 ~ 60 -76|-73 |-72|-72| -71 | 6.7 | 66 | -65 | -65 | -6.3
60 ~ 80 -79|-76 |-75|-75| -74 | -70 | -70 | 68 | -6.7 | -6.6 Constants of dn/dt
80~100 |-80|-78 |-77|-76 | -74 | -72 | -71 | -69 | -6.8 | -6.7 Dy D, D,
100~120 | -81,-81  -80|-79 | -78 | -76 | -74 | -7.2 | -7.2 | -7.0 || -2.37E-05 | 5.32E-09 | -4.63E-11
120~140 | -82 80 | -80|-80| -79 | -78 | -7.7 | -15 | -75 | -7.3 Eq E, Mk
140~160 | -84 | -83 |-83|-82| -82 |-80 | -80 | -7.9 | -78 | -7.6 || 9.51E-07 | -1.08E-09 | 2.02E-08
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D-FK95 437951 Ny - 1.43700 Vg - 95.10 NgE—Nc - 0.004595
n. = 1.43810 Ve = 94.66 Ng—ng-= 0.004628
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.42310 Pac 0.3069 RC (S) 1 2400 0.999 0.998
Ny970 1970.09 1.42566 Ped 0.2394 RA (S) 3 2200 0.999 0.998
Nis530 1529.58 1.42846 Por 0.5332 Dw 2 2000 0.999 0.998
Ny129 1128.64 1.43091 Plac 0.2550 Da 3 1800 0.999 0.998
N1os4 1064.00 1.43134 P'ed 0.2377 Ron (S) 4 1600 0.999 0.998
N 1013.98 1.43170 P'yr 0.4754 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.43306 CR 1200 0.999 0.998
Na- 768.19 1.43396 1060 0.999 0.998
Ny 706.52 1.43478 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.43559 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.43582 N 0.0171 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.43603 AP, ¢ 0.0475 °C a 850 0.999 0.998
Np 589.29 1.43696 APq, -0.1544 -50/-40 129 800 0.999 0.998
Ng 587.56 1.43700 AP -0.0780 -40/-30 131 750 0.999 0.998
Ne 546.07 1.43810 -30/-20 132 700 0.999 0.998
= 486.13 1.44019 Thermal Properties -20/-10 134 650 0.999 0.998
Ng- 479.99 1.44044 Tg (°C) 409 -10/0 134 600 0.999 0.998
Ng 435.84 1.44264 Ts (°C) 443 0/10 137 550 0.999 0.998
Ny, 404.66 1.44466 T (CC) | 377 10/20 140 500 0.999 0.998
n; 365.01 1.44803 T2 (°C) 390 20/30 140 480 0.999 0.998
OLsorgoc (107/K) | 139 30/40 143 460 0.998 0.997
Oz00300°c (107/K)| 170 40/50 145 440 0.998 0.997
A (W/(m K)) | 0.97 50/60 145 420 0.998 0.997
Constants of Dispersion Formula Bq 45 60/70 147 400 0.998 0.997
Ag 2.04831817E+00 70/80 149 390 0.998 0.997
A -4.48612591E-03 Mechanical Properties 80/90 150 380 0.998 0.997
A, 6.22248873E-03 HK (10'Pa) | 358 90/100 152 370 0.997 0.995
Az -7.98581030E-06 Fa 449 100/110 | 154 360 0.994 0.988
A, 1.22118495E-05 E (GPa) 714 110/120 | 156 350 0.986 0.973
As -7.39464344E-07 G (GPa) 26.8 120/130 | 159 340 0.965 0.932
i 0.333 130/140 | 160 330 0.925 0.856
Density Solarization op (MPa) 32 140/150 | 164 320 0.845 0.714
p (g/em®) ‘ 3.56 A\ (%) | -32 || B(10™/Pa) | 0.59 150/160 | 168 310 0.716 0.513
300 0.535 0.286
Range of Temperature Coefficients of Refractive Index 290 0.367 0.135
Temperature dn/dt relative (x<10°/°C) 280 0.205 0.042
(C) t s | C | C |HeNe| d e F F g
60~-40 |-55|-53 |-52|-52| 51 |-50| 49 | -48 | -48 | -45 Coloration Code
-40~-20 | 60| -58 |-57|-57| 56 |55 | 53 | -51 | -51 | -4.9 Ago(A70)/As ‘ 330/280
-20~0 64|62 | 60| 60| -59 | 58| 57 | 55| -55| -53 Coloration of Internal
0~20 -67|-65 |64 64| 63 |62 | 61 |-58)|-58]|-56 Transmittance
20~ 40 -70| 68 | 67| 67| 66 | -64 | -64 | 6.2 | -6.1 | -5.9 ATgo/ATs ‘ 326/280
40~ 60 -72|-70 | 69| 69| 68 | 6.7 | 6.6 | -65 | -6.4 | -6.2
60 ~ 80 -73\|-712 |-71,-71| -70 | 69 | -68 | -6.7 | -6.6 | -6.4 Constants of dn/dt
80~100 |-73|-72 |-71)-71| -70 | 69 | 68 | 6.7 | -6.7 | -6,5 Dy D, D,
100~120 | -73 |-72 |-71|-71 | -71 | -70 | -6.9 | -6.7 | -6.7 | -6.6 || -2.28E-05 | -4.73E-09 | 3.04E-11
120~140 | -74 | -73 |-72|-71| -71 | -70 | -68 | -6.7 | -6.7 | -6.6 Eq E, Mk
140~160 |-75 | -74 |-72|-72 | -71 | -70 | -6.9 | -6.8 | -6.7 | -6.5 || 6.79E-07 | -1.59E-10 | 1.98E-07
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D-K9 516641 Ny - 1.51633 Vy - 64.06 Ng—ng - 0.008060
ne = 1.51825 Ve = 63.87 Ng—nc-= 0.008114
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.48801 Pac 0.3089 RC (S) 1 2400 0.878 0.771
N1970 1970.09 1.49383 Ped 0.2382 RA (S) 1 2200 0.939 0.882
Nis530 1529.58 1.50003 Por 0.5347 Dw 1 2000 0.985 0.970
N1129 1128.64 1.50516 Plac 0.2576 Da 1 1800 0.995 0.990
N1os4 1064.00 1.50603 P'ed 0.2366 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.50673 P'yr 0.4745 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.50929 CR 1200 0.999 0.998
Na- 768.19 1.51094 1060 0.999 0.998
n, 706.52 1.51241 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.51384 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.51424 AP, -0.0020 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.51461 AP, ¢ -0.0025 °C a 850 0.999 0.998
Np 589.29 1.51625 APq, 0.0316 -50/-40 49 800 0.999 0.998
Ng 587.56 1.51633 AP 0.0104 -40/-30 49 750 0.999 0.998
Ne 546.07 1.51825 -30/-20 50 700 0.999 0.998
= 486.13 1.52190 Thermal Properties -20/-10 51 650 0.999 0.998
Ng- 479.99 1.52236 Tg (°C) 500 -10/0 53 600 0.999 0.998
Ng 435.84 1.52621 Ts (°C) 560 0/10 54 550 0.999 0.998
Ny, 404.66 1.52976 T (°C) | 450 10/20 55 500 0.999 0.998
n; 365.01 1.53574 Ti" (°C) 465 20/30 56 480 0.999 0.998
OLsorgoc (107/K) | 55 30/40 57 460 0.999 0.998
Oz00300°c (L07/K)| 70 40/50 58 440 0.999 0.998
A (W/I(mK)) | 1.31 50/60 59 420 0.999 0.998
Constants of Dispersion Formula Bq 55 60/70 60 400 0.999 0.998
Ag 2.27095299E+00 70/80 61 390 0.998 0.997
A -1.08648469E-02 Mechanical Properties 80/90 61 380 0.997 0.996
A, 1.05786491E-02 HK (10'Pa) | 581 90/100 61 370 0.996 0.995
Az 1.54454636E-04 Fa 81 100/110 64 360 0.993 0.987
A, 5.64088446E-06 E (GPa) 79.0 110/120 65 350 0.987 0.976
As -4.70999004E-07 G (GPa) 32.7 120/130 66 340 0.973 0.950
il 0.208 130/140 66 330 0.947 0.898
Density Solarization op (MPa) 92 140/150 68 320 0.891 0.794
p (g/em®) ‘ 2.39 AL (%) | -14 || B (10™/Pa) | 2.73 150/160 69 310 0.774 0.598
300 0.556 0.308
Range of Temperature Coefficients of Refractive Index 290 0.256 0.066
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 27 | 2.8 29 | 3.0 3.1 3.2 3.3 35 3.6 3.9 Coloration Code
40~-20 | 27 | 28 | 29|31 31 3.3 3.4 36 | 3.7 | 40 Ago(A70)/As ‘ 330/280
-20~0 27 129 | 31|32 | 33 3.3 34 3.7 | 37 | 41 Coloration of Internal
0~20 28 | 30 | 32| 33 | 33 3.3 3.5 3.7 | 38 | 42 Transmittance
20~40 29 | 31 | 32|34 | 35 35 3.6 3.7 | 39 | 42 ATgo/ATs ‘ 320/280
40 ~ 60 29 | 32 | 32| 34 | 35 3.6 3.6 38 | 40 | 43
60 ~ 80 29 | 33 | 34 | 35| 36 3.6 3.7 38 | 40 | 44 Constants of dn/dt
80~ 100 30|33 | 35| 36 | 36 3.7 3.7 39 | 40 | 46 Dy D, D,
100~120 | 3.0 | 33 | 35| 3.7 | 37 3.8 3.9 40 | 40 | 48 3.06E-06 | 1.56E-08 | -3.00E-11
120~140 | 31 | 34 | 35| 3.7 | 38 3.9 4.0 41 | 42 | 49 Eq E, Mk
140~160 | 3.1 | 34 |37 | 39 | 39 4.0 4.2 42 | 43 | 5.1 4.56E-07 | 3.40E-10 | 2.15E-01
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D-PK60 592670 Ny - 1.59201 Vg - 67.00 Ng—Nc - 0.008833
ne = 1.59412 Ve = 66.73 Ng—ne-= 0.008899
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.56449 Pac 0.3057 RC (S) 1 2400 0.915 0.837
Ny970 1970.09 1.56973 Ped 0.2389 RA (S) 1 2200 0.947 0.897
Nis530 1529.58 1.57540 Por 0.5400 Dw 1 2000 0.977 0.955
Ny129 1128.64 1.58027 Plac 0.2551 Da 4 1800 0.990 0.980
N1os4 1064.00 1.58112 P'ed 0.2371 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.58182 P'yr 0.4798 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.58444 CR 1200 0.999 0.998
Na- 768.19 1.58618 1060 0.999 0.998
Ny 706.52 1.58775 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.58931 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.58974 AP, 0.0019 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.59014 AP, ¢ 0.0077 °C a 850 0.999 0.998
Np 589.29 1.59193 APq, -0.0168 -50/-40 79 800 0.999 0.998
Ng 587.56 1.59201 AP -0.0099 -40/-30 81 750 0.999 0.998
Ne 546.07 1.59412 -30/-20 85 700 0.999 0.998
Ne 486.13 1.59814 Thermal Properties -20/-10 87 650 0.999 0.998
Ng- 479.99 1.59864 Tg (°C) 509 -10/0 89 600 0.999 0.998
Ng 435.84 1.60291 Ts (°C) 538 0/10 90 550 0.999 0.998
Ny, 404.66 1.60684 T (°C) | 481 10/20 91 500 0.999 0.998
n; 365.01 1.61349 T2 (°C) 502 20/30 93 480 0.999 0.998
OLsgigoec (107/K) | 87 30/40 93 460 0.999 0.998
Oz00300°c (107/K)| 113 40/50 95 440 0.998 0.995
A (W/(mK)) | 0.78 50/60 96 420 0.996 0.992
Constants of Dispersion Formula Bq 120 60/70 96 400 0.994 0.988
A 2.50030926E+00 70/80 98 390 0.992 0.984
A -1.01689443E-02 Mechanical Properties 80/90 100 380 0.990 0.980
A, 1.24607241E-02 HK (10'Pa) | 426 90/100 102 370 0.985 0.972
Az 1.85952458E-04 Fa 299 100/110 | 102 360 0.978 0.952
A, 2.05179854E-06 E (GPa) 80.4 110/120 | 103 350 0.967 0.930
As -1.49222817E-07 G (GPa) 31.0 120/130 | 104 340 0.945 0.889
i 0.297 130/140 | 106 330 0.908 0.821
Density Solarization op (MPa) 57 140/150 | 106 320 0.848 0.716
p (g/cm®) ‘ 3.27 AL (%) | -25 || B(10™/Pa) | 1.30 150/160 | 108 310 0.762 0.579
300 0.657 0.433
Range of Temperature Coefficients of Refractive Index 290 0.542 0.297
Temperature dn/dt relative (x<10°/°C) 280 0.422 0.182
(C) t s | C | C |HeNe| d e F F g
-60~-40 |-18|-17 |-15|-15| -15 | -14 | -1.3 -11 | -1.1 | -0.9 Coloration Code
-40~-20 |-19|-18 |-16|-16| -16 | -15 | -14 | -1.2 | -12 | -1.0 Ago(A70)/As ‘ 340/265
-20~0 -20|-19 |-18|-17| -1.7 | -16 | -14 | -13 | -13 | -11 Coloration of Internal
0~20 -21,-19 |-18|-18| -18 | -1.7 | -16 | -14 | -14 | -1.1 Transmittance
20~ 40 211-20 |-19|-19| -19 | -18 | -1.7 | -14 | -14 | -1.2 ATgo/ATs ‘ 328/264
40~ 60 -21,-20 |19 -19| -19  -18 | -16 | -14 | -14 | -1.2
60 ~ 80 -21|-20 |-19|-19 | -19 | -18 | -16 | -14 | -14 | -1.1 Constants of dn/dt
80~100 |-22|-20 |-20|-20| -20 |-19 | -1.7 | -15 | -15 | -1.2 Dy D, D,
100~120 |21 |-20 |-19|-19 | -19 | -18 | -18 | -14 | -14 | -1.1 || -7.71E-06 | 8.45E-09 | -1.72E-11
120~140 | -21|-20 |-19|-19 | -19 | -19 | -19 | -14 | -14 | -11 Eq E, Mk
140~160 |-21 |-20 |-19|-19 | -19 | -19 | -19 | -14 | -14 | -1.2 || 2.67E-07 | 1.07E-10 | 2.75E-01
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D-PK60A 592670 | M= 159201 vy = 67.00 ny — ne = 0.008836
n, = 1.59412 v, = 66.74 np— ne = 0.008902
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) 5mm 110mm
o305 2325.42 Pic 0.3066 RC (S) 2 2400 0.958 0.917
n,970 1970.09 P4 0.2383 RA (S) 2 2200 0.978 0.956
;530 1529.58 P, r 0.5394 Dy 1 2000 0.991 0.983
n)129 1128.64 1.58027 Py 0.2557 Dy 4 1800 0.996 0.991
0064 1064.00 1.58110 P4 0.2366 Rou (S) 1 1600 0.999 0.997
n, 1013.98 1.58179 P' 0.4792 RP (S) 2 1400 0.999 0.998
N 852.11 1.58441 CR 1 1200 0.999 0.998
Ny 768.19 1.58616 1060 0.999 0.998
n, 706.52 1.58775 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.58931 Partial Dispersions Coefficient 950 0.999 0.998
N¢ 643.85 1.58974 APp . 0.0017 o (x107/K) 900 0.999 0.998
Nyge-Ne 632.80 1.59014 AP, 0.0071 °C a 850 0.999 0.998
np 589.29 1.59194 AP, -0.0143 -50/-40 82 800 0.999 0.998
ny 587.56 1.59201 APc -0.0071 -40/-30 86 750 0.999 0.998
n, 546.07 1.59412 -30/-20 88 700 0.999 0.998
ng 486.13 1.59814 Thermal Properties -20/-10 89 650 0.999 0.998
Ng- 479.99 1.59864 Tg (°C) 511 -10/0 90 600 0.999 0.998
n, 435.84 1.60291 Ts (°C) 541 0/10 91 550 0.999 0.998
ny 404.66 1.60685 Ty (°C) | 483 10/20 93 500 0.999 0.998
n; 365.01 1.61347 Ty (°C) 505 20/30 94 480 0.999 0.997
Ososorc (107/K) | 92 30/40 96 460 0.998 0.996
Oyg000,c (107/K) | 117 40/50 97 440 0.997 0.995
A (W/(m'K)) | 0.85 50/60 98 420 0.997 0.994
Constants of Dispersion Formula 60/70 99 400 0.996 0.993
Ay 2.49773939E+00 70/80 100 390 0.995 0.990
A, -9.08291831E-03 Mechanical Properties 80/90 102 380 0.993 0.986
A, 1.43828132E-02 HK (10'Pa) | 466 90/100 103 370 0.989 0.979
A, -4.31987762E-04 F, 250 100/110 | 104 360 0.983 0.965
A, 9.07002654E-05 E (GPa) 88.2 110/120 | 105 350 0.968 0.938
As -4.79737948E-06 G (GPa) 34.5 120/130 | 107 340 0.944 0.891
U 0.278 130/140 | 109 330 0.902 0.814
Density Solarization o, (MPa) 140/150 112 320 0.838 0.703
p(g/em’) | 3.16] AX(%) |-1.9 || B(10"%/Pa) | 1.38 150/160 | 115 310 0.750 0.563
300 0.649 0.421
Range of Temperature Coefficients of Refractive Index 290 0.538 0.289
Temperature dn/dt relative (x10°/°C) 280 0.424 0.180
(C) t s C | C |HeNe| d e F F' g
-60~-40 |-23|-22 |-18|-18| -1.8 | -1.6 | -1.5 | -1.2 | -1.1 | -0.8 Coloration Code
-40~-20 |-23|-22 |-19|-19| -1.8 | -1.7 | -1.5 | -1.2 | -1.2 | -09 Ago(Ar0)/ s ‘ 340/270
-20~0 -231|-22 |-19|-19| -18 | -1.7 | -1.5 | -1.2 | -1.2 | -09 Coloration of Internal
0~20 -23|-21|-18|-18| -1.8 |-1.6 | -1.5 | -1.2 | -1.1 | -0.8 Transmittance
20~40 22 |-21 |-17|-17| -17 |-1.6 | -14 | -1.1 | -1.1 | -0.8 ATgo/ATs ‘ 328/267
40 ~ 60 -211(-20 |-17|-16| -16 |-15 | -1.3 | -1.0 | -1.0 | -0.7
60 ~ 80 -20/|-19 |-16|-15| -15 | -14 | -1.2 | -09 | -09 | -0.6 Constants of dn/dt
80~100 |-19|-18 |-1.5|-14| -14 |-13 | -1.1 | -0.8 | -0.8 | -0.5 D, D, D,
100~120 | -1.8 |-1.7 |-14|-13 | -13 | -1.2 | -1.0 | -0.7 | -0.7 | -0.4 || -8.44E-06 | 1.49E-08 | -2.04E-11
120~140 | -1.7 | -16 |-13|-13 | -1.2 | -1.1 | -1.0 | -0.7 | -0.6 | -0.3 E, E, Mk
140~160 |-16 | -15 |-1.2 | -12 | -1.2 | -10 | -09 | -0.6 | -0.6 | -0.3 7.08E-07 | -1.08E-10 | 6.42E-13
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D-PK62 619639 Ny - 1.61881 Vg - 63.85 Ng—Nc - 0.009691
n.= 1.62112 Ve = 63.55 Ng—ng-= 0.009773
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.59157 Pac 0.3044 RC (S) 1 2400 0.960 0.921
Ny970 1970.09 1.59638 Ped 0.2384 RA (S) 2 2200 0.977 0.954
Nis530 1529.58 1.60165 Por 0.5459 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.60637 Plac 0.2538 Da 4 1800 0.995 0.990
N1os4 1064.00 1.60722 P'ed 0.2364 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.60793 P'yr 0.4850 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.61065 CR 1200 0.999 0.998
Na- 768.19 1.61249 1060 0.999 0.998
n, 706.52 1.61418 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.61586 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61633 N 0.0022 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61676 AP, ¢ 0.0083 °C a 850 0.999 0.998
Np 589.29 1.61872 APq, -0.0312 -50/-40 90 800 0.999 0.998
Ng 587.56 1.61881 AP -0.0160 -40/-30 91 750 0.999 0.998
Ne 546.07 1.62112 -30/-20 92 700 0.999 0.998
Ng 486.13 1.62555 Thermal Properties -20/-10 92 650 0.999 0.998
Ng- 479.99 1.62610 Tg (°C) 519 -10/0 96 600 0.999 0.998
Ng 435.84 1.63084 Ts (°C) 562 0/10 97 550 0.999 0.998
Ny, 404.66 1.63522 T, (°C) | 488 10/20 98 500 0.999 0.998
n; 365.01 1.64265 T2 (°C) 510 20/30 99 480 0.999 0.998
OLsoisoc (107/K) | 98 30/40 102 460 0.999 0.998
Ozg0300°c (107/K)| 122 40/50 102 440 0.998 0.996
A (W/(m K)) | 0.63 50/60 102 420 0.997 0.994
Constants of Dispersion Formula Bq 95 60/70 105 400 0.996 0.992
Ag 2.58101085E+00 70/80 106 390 0.994 0.989
A -9.35112569E-03 Mechanical Properties 80/90 106 380 0.992 0.985
A, 1.43302338E-02 HK (10'Pa) | 456 90/100 107 370 0.989 0.978
Az 8.87867497E-05 Fa 218 100/110 | 110 360 0.982 0.964
A, 2.39962149E-05 E (GPa) 78.4 110/120 | 112 350 0.969 0.939
As -1.31422303E-06 G (GPa) 29.6 120/130 | 112 340 0.949 0.899
i 0.326 130/140 | 114 330 0.913 0.834
Density Solarization op (MPa) 45 140/150 | 117 320 0.862 0.743
p (g/em®) ‘ 3.51 AL (%) | -16 || B (10™/pPa) | 1.12 150/160 | 120 310 0.792 0.627
300 0.707 0.500
Range of Temperature Coefficients of Refractive Index 290 0.607 0.368
Temperature dn/dt relative (x<10°/°C) 280 0.480 0.230
(C) t s | C | C |HeNe| d e F F | g
60~-40 | -52|-51 |-49|-48 | -48 | -47 | -43 | 41 | -40 | -3.6 Coloration Code
-40~-20 | -50|-48 |-46 | -46 | 45 | 44 | 40 | -38 | -3.7 | -3.3 Ago(A70)/As ‘ 345/265
-20~0 48 | 47 |44 44| 44 | 43 | -38 | -36 | -35 | -31 Coloration of Internal
0~20 47 |-45 |44 44| 43 | 41 | -38 | -34 | -34 | -29 Transmittance
20~ 40 46 |44 | -43 | 43| 42 | 40 | -36 | -33 | -3.3 | -29 ATgo/ATs ‘ 326/269
40~ 60 45| -44 |42 42| 41 |40 | 35 | -31 | -31| -28
60 ~ 80 43 |-42 |41 41| 40 | -39 | -34 | -30 | -3.0 | -2.8 Constants of dn/dt
80~100 | 41|41 | -40)-40| -39 |-38 | -33 | -28 | -28 | -2.6 Dy D, D,
100~120 | 40| -40 | -39|-38| 37 | -36 | -30 | -27 | -26 | -2.4 || -1.33E-05 | 1.77E-08 | -2.79E-11
120~140 | -39 | -38 |-37|-36| 35 | -34 | -29 | -25 | -24 | -23 Eq E, ATk
140~160 |-3.8 | -36 |-35|-34 | -34 | -33 | -27 | -23 | -22 | -2.2 || 6.44E-07 | 1.51E-10 | 2.16E-01
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D-PK70 525703 Ny - 1.52500 Vg - 70.32 Ng—n¢ - 0.007470
Ne = 1.52679 ve = 70.11 Ng—nc-= 0.007510
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.49842 Pac 0.3092 RC (S) 1 2400 0.655 0.429
N1970 1970.09 1.50393 Ped 0.2396 RA (S) 1 2200 0.743 0.552
Nis530 1529.58 1.50979 Por 0.5301 Dw 1 2000 0.852 0.727
Ny129 1128.64 1.51461 Plac 0.2583 Da 1 1800 0.918 0.843
N1os4 1064.00 1.51542 P'ed 0.2383 Ron (S) 3 1600 0.973 0.947
N 1013.98 1.51607 P'yr 0.4727 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.51845 CR 1200 0.999 0.998
Na- 768.19 1.51999 1060 0.999 0.998
Ny 706.52 1.52136 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.52269 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.52306 N 0.0011 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.52341 AP, ¢ 0.0033 °C a 850 0.999 0.998
Np 589.29 1.52493 AP, 0.0053 -50/-40 68 800 0.999 0.998
Ng 587.56 1.52500 AP -0.0016 -40/-30 70 750 0.999 0.998
Ne 546.07 1.52679 -30/-20 71 700 0.999 0.998
Ne 486.13 1.53017 Thermal Properties -20/-10 73 650 0.999 0.998
Ng- 479.99 1.53058 Tg (°C) 534 -10/0 74 600 0.999 0.998
Ng 435.84 1.53413 Ts (°C) 578 0/10 75 550 0.999 0.998
Ny, 404.66 1.53738 T (°C) | 505 10/20 76 500 0.999 0.998
n; 365.01 1.54287 T2 (°C) 528 20/30 76 480 0.999 0.998
OLsorgoc (107/K) | 75 30/40 77 460 0.998 0.996
Oz00300°c (L07/K)| 96 40/50 78 440 0.997 0.993
A (W/(m K)) | 0.97 50/60 79 420 0.996 0.990
Constants of Dispersion Formula Bq 175 60/70 79 400 0.994 0.987
Ag 2.29965045E+00 70/80 80 390 0.992 0.984
Ay -1.03835061E-02 Mechanical Properties 80/90 81 380 0.990 0.981
A, 9.47420898E-03 HK (10'Pa) | 382 90/100 82 370 0.988 0.976
Az 3.16683036E-04 Fa 197 100/110 83 360 0.984 0.969
A, -2.62425226E-05 E (GPa) 74.3 110/120 85 350 0.980 0.960
As 1.36324904E-06 G (GPa) 30.1 120/130 86 340 0.969 0.940
il 0.233 130/140 87 330 0.949 0.900
Density Solarization op (MPa) 67 140/150 88 320 0.906 0.822
p (g/em®) ‘ 2.63 AL (%) | -20 || B(10™/Pa) | 2.13 150/160 90 310 0.833 0.693
300 0.713 0.508
Range of Temperature Coefficients of Refractive Index 290 0.542 0.294
Temperature dn/dt relative (x<10°/°C) 280 0.345 0.119
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 00|04 07|07 | 08 0.9 11 13 | 13 | 16 Coloration Code
-40~-20 | 01|05 |07 |07 08 1.0 1.3 15 | 15 | 17 Ago(A70)/As ‘ 330/275
-20~0 02 05 07|07 ] 09 1.1 1.3 16 | 1.7 | 19 Coloration of Internal
0~20 02 |06 | 08|08 09 1.1 14 1.7 | 18 | 21 Transmittance
20~40 0308 09|09 10 1.2 1.6 18 | 20 | 23 ATgo/ATs ‘ 318/274
40 ~ 60 04|08 | 10| 10 | 11 1.3 1.7 20 | 21 | 25
60 ~ 80 0509 |11 11 1.2 1.5 1.8 21 | 23 | 26 Constants of dn/dt
80~ 100 05109 | 12| 13| 13 1.6 1.9 23 | 24 | 2.8 Dy D, D,
100~120 | 06 | 1.0 | 1.3 | 14 | 15 1.9 2.1 24 | 26 | 29 || -3.43E-06 | 1.50E-08 | -2.67E-11
120~140 | 08 | 11 | 14 | 15 | 16 2.1 2.2 26 | 28 | 3.2 Eq E, Mk
140~160 | 09 | 12 |15 | 16 | 17 2.2 2.4 27 | 28 | 3.3 9.78E-07 | 1.29E-09 | 1.49E-08
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D-ZK2N 587596 Ny - 1.58700 Vy - 59.59 Ng—ng - 0.009850
n. = 1.58935 Ve = 59.35 Ng—nc-= 0.009930
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.55732 Pac 0.3056 RC (S) 1 2400 0.920 0.831
Ny970 1970.09 1.56289 Ped 0.2386 RA (S) 3 2200 0.962 0.909
Nis530 1529.58 1.56892 Por 0.5421 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.57412 Plac 0.2538 Da 3 1800 0.999 0.998
N1os4 1064.00 1.57504 P'ed 0.2367 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.57579 P'yr 0.4804 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.57863 CR 1 1200 0.999 0.998
Na- 768.19 1.58054 1060 0.999 0.998
Ny 706.52 1.58228 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.58399 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.58448 AP, -0.0015 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.58492 AP, ¢ -0.0025 °C a 850 0.999 0.998
Np 589.29 1.58691 APq, 0.0036 -50/-40 64 800 0.999 0.998
Ng 587.56 1.58700 AP 0.0007 -40/-30 67 750 0.999 0.998
Ne 546.07 1.58935 -30/-20 70 700 0.999 0.998
Ng 486.13 1.59384 Thermal Properties -20/-10 71 650 0.999 0.998
Ng- 479.99 1.59441 Tg (°C) 507 -10/0 72 600 0.999 0.998
Ng 435.84 1.59918 Ts (°C) 548 0/10 73 550 0.999 0.998
Ny, 404.66 1.60364 T (°C) | 448 10/20 74 500 0.999 0.998
n; 365.01 1.61145 Ti" (°C) 485 20/30 75 480 0.999 0.998
OLsorgoc (L07/K) | 72 30/40 76 460 0.999 0.998
Oz00/300°¢ (L07/K) | 92 40/50 76 440 0.999 0.998
A (W/(m K)) | 1.09 50/60 77 420 0.999 0.998
Constants of Dispersion Formula Bq 90 60/70 77 400 0.999 0.998
Ag 2.48098765E+00 70/80 78 390 0.999 0.998
A -1.07611097E-02 Mechanical Properties 80/90 79 380 0.999 0.998
A, 1.30595297E-02 HK (10Pa) | 570 90/100 79 370 0.994 0.990
Az 5.70453194E-04 Fa 107 100/110 80 360 0.988 0.979
A, -6.87445031E-05 E (GPa) 91.6 110/120 82 350 0.974 0.949
As 5.08145529E-06 G (GPa) 36.9 120/130 83 340 0.955 0.913
il 0.242 130/140 84 330 0.919 0.851
Density Solarization op (MPa) 82 140/150 85 320 0.859 0.734
p (g/em®) ‘ 2.98 AL (%) | -65 || B (10™/Pa) | 2.11 150/160 86 310 0.753 0.567
300 0.597 0.358
Range of Temperature Coefficients of Refractive Index 290 0.411 0.173
Temperature dn/dt relative (x<10°/°C) 280 0.231 0.059
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 37 | 40 | 40 | 40 4.1 4.2 4.3 46 | 47 | 51 Coloration Code
40~-20 | 3.7 | 40 | 41 | 41 | 41 4.3 4.4 47 | 47 | 51 Ago(A70)/As ‘ 335/280
-20~0 37 | 41 | 41 | 41 4.1 4.3 4.4 47 | 47 | 5.1 Coloration of Internal
0~20 37 | 41 | 41| 42 | 41 4.3 4.4 47 | 47 | 51 Transmittance
20~40 37 | 41 | 42 | 42 | 42 4.4 4.5 47 | 47 | 5.1 ATgo/ATs ‘ 323/275
40 ~ 60 37 | 41 | 42 | 42 | 42 4.4 4.6 47 | 47 | 51
60 ~ 80 37 | 41 | 42 | 42 | 42 4.4 4.7 48 | 48 | 5.2 Constants of dn/dt
80~ 100 37 | 41 | 42 | 43 | 4.2 4.5 4.8 48 | 49 | 5.2 Dy D, D,
100~120 | 3.7 | 40 | 42 | 43 | 4.2 4.5 4.8 49 | 49 | 5.2 4.43E-06 | 1.18E-08 | -2.81E-11
120~140 | 3.8 | 40 | 42 | 43 | 4.2 4.5 4.8 49 | 49 | 53 Eq E, Mk
140~160 | 3.8 | 41 |43 | 43 | 4.2 4.5 4.8 49 | 50 | 54 4,55E-07 | 3.17E-10 | 1.75E-01
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D-ZK3L 589613 Ny - 1.58913 Vg - 61.25 Ng—Nc - 0.009619
n. = 1.59142 Ve = 61.03 Ng—ne-= 0.009690
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny35 2325.42 1.55682 Pac 0.3067 RC (S) 1 2400 0.805 0.648
Ny970 1970.09 1.56338 Ped 0.2381 RA (S) 3 2200 0.913 0.834
Nis530 1529.58 1.57035 Por 0.5354 Dw 2 2000 0.988 0.976
Ny129 1128.64 1.57613 Plac 0.2559 Da 3 1800 0.999 0.998
N1os4 1064.00 1.57711 P'ed 0.2363 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.57790 P'yr 0.4757 RP (S) 2 1400 0.999 0.998
N, 852.11 1.58083 CR 4c 1200 0.999 0.998
Na- 768.19 1.58275 1060 0.999 0.998
N 706.52 1.58448 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.58618 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.58665 AP, -0.0010 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.58709 AP, ¢ -0.0065 °C a 850 0.999 0.998
Np 589.29 1.58904 APq, 0.0239 -50/-40 58 800 0.999 0.998
Ng 587.56 1.58913 AP 0.0088 -40/-30 59 750 0.999 0.998
Ne 546.07 1.59142 -30/-20 59 700 0.999 0.998
Ng 486.13 1.59580 Thermal Properties -20/-10 62 650 0.999 0.998
Ng- 479.99 1.59634 Tg (°C) 508 -10/0 63 600 0.999 0.998
Ng 435.84 1.60095 Ts (°C) 544 0/10 65 550 0.999 0.998
Ny, 404.66 1.60520 T (°C) | 444 10/20 67 500 0.999 0.998
n; 365.01 1.61247 T2 (°C) 465 20/30 67 480 0.999 0.998
OLsgigoec (107/K) | 66 30/40 70 460 0.999 0.998
Oz00300°c (107/K)| 89 40/50 70 440 0.999 0.998
A (WI(mK)) | 1.31 50/60 72 420 0.999 0.998
Constants of Dispersion Formula Bq 100 60/70 73 400 0.999 0.998
A 2.49074484E+00 70/80 75 390 0.995 0.989
A -1.28107504E-02 Mechanical Properties 80/90 75 380 0.993 0.984
A, 1.19021712E-02 HK (10'Pa) | 628 90/100 76 370 0.989 0.977
Az 7.38866979E-04 Fa 85 100/110 77 360 0.980 0.962
A, -8.24332058E-05 E (GPa) 98.3 110/120 79 350 0.965 0.933
As 4.70546661E-06 G (GPa) 39.3 120/130 80 340 0.937 0.880
i 0.250 130/140 83 330 0.892 0.794
Density Solarization op (MPa) 70 140/150 83 320 0.815 0.664
p (g/cm®) ‘ 2.79 AL (%) | -25 || B(10™/pPa) | 2.12 150/160 84 310 0.705 0.498
300 0.566 0.322
Range of Temperature Coefficients of Refractive Index 290 0.417 0.176
Temperature dn/dt relative (x<10°/°C) 280 0.281 0.082
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 37 | 38 | 40| 40 | 41 4.1 4.3 48 | 48 | 5.0 Coloration Code
-40 ~ -20 37 | 38 | 40| 40 | 41 4.2 4.4 48 | 48 | 5.0 Ago(A70)/As ‘ 340/275
-20~0 37 |38 | 40| 41 | 41 4.2 4.4 48 | 48 | 5.0 Coloration of Internal
0~20 37 | 38 | 40| 41 | 42 4.2 4.4 48 | 48 | 5.0 Transmittance
20~ 40 37 | 38 | 41| 41 | 42 4.2 4.4 48 | 49 | 5.0 ATgo/ATs ‘ 331/275
40~ 60 37 | 38 | 42| 42 | 43 4.3 4.4 48 | 49 | 5.0
60~ 80 37 | 38 | 42 | 43 | 43 4.3 4.4 48 | 50 | 5.0 Constants of dn/dt
80~ 100 38 |38 | 42| 43 | 43 4.3 4.4 48 | 50 | 5.1 Dy D, D,
100~120 | 3.8 | 38 | 42 | 43 | 43 4.4 4.5 48 | 50 | 51 4.03E-06 | 1.27E-08 | -2.83E-11
120~140 | 3.8 | 3.9 | 43 | 43 | 43 4.4 4.5 48 | 50 | 5.1 Eq = ATk
140~160 | 3.8 | 3.9 | 43 | 43 | 44 4.4 4.5 48 | 50 | 51 6.09E-07 | -8.90E-12 | 3.02E-08
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D-ZK3L-M90 588610 Ny - 1.58831 Vy - 61.02 Ng—Nc - 0.009640
n. = 1.59061 Ve = 60.81 Ng—ng-= 0.009710
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 Pac 0.3071 RC (S) 2 2400 0.884 0.781
Ny970 1970.09 Ped 0.2386 RA (S) 2 2200 0.955 0.911
Nis530 1529.58 Por 0.5384 Dw 2 2000 0.987 0.974
Ny129 1128.64 1.57541 Plac 0.2564 Da 3 1800 0.993 0.986
N1os4 1064.00 1.57635 P'ed 0.2369 Ron (S) 2 1600 0.997 0.995
N 1013.98 1.57712 P'yr 0.4768 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.58001 CR 1200 0.999 0.998
Na- 768.19 1.58193 1060 0.999 0.998
n, 706.52 1.58365 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.58535 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.58582 N -0.0022 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.58627 AP, ¢ -0.0039 °C a 850 0.999 0.998
Np 589.29 1.58823 APq, 0.0179 -50/-40 60 800 0.999 0.998
Ng 587.56 1.58831 AP 0.0071 -40/-30 65 750 0.999 0.998
Ne 546.07 1.59061 -30/-20 67 700 0.999 0.998
Ng 486.13 1.59499 Thermal Properties -20/-10 68 650 0.999 0.998
Ng- 479.99 1.59555 Tg (°C) 514 -10/0 72 600 0.999 0.998
Ng 435.84 1.60018 Ts (°C) 546 0/10 73 550 0.999 0.998
Ny, 404.66 1.60446 T (°C) | 474 10/20 73 500 0.999 0.998
n; 365.01 1.61171 T2 (°C) 502 20/30 75 480 0.999 0.998
OLsorgoc (107/K) | 73 30/40 77 460 0.999 0.998
Oz00300°c (L07/K)| 96 40/50 79 440 0.999 0.998
A (W/(mK)) | 1.19 50/60 79 420 0.999 0.998
Constants of Dispersion Formula Bq 100 60/70 81 400 0.998 0.996
Ag 2.48520640E+00 70/80 82 390 0.997 0.994
A -1.11940698E-02 Mechanical Properties 80/90 84 380 0.995 0.991
A, 1.38766236E-02 HK (10'Pa) | 606 90/100 84 370 0.994 0.988
Az 1.12540137E-04 Fa 103 100/110 86 360 0.986 0.973
A, 1.15205458E-05 E (GPa) 99.1 110/120 86 350 0.975 0.951
As -4.63440822E-07 G (GPa) 38.8 120/130 89 340 0.953 0.908
i 0.278 130/140 89 330 0.914 0.836
Density Solarization op (MPa) 141 140/150 91 320 0.847 0.717
p (g/em®) ‘ 2.80 AL (%) | -22 || B(10™/Pa) | 2.14 150/160 94 310 0.738 0.545
300 0.597 0.356
Range of Temperature Coefficients of Refractive Index 290 0.438 0.192
Temperature dn/dt relative (x<10°/°C) 280 0.293 0.086
(C) t s | C | C |HeNe| d e F F | g
-60 ~ -40 18 | 22 | 22| 23 24 2.6 2.7 29 | 29 | 31 Coloration Code
-40 ~ -20 18 | 22 | 22| 23 | 25 2.7 2.7 30 | 31 | 32 Ago(A70)/As ‘ 340/275
-20~0 19 | 23 | 24 | 25 | 26 2.9 3.0 31 | 32 | 33 Coloration of Internal
0~20 20 | 24 | 25| 26 | 27 2.9 3.1 32 | 32 | 35 Transmittance
20~ 40 21 125 | 27|28 | 29 3.0 3.2 33 | 34 | 37 ATgo/ATs ‘ 327/275
40~ 60 23 | 27 | 28 | 28 | 3.0 3.2 3.4 35 | 36 | 39
60 ~ 80 23128 |30 30| 31 34 3.5 3.7 | 38 | 4.2 Constants of dn/dt
80~ 100 23 | 28 | 32| 32| 33 3.6 3.7 39 | 40 | 43 Dy D, D,
100~120 | 24 | 3.0 | 33 | 33 | 34 3.7 3.9 40 | 41 | 45 8.95E-07 | 1.58E-08 | -2.51E-11
120~140 | 25 | 32 | 34 | 35 | 36 3.8 4.0 41 | 42 | 46 Eq E, ATk
140~160 | 26 | 3.3 |35 | 36 | 38 3.9 4.1 43 | 44 | 48 6.76E-07 | 8.92E-10 | 8.04E-09
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D-ZK50 609579 Ny - 1.60886 Vy - 57.90 Ng—n¢ - 0.010516
n.= 1.61136 ve = 57.70 Ng—ng-= 0.010595
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.57477 Pac 0.3052 RC (S) 1 2400 0.780 0.608
Ny970 1970.09 1.58152 Ped 0.2377 RA (S) 3 2200 0.903 0.815
Nis530 1529.58 1.58874 Por 0.5401 Dw 2 2000 0.987 0.974
Ny129 1128.64 1.59482 Plac 0.2548 Da 3 1800 0.995 0.990
N1os4 1064.00 1.59586 P'ed 0.2360 Ron (S) 2 1600 0.999 0.998
N 1013.98 1.59671 P'yr 0.4795 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.59986 CR 1200 0.999 0.998
Na- 768.19 1.60194 1060 0.999 0.998
Ny 706.52 1.60380 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.60565 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.60616 AP, -0.0018 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.60664 AP, ¢ -0.0073 °C a 850 0.999 0.998
Np 589.29 1.60876 APq, 0.0294 -50/-40 58 800 0.999 0.998
Ng 587.56 1.60886 AP 0.0112 -40/-30 61 750 0.999 0.998
Ne 546.07 1.61136 -30/-20 64 700 0.999 0.998
Ng 486.13 1.61616 Thermal Properties -20/-10 65 650 0.999 0.998
Ng- 479.99 1.61676 Tg (°C) 505 -10/0 67 600 0.999 0.998
Ng 435.84 1.62184 Ts (°C) 541 0/10 69 550 0.999 0.998
Ny, 404.66 1.62655 T (°C) | 458 10/20 70 500 0.999 0.998
n; 365.01 1.63460 Ti" (°C) 476 20/30 72 480 0.999 0.998
OLsgigoec (107/K) | 70 30/40 74 460 0.999 0.998
Oy00300°c (L07/K) | 87 40/50 75 440 0.999 0.998
A (W/(mK)) | 1.18 50/60 76 420 0.998 0.996
Constants of Dispersion Formula Bq 100 60/70 77 400 0.997 0.994
A 2.54913552E+00 70/80 77 390 0.996 0.992
A -1.32831855E-02 Mechanical Properties 80/90 78 380 0.994 0.988
A, 1.39362205E-02 HK (10'Pa) | 669 90/100 79 370 0.989 0.978
Az 4.99307363E-04 Fa 106 100/110 81 360 0.974 0.952
A, -3.36145332E-05 E (GPa) 103.1 110/120 82 350 0.955 0.915
As 1.90094032E-06 G (GPa) 40.6 120/130 84 340 0.919 0.848
i 0.269 130/140 85 330 0.855 0.733
Density Solarization op (MPa) 90 140/150 87 320 0.740 0.548
p (g/cm®) ‘ 2.83 AN (%) ‘ 0.0 B (10™/Pa) | 2.34 150/160 88 310 0.535 0.287
300 0.230 0.054
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 09 | 11 | 12| 1.2 1.3 1.6 1.7 19 | 19 | 21 Coloration Code
-40 ~ -20 12 |14 |15 15| 16 1.9 2.1 22 | 22 | 24 Ago(A70)/As ‘ 350/305
-20~0 20| 21 | 22| 22| 23 2.4 2.6 27 | 27 | 34 Coloration of Internal
0~20 21 | 24 | 24 | 24 | 24 2.5 2.7 29 | 3.0 | 36 Transmittance
20~ 40 21124 | 25|25 | 25 2.7 2.9 32 | 32 | 38 ATgo/ATs ‘ 337/300
40~ 60 23 | 26 | 26 | 26 | 26 2.8 3.0 34 | 35 | 40
60 ~ 80 23 | 27 | 27| 27 2.8 2.9 3.1 35 | 35 | 40 Constants of dn/dt
80~ 100 24 | 28 | 29| 29 | 3.0 3.1 3.2 3.7 | 3.7 | 42 Dy D, D,
100~120 | 24 | 29 | 30| 31 | 31 3.2 3.3 38 | 3.8 | 43 7.83E-07 | 2.24E-08 | -6.10E-11
120~140 | 25 | 3.0 | 31 | 3.2 | 32 3.3 34 39 | 39 | 44 Eq E, Mk
140~160 | 26 | 3.1 |32 | 33 | 33 34 35 39 | 40 | 45 3.51E-07 | 3.25E-10 | 2.79E-01
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D-LaKe 694532 Ny - 1.69350 Vg - 53.20 NgE—Nc - 0.013036
n. = 1.69661 Ve = 52.97 Ng—ng-= 0.013152
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.65586 Pac 0.3030 RC (S) 1 2400 0.834 0.696
Ny970 1970.09 1.66278 Ped 0.2386 RA (S) 3 2200 0.962 0.926
Nis530 1529.58 1.67028 Por 0.5485 Dw 1 2000 0.990 0.980
Ny129 1128.64 1.67683 Plac 0.2532 Da 3 1800 0.997 0.994
N1os4 1064.00 1.67799 P'ed 0.2365 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.67895 P'yr 0.4866 RP (S) 2 1400 0.999 0.998
ng 852.11 1.68259 CR 1 1200 0.999 0.998
Na- 768.19 1.68506 1060 0.999 0.998
Ny 706.52 1.68731 Deviation of Relative Expansion 1000 0.999 0.998
Ne 656.27 1.68955 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.69017 AP, -0.0029 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.69076 AP, ¢ -0.0068 °C a 850 0.999 0.998
Np 589.29 1.69338 APq, 0.0152 -50/-40 60 800 0.999 0.998
Ng 587.56 1.69350 AP 0.0058 -40/-30 61 750 0.999 0.998
Ne 546.07 1.69661 -30/-20 63 700 0.999 0.998
Ng 486.13 1.70258 Thermal Properties -20/-10 65 650 0.999 0.998
Ng- 479.99 1.70333 Tg (°C) 532 -10/0 66 600 0.999 0.998
Ng 435.84 1.70973 Ts (°C) 570 0/10 67 550 0.999 0.998
Ny, 404.66 1.71570 T (°C) | 481 10/20 67 500 0.999 0.998
n; 365.01 1.72593 T2 (°C) 516 20/30 68 480 0.999 0.998
OLspigoec (107/K) | 68 30/40 69 460 0.999 0.998
Oz00300°c (107/K)| 89 40/50 70 440 0.998 0.996
A (W/(mK)) | 1.08 50/60 70 420 0.997 0.994
Constants of Dispersion Formula Bq 130 60/70 71 400 0.996 0.992
A 2.81505089E+00 70/80 72 390 0.995 0.990
A -1.41604226E-02 Mechanical Properties 80/90 73 380 0.993 0.985
A, 1.82673200E-02 HK (10'Pa) | 642 90/100 74 370 0.990 0.973
Az 6.74961616E-04 Fa 107 100/110 76 360 0.976 0.943
A, -4.03278304E-05 E (GPa) 113.9 110/120 77 350 0.958 0.907
As 2.39186650E-06 G (GPa) 44.7 120/130 79 340 0.927 0.847
i 0.273 130/140 80 330 0.879 0.758
Density Solarization op (MPa) 75 140/150 82 320 0.810 0.640
p (g/cm®) ‘ 3.50 AL (%) | -05 || B(10™/Pa) | 1.98 150/160 83 310 0.707 0.482
300 0.557 0.296
Range of Temperature Coefficients of Refractive Index 290 0.298 0.082
Temperature dn/dt relative (x<10°/°C) 280 0.058 0.013
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 39 | 44 | 44 | 45 | 46 4.7 4.9 52 | 53 | 58 Coloration Code
40~-20 | 40 | 45 | 45 | 46 | 46 4.7 5.0 53 | 54 | 58 Ago(A70)/As ‘ 355/290
-20~0 40 | 45 | 46 | 46 | 47 4.7 5.0 54 | 55 | 5.9 Coloration of Internal
0~20 40 | 46 | 45 | 46 | 47 4.7 5.1 54 | 55 | 5.9 Transmittance
20~ 40 39 | 45 | 45 | 46 | 47 4.7 51 55 | 56 | 6.0 ATgo/ATs ‘ 336/288
40~ 60 41 | 45 | 46 | 47 | 47 4.8 5.1 56 | 56 | 6.0
60 ~ 80 41 | 46 | 47 | 47 4.7 4.9 5.2 5.7 | 58 | 6.2 Constants of dn/dt
80~100 | 41 | 46 | 47 | 48 | 438 4.9 5.3 59 | 59 | 64 Dy D, D,
100~120 | 41 | 47 | 47 | 48 | 48 4.9 54 59 | 6.0 | 6.6 4.28E-06 | 1.09E-08 | -2.48E-11
120~140 | 41 | 47 | 48 | 48 | 4.8 5.0 54 6.0 | 6.0 | 6.7 Eq E; ATk
140~160 | 42 | 47 |48 | 48 | 48 5.0 55 6.1 | 6.1 | 6.8 4.38E-07 | 5.64E-10 | 2.59E-01
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D-ZF10 689311 Ny - 1.68893 Vy - 31.08 Ng—n¢ - 0.022169
n. = 1.69417 ve = 30.85 Ng—ng-= 0.022498
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.64356 Pac 0.2905 RC (S) 1 2400 0.927 0.841
Ny970 1970.09 1.64994 Ped 0.2364 RA (S) 1 2200 0.972 0.927
Nis530 1529.58 1.65720 Por 0.5950 Dw 1 2000 0.992 0.977
N1129 1128.64 1.66435 Plac 0.2414 Da 1 1800 0.999 0.991
N1os4 1064.00 1.66578 P'ed 0.2329 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.66698 P'yr 0.5267 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.67192 CR 1200 0.999 0.998
Na- 768.19 1.67552 1060 0.999 0.998
Ny 706.52 1.67896 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.68249 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.68350 AP, 0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.68445 AP, ¢ 0.0030 °C a 850 0.999 0.998
Np 589.29 1.68875 APq, 0.0089 -50/-40 64 800 0.999 0.998
Ng 587.56 1.68893 AP 0.0018 -40/-30 71 750 0.999 0.998
Ne 546.07 1.69417 -30/-20 74 700 0.999 0.998
Ne 486.13 1.70466 Thermal Properties -20/-10 78 650 0.999 0.998
Ng- 479.99 1.70600 Tg (°C) 490 -10/0 81 600 0.999 0.998
Ng 435.84 1.71785 Ts (°C) 527 0/10 84 550 0.999 0.998
Ny, 404.66 1.72959 T (°C) | 432 10/20 86 500 0.999 0.995
n; 365.01 1.75178 Ti" (°C) 473 20/30 89 480 0.997 0.990
OLsorgoc (107/K) | 93 30/40 92 460 0.994 0.982
Oz00300°c (107/K)| 121 40/50 94 440 0.989 0.976
A (W/(mK)) | 1.20 50/60 96 420 0.982 0.962
Constants of Dispersion Formula Bq 200 60/70 97 400 0.961 0.926
Ag 2.76366083E+00 70/80 98 390 0.944 0.889
A -1.24616807E-02 Mechanical Properties 80/90 99 380 0.900 0.806
A, 2.66401782E-02 HK (10’Pa) | 539 90/100 101 370 0.771 0.589
Az 2.38393825E-03 Fa 146 100/110 | 104 360 0.419 0.180
A, -2.27557760E-04 E (GPa) 90.4 110/120 | 106 350
As 2.16448822E-05 G (GPa) 35.4 120/130 | 109 340
i 0.276 130/140 | 112 330
Density Solarization op (MPa) 74 140/150 | 115 320
p (g/em®) ‘ 2.86 AL (%) | -13 || B (10™/Pa) | 2.95 150/160 | 117 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 -06|-03 | 00| 0.0 0.1 0.4 0.8 1.0 1.1 1.8 Coloration Code
-40~-20 | -06|-02 |01 02 03 0.6 1.2 13 | 14 | 23 Ago(A70)/As ‘ 400/360
-20~0 -04|-01 03|04 04 0.8 15 18 | 18 | 27 Coloration of Internal
0~20 03|01 05|06 | 06 0.9 1.6 22 | 22 | 31 Transmittance
20~ 40 04,01 |06 07| 08 1.0 1.6 24 | 24 | 3.7 ATgo/ATs ‘ 380/358
40~ 60 -05| 03 |06 |07 | 08 1.1 15 26 | 27 | 39
60 ~ 80 -06| 03 | 06 06 | 07 1.0 15 28 | 28 | 41 Constants of dn/dt
80~100 |-06| 03 | 06 | 06 | 0.8 1.1 1.6 28 | 29 | 42 Dy D, D,
100~120 | -0.6 | 0.3 | 06 | 0.6 | 0.8 1.2 1.7 30 | 31 | 44 || -4.48E-06 | 1.06E-08 | -3.94E-11
120~140 | -05| 03 | 07 | 0.7 | 09 1.4 1.9 32 | 32 | 47 Eq E, Mk
140~160 |-03 | 03 |09 | 09 | 1.0 1.7 2.2 35 | 36 | 50 9.15E-07 | 1.82E-09 | 2.55E-01
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D-ZF10A 689311 Ny - 1.68893 Vy - 31.08 Ng—n¢ - 0.022169
n. = 1.69417 ve = 30.85 Ng—ng-= 0.022498
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 Pac 0.2905 RC (S) 1 2400 0.968 0.937
Ny970 1970.09 Ped 0.2364 RA (S) 1 2200 0.976 0.952
Nis530 1529.58 Por 0.5995 Dw 1 2000 0.987 0.974
Ny129 1128.64 1.66447 Plac 0.2414 Da 1 1800 0.992 0.984
N1os4 1064.00 1.66585 P'ed 0.2329 Ron (S) 1 1600 0.998 0.995
N 1013.98 1.66704 P'yr 0.5312 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.67193 CR 1 1200 0.999 0.998
Na- 768.19 1.67553 1060 0.999 0.998
Ny 706.52 1.67895 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.68249 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.68350 AP, 0.0001 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.68444 AP, ¢ 0.0075 °C a 850 0.999 0.998
Np 589.29 1.68874 APq, 0.0062 -50/-40 88 800 0.999 0.998
Ng 587.56 1.68893 AP 0.0013 -40/-30 90 750 0.999 0.998
Ne 546.07 1.69417 -30/-20 94 700 0.998 0.997
Ng 486.13 1.70466 Thermal Properties -20/-10 93 650 0.998 0.997
Ng- 479.99 1.70600 Tg (°C) 510 -10/0 96 600 0.998 0.997
Ng 435.84 1.71795 Ts (°C) 547 0/10 98 550 0.998 0.996
Ny, 404.66 1.72975 T (°C) | 462 10/20 96 500 0.996 0.992
n; 365.01 1.75193 Ti" (°C) 490 20/30 101 480 0.995 0.990
OLsgigoec (107/K) | 98 30/40 96 460 0.993 0.986
Oz00300°c (107/K)| 129 40/50 101 440 0.990 0.980
A (WI(mK)) | 1.14 50/60 104 420 0.984 0.968
Constants of Dispersion Formula Bq 195 60/70 109 400 0.964 0.929
A 2.76027780E+00 70/80 111 390 0.939 0.881
A -1.06941385E-02 Mechanical Properties 80/90 110 380 0.880 0.774
A, 2.92240616E-02 HK (10'Pa) | 528 90/100 108 370 0.724 0.524
A 1.44064372E-03 Fa 149 100/110 | 113 360 0.387 0.150
A, -7.09323241E-05 E (GPa) 88.3 110/120 | 119 350
As 1.25693927E-05 G (GPa) 35.0 120/130 | 125 340
i 0.260 130/140 | 128 330
Density Solarization op (MPa) 101 140/150 | 128 320
p (g/cm®) ‘ 2.90 AL (%) | -05 || B(10™/Pa) | 2.92 150/160 | 123 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 -07|-05|-04)|-03]| -01 0.0 0.5 0.9 1.1 2.0 Coloration Code
40~-20 | -06|-04 |-03|-01/| 00 0.3 0.7 11 | 12 | 21 Ago(A70)/As ‘ 400/360
-20~0 -06 | -03 |-02] 00| 01 0.4 0.7 12 | 13 | 23 Coloration of Internal
0~20 -05|-03 |-01) 01| 03 0.6 0.9 13 | 15 | 25 Transmittance
20~ 40 -04|-02 |-01] 02| 03 0.7 1.1 14 | 15 | 26 ATgo/ATs ‘ 382/355
40~ 60 03100 |02 03| 05 0.8 1.2 16 | 1.7 | 29
60~ 80 03,01 04 05| 08 1.2 15 1.7 | 19 | 32 Constants of dn/dt
80~100 |-03|02 | 05| 06 | 09 15 1.8 19 | 20 | 34 Dy D, D,
100~120 | -0.1 | 03 | 0.6 | 0.8 1.0 1.7 2.0 21 | 22 | 3.8 || -4.60E-06 | 1.48E-08 | -1.77E-11
120~140 | 00 | 05 | 08 | 1.0 | 1.3 1.9 2.1 23 | 25 | 4.2 Eq E, Mk
140~160 | 0.1 | 06 | 1.0 | 1.2 15 2.0 2.3 26 | 28 | 44 7.06E-07 | 6.24E-10 | 2.74E-01
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D-LaF050 768492 Ny - 1.76802 Vg - 49.24 Ng—n¢ - 0.015597
ne=1.77173 Ve = 49.00 Ng—ng-= 0.015749
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.72707 Pac 0.3020 RC (S) 1 2400 0.820 0.672
Ny970 1970.09 1.73403 Ped 0.2379 RA (S) 3 2200 0.952 0.906
Nis530 1529.58 1.74170 Por 0.5527 Dw 1 2000 0.978 0.956
Ny129 1128.64 1.74866 Plac 0.2514 Da 3 1800 0.989 0.978
N1os4 1064.00 1.74994 P'ed 0.2356 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.75101 P'yr 0.4908 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.75515 CR 1200 0.999 0.998
Na- 768.19 1.75802 1060 0.999 0.998
Ny 706.52 1.76066 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.76331 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.76406 AP, -0.0027 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.76475 AP, ¢ -0.0091 °C a 850 0.999 0.998
Np 589.29 1.76787 APq, 0.0099 -50/-40 58 800 0.999 0.998
Ng 587.56 1.76802 AP 0.0046 -40/-30 59 750 0.999 0.998
Ne 546.07 1.77173 -30/-20 60 700 0.999 0.998
= 486.13 1.77891 Thermal Properties -20/-10 61 650 0.999 0.998
Ng- 479.99 1.77980 Tg (°C) 615 -10/0 62 600 0.999 0.998
Ng 435.84 1.78753 Ts (°C) 640 0/10 62 550 0.999 0.998
Ny, 404.66 1.79475 T (°C) | 512 10/20 62 500 0.999 0.998
n; 365.01 1.80718 T2 (°C) 549 20/30 63 480 0.998 0.996
OLsgigoec (107/K) | 62 30/40 63 460 0.997 0.994
Oz00300°c (L07/K) | 75 40/50 63 440 0.996 0.992
A (W/(mK)) | 0.79 50/60 64 420 0.994 0.989
Constants of Dispersion Formula Bq 147 60/70 64 400 0.992 0.984
A 3.05764396E+00 70/80 65 390 0.989 0.978
A -1.46517743E-02 Mechanical Properties 80/90 66 380 0.984 0.968
A, 2.34463123E-02 HK (10'Pa) | 578 90/100 66 370 0.975 0.951
A 7.01742420E-04 Fa 72 100/110 67 360 0.960 0.922
A, -2.73402326E-05 E (GPa) 112.7 110/120 68 350 0.938 0.879
As 1.97166425E-06 G (GPa) 43.1 120/130 69 340 0.904 0.818
i 0.306 130/140 71 330 0.858 0.736
Density Solarization op (MPa) 92 140/150 72 320 0.796 0.634
p (g/cm®) ‘ 4.56 AL (%) | -28 || B(10™/pPa) | 1.81 150/160 73 310 0.629 0.396
300 0.632 0.400
Range of Temperature Coefficients of Refractive Index 290 0.552 0.305
Temperature dn/dt relative (x<10°/°C) 280 0.381 0.145
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 29 | 32 | 33| 34| 35 3.7 4.0 43 | 43 | 45 Coloration Code
40~-20 | 30|32 | 33| 34| 35 3.8 4.1 44 | 44 | A8 Ago(A70)/As ‘ 360/280
-20~0 30| 32 | 34| 35| 36 3.9 4.3 45 | 46 | 48 Coloration of Internal
0~20 30|33 | 35| 36 | 37 4.1 4.4 46 | 47 | 4.9 Transmittance
20~ 40 30|33 | 35|37 | 38 4.2 4.5 47 | 48 | 5.1 ATgo/ATs ‘ 340/277
40~ 60 31|34 | 36| 38| 40 4.3 4.7 49 | 50 | 53
60~ 80 32 |36 | 37|38 | 40 4.4 4.8 52 | 52 | 56 Constants of dn/dt
80~ 100 32 |37 | 38| 39| 41 4.6 4.9 54 | 54 | 58 Dy D, D,
100~120 | 3.2 | 3.8 | 3.9 | 40 | 42 4.7 5.1 56 | 56 | 6.0 1.61E-06 | 1.06E-08 |-2.28E-11
120~140 | 3.2 | 3.9 | 40 | 40 | 43 4.8 5.3 57 | 57 | 6.2 Eq E, ATk
140~160 | 3.2 | 40 |41 | 41 | 45 4.9 54 58 | 5.8 | 64 7.75E-07 | 1.44E-09 | 3.04E-08
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D-LaF50 773495 Ny - 1.77250 Vg - 49.50 NgE—Nc - 0.015605
n.= 1.77622 Ve = 49.26 Ng—ng-= 0.015757
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.73130 Pac 0.3018 RC (S) 1 2400 0.820 0.674
Ny970 1970.09 1.73834 Ped 0.2384 RA (S) 3 2200 0.955 0.914
Nis530 1529.58 1.74608 Por 0.5537 Dw 1 2000 0.989 0.978
Ny129 1128.64 1.75309 Plac 0.2513 Da 3 1800 0.997 0.994
N1os4 1064.00 1.75438 P'ed 0.2361 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.75545 P'yr 0.4912 RP (S) 2 1400 0.999 0.998
ng 852.11 1.75961 CR 1200 0.999 0.998
Na- 768.19 1.76248 1060 0.999 0.998
Ny 706.52 1.76513 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.76779 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.76854 AP, -0.0028 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.76923 AP, ¢ -0.0077 °C a 850 0.999 0.998
Np 589.29 1.77236 APq, 0.0108 -50/-40 58 800 0.999 0.998
Ng 587.56 1.77250 AP 0.0050 -40/-30 60 750 0.999 0.998
Ne 546.07 1.77622 -30/-20 61 700 0.999 0.998
Ne 486.13 1.78340 Thermal Properties -20/-10 62 650 0.999 0.998
Ng- 479.99 1.78430 Tg (°C) 633 -10/0 63 600 0.999 0.998
Ng 435.84 1.79204 Ts (°C) 659 0/10 63 550 0.999 0.998
Ny, 404.66 1.79927 T (°C) | 583 10/20 64 500 0.999 0.998
n; 365.01 1.81174 T2 (°C) 617 20/30 64 480 0.998 0.996
OLsorgoc (107/K) | 65 30/40 64 460 0.997 0.994
Oz00300°c (L07/K) | 75 40/50 65 440 0.996 0.992
A (W/(mK)) | 0.75 50/60 65 420 0.995 0.990
Constants of Dispersion Formula Bq 138 60/70 66 400 0.991 0.982
Ag 3.07337625E+00 70/80 66 390 0.987 0.976
A -1.48574785E-02 Mechanical Properties 80/90 67 380 0.982 0.966
A, 2.34948451E-02 HK (10'Pa) | 643 90/100 67 370 0.973 0.950
Az 7.16989975E-04 Fa 81 100/110 68 360 0.952 0.920
A, -3.03961557E-05 E (GPa) 114.8 110/120 69 350 0.931 0.870
As 2.24464169E-06 G (GPa) 43.4 120/130 70 340 0.898 0.809
i 0.323 130/140 71 330 0.853 0.731
Density Solarization op (MPa) 88 140/150 72 320 0.797 0.639
p (g/em®) ‘ 4.62 AL (%) | -1.8 || B (10™/Pa) | 1.70 150/160 73 310 0.679 0.465
300 0.649 0.423
Range of Temperature Coefficients of Refractive Index 290 0.572 0.329
Temperature dn/dt relative (x<10°/°C) 280 0.336 0.122
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 37 | 40 | 41 | 41 4.2 4.4 47 50 | 51 | 55 Coloration Code
40~-20 | 38 | 40 | 42 | 42 | 43 4.5 4.9 52 | 53 | 57 Ago(A70)/As ‘ 370/280
-20~0 38 | 41 | 42 | 42 | 43 4.8 5.0 55 | 56 | 6.0 Coloration of Internal
0~20 39 | 41 | 43 | 44 | 44 4.8 5.2 56 | 56 | 6.1 Transmittance
20~ 40 40 | 42 | 44 | 44 | 44 4.8 5.2 58 | 58 | 6.3 ATgo/ATs ‘ 338/277
40~ 60 40 | 43 | 46 46 | 46 4.9 5.6 6.0 | 6.0 | 64
60 ~ 80 41 | 44 | 46 | 47 | 47 5.1 5.7 6.0 | 6.1 | 65 Constants of dn/dt
80~100 | 42 | 45 | 47 | 48 | 49 5.3 5.9 6.1 | 6.2 | 6.6 Dy D, D,
100~120 | 43 | 46 | 48 | 49 | 50 55 6.0 6.3 | 6.4 | 6.9 3.11E-06 | 1.25E-08 | -2.12E-11
120~140 | 45 | 47 | 50 | 51 | 52 5.6 6.2 6.6 | 6.7 | 7.3 Eq E; ATk
140~160 | 46 | 48 |52 | 52 | 53 5.7 6.3 6.7 | 6.8 | 74 6.29E-07 | 7.94E-10 | 1.96E-01
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D-LaE50-170 774494 Ny - 1.77420 Vg - 49.41 Ng—nc¢ - 0.015670
Ne=1.77793 ve = 49.17 Ng—nc-= 0.015820
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
No3os 2325.42 1.73298 Pac 0.3019 RC (S) 1 2400 0.814 0.663
Ny970 1970.09 1.74004 Ped 0.2380 RA (S) 2 2200 0.949 0.900
Nis530 1529.58 1.74780 Por 0.5507 Dw 1 2000 0.980 0.960
Ny129 1128.64 1.75479 Plac 0.2516 Da 3 1800 0.993 0.985
N1os4 1064.00 1.75608 P'ed 0.2358 Ron (S) 1 1600 0.996 0.992
N 1013.98 1.75714 P'yr 0.4886 RP (S) 2 1400 0.998 0.996
Ns 852.11 1.76129 CR 1200 0.998 0.996
Na- 768.19 1.76416 1060 0.998 0.996
n, 706.52 1.76681 Deviation of Relative Expansion 1000 0.998 0.996
Nc 656.27 1.76947 Partial Dispersions Coefficient 950 0.998 0.996
Nc- 643.85 1.77022 AP, -0.0028 a (x107/K) 900 0.998 0.996
NHe-Ne 632.80 1.77092 AP, ¢ -0.0108 °C a 850 0.998 0.996
Np 589.29 1.77406 APq, 0.0073 -50/-40 53 800 0.998 0.996
Ng 587.56 1.77420 AP 0.0030 -40/-30 54 750 0.998 0.996
Ne 546.07 1.77793 -30/-20 56 700 0.998 0.996
= 486.13 1.78514 Thermal Properties -20/-10 57 650 0.998 0.996
Ng- 479.99 1.78604 Tg (°C) 628 -10/0 58 600 0.997 0.994
Ng 435.84 1.79377 Ts (°C) 662 0/10 58 550 0.996 0.993
Ny, 404.66 1.80098 T (°C) | 578 10/20 59 500 0.995 0.990
n; 365.01 1.81346 T2 (°C) 612 20/30 60 480 0.994 0.989
OLsorsoc (107/K) | 60 30/40 61 460 0.993 0.986
Oz00300°c (L07/K)| 76 40/50 62 440 0.992 0.983
A (W/(m K)) | 0.80 50/60 63 420 0.990 0.980
Constants of Dispersion Formula Bq 138 60/70 64 400 0.987 0.974
Ag 3.07996867E+00 70/80 65 390 0.984 0.969
A -1.49730363E-02 Mechanical Properties 80/90 66 380 0.979 0.959
A, 2.26125445E-02 HK (10'Pa) | 597 90/100 66 370 0.966 0.933
Az 1.12810004E-03 Fa 82 100/110 67 360 0.942 0.887
A, -9.99130408E-05 E (GPa) 114.8 110/120 67 350 0.920 0.847
As 6.18705456E-06 G (GPa) 43.4 120/130 68 340 0.890 0.792
il 0.323 130/140 68 330 0.849 0.720
Density Solarization op (MPa) 100 140/150 70 320 0.791 0.626
p (g/em®) ‘ 4.62 AL (%) | -24 || B(10™/Pa) | 1.52 150/160 72 310 0.632 0.400
300 0.539 0.290
Range of Temperature Coefficients of Refractive Index 290 0.469 0.220
Temperature dn/dt relative (x<10°/°C) 280 0.362 0.131
(C) t s | C | C |HeNe| d e F F g
60~-40 | 24 |28 | 29|29 | 30 3.2 35 39 | 40 | 47 Coloration Code
40~-20 | 24 |28 | 29| 30| 31 3.3 3.7 42 | 43 | 5.0 Ago(A70)/As ‘ 370/280
-20~0 25129 | 30|30 | 32 3.6 4.0 45 | 46 | 53 Coloration of Internal
0~20 27 | 29 | 32| 32 | 33 3.8 4.2 49 | 50 | 57 Transmittance
20~40 28 | 30 | 34| 34| 35 3.9 4.5 53 | 54 | 6.1 ATgo/ATs ‘ 336/276
40 ~ 60 29 | 31 | 34| 35| 36 4.0 4.7 56 | 56 | 65
60 ~ 80 30|32 | 34|35 | 36 4.3 4.9 58 | 59 | 7.0 Constants of dn/dt
80~ 100 30|34 | 36| 36 | 38 4.4 5.1 60 | 6.1 | 7.3 Dy D, D,
100~120 | 3.0 | 36 | 3.8 | 3.8 | 4.0 4.6 5.3 6.1 | 62 | 75 9.91E-07 | 1.25E-08 | -3.05E-11
120~140 | 31 | 36 | 39| 39 | 41 4.8 5.4 6.2 | 63 | 7.6 Eq E, ATk
140~160 | 3.2 | 3.7 |41 | 42 | 43 5.0 5.6 63 | 64 | 7.8 6.90E-07 | 1.39E-09 | 2.72E-01
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D-LaF731 731405 Ny - 1.73077 Vg - 40.50 Ng—n¢ - 0.018043
n. = 1.73505 Ve = 40.25 Ng—ng-= 0.018263
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) T5mm 110mm
Ny3o5 2325.42 1.68874 Pac 0.2971 RC (S) 1 2400 0.900 0.810
Ny970 1970.09 1.69525 Ped 0.2372 RA (S) 3 2200 0.982 0.964
Nis530 1529.58 1.70254 Por 0.5714 Dw 1 2000 0.995 0.990
Ny129 1128.64 1.70947 Plac 0.2475 Da 2 1800 0.999 0.998
N1os4 1064.00 1.71080 P'ed 0.2344 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.71191 P'yr 0.5059 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.71635 CR 1200 0.999 0.998
Na- 768.19 1.71949 1060 0.999 0.998
Ny 706.52 1.72243 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.72541 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.72625 AP, -0.0023 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.72705 AP, ¢ -0.0049 °C a 850 0.999 0.998
Np 589.29 1.73061 APq, 0.0118 -50/-40 87 800 0.999 0.998
Ng 587.56 1.73077 AP 0.0045 -40/-30 90 750 0.999 0.998
Ne 546.07 1.73505 -30/-20 91 700 0.999 0.998
Ne 486.13 1.74345 Thermal Properties -20/-10 93 650 0.999 0.998
Ng- 479.99 1.74452 Tg (°C) 498 -10/0 94 600 0.999 0.998
Ng 435.84 1.75376 Ts (°C) 533 0/10 95 550 0.997 0.995
Ny, 404.66 1.76260 T, (°C) | 460 10/20 96 500 0.995 0.992
n; 365.01 1.77835 Ti" (°C) 492 20/30 97 480 0.992 0.988
OLsgigoec (107/K) | 95 30/40 97 460 0.989 0.982
Ozg0300°c (107/K)| 112 40/50 98 440 0.985 0.974
A (W/(mK)) | 1.29 50/60 98 420 0.975 0.953
Constants of Dispersion Formula Bq 105 60/70 99 400 0.967 0.937
A 2.91839395E+00 70/80 100 390 0.951 0.908
A -1.31881796E-02 Mechanical Properties 80/90 101 380 0.923 0.856
A, 2.56126448E-02 HK (10'Pa) | 611 90/100 102 370 0.863 0.752
Az 9.59611523E-04 Fa 127 100/110 | 103 360 0.728 0.535
A, -3.53323234E-05 E (GPa) 111.9 110/120 | 104 350 0.410 0.171
As 4.57862484E-06 G (GPa) 43.2 120/130 | 105 340 0.057 0.008
i 0.296 130/140 | 106 330
Density Solarization op (MPa) 64 140/150 | 108 320
p (g/cm®) ‘ 3.21 AN (%) ‘ 0.0 B (10™/Pa) | 1.96 150/160 | 109 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 11 | 14 1.7 | 1.8 2.2 2.3 2.5 2.8 2.9 3.6 Coloration Code
-40 ~ -20 13|16 |19 | 20 | 24 2.7 2.7 31 | 33 | 4.1 Ago(A70)/As ‘ 390/340
-20~0 15|18 | 21 | 22 | 27 2.9 3.0 34 | 35 | 43 Coloration of Internal
0~20 16 | 20 | 24 | 25 | 29 3.1 3.3 36 | 38 | 45 Transmittance
20~ 40 18 | 22 | 26 | 27 | 29 3.2 35 38 | 40 | 48 ATgo/ATs ‘ 364/335
40~ 60 19 |22 |26 28 | 29 3.3 3.7 40 | 41 | 5.0
60~ 80 22 123 | 27|29 | 30 35 3.8 42 | 43 | 5.2 Constants of dn/dt
80~ 100 23125 | 28|29 | 31 3.6 4.0 44 | 45 | 54 Dy D, D,
100~120 | 24 | 27 | 29 | 3.0 | 3.2 3.7 4.1 45 | 46 | 5.7 -4,06E-07 | 1.61E-08 | -3.91E-11
120~140 | 24 | 27 | 29 | 3.0 | 3.3 3.8 4.3 46 | 47 | 6.0 Eq E, Mk
140~160 | 26 | 28 | 3.0 | 31 | 34 3.9 4.4 48 | 48 | 6.3 7.84E-07 | 7.44E-10 | 2.13E-01
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D-LaF743 743493 Ny - 1.74330 Vy - 49.33 Ng—n¢ - 0.015069
ne = 1.74689 ve = 49.07 Ng—nc-= 0.015221
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.70399 Pac 0.3013 RC (S) 1 2400 0.830 0.689
N1970 1970.09 1.71066 Ped 0.2382 RA (S) 3 2200 0.955 0.912
Nis530 1529.58 1.71800 Por 0.5521 Dw 1 2000 0.982 0.965
Ny129 1128.64 1.72467 Plac 0.2510 Da 3 1800 0.994 0.989
N1os4 1064.00 1.72590 P'ed 0.2359 Ron (S) 1 1600 0.998 0.996
N 1013.98 1.72692 P'yr 0.4895 RP (S) 1 1400 0.998 0.996
Ns 852.11 1.73091 CR 1200 0.999 0.998
Na- 768.19 1.73366 1060 0.999 0.998
Ny 706.52 1.73621 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.73876 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.73948 AP, -0.0024 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.74016 AP, ¢ -0.0095 °C a 850 0.999 0.998
Np 589.29 1.74317 AP, 0.0066 -50/-40 50 800 0.999 0.998
Ng 587.56 1.74330 AP 0.0021 -40/-30 53 750 0.999 0.998
Ne 546.07 1.74689 -30/-20 54 700 0.999 0.998
Ng 486.13 1.75383 Thermal Properties -20/-10 55 650 0.999 0.998
Ng- 479.99 1.75470 Tg (°C) 571 -10/0 56 600 0.999 0.998
Ng 435.84 1.76215 Ts (°C) 603 0/10 57 550 0.999 0.998
Ny, 404.66 1.76911 T (C) | 531 10/20 58 500 0.999 0.998
n; 365.01 1.78110 T2 (°C) 555 20/30 58 480 0.998 0.997
OLsorgoc (107/K) | 57 30/40 59 460 0.997 0.995
Oygo300°c (107/K) | 74 40/50 59 440 0.997 0.994
A (W/(m K)) | 0.88 50/60 60 420 0.996 0.992
Constants of Dispersion Formula Bq 135 60/70 60 400 0.994 0.988
Ag 2.97441605E+00 70/80 61 390 0.992 0.984
A -1.38572738E-02 Mechanical Properties 80/90 61 380 0.988 0.977
A, 2.19649180E-02 HK (10'Pa) | 679 90/100 62 370 0.982 0.965
Az 8.10197466E-04 Fa 113 100/110 63 360 0.973 0.946
A, -4.79702937E-05 E (GPa) 111.3 110/120 64 350 0.954 0.911
As 3.00170973E-06 G (GPa) 42.6 120/130 65 340 0.930 0.865
il 0.308 130/140 66 330 0.892 0.795
Density Solarization op (MPa) 87 140/150 68 320 0.843 0.710
p (g/em®) ‘ 4.23 AL (%) | -35 || B(10™/Pa) | 2.17 150/160 68 310 0.723 0.523
300 0.701 0.492
Range of Temperature Coefficients of Refractive Index 290 0.628 0.394
Temperature dn/dt relative (x<10°/°C) 280 0.490 0.240
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 73 |76 |80 80| 81 8.1 8.3 89 | 9.0 | 94 Coloration Code
-40 ~ -20 73 | 76 |81 81| 82 8.2 8.5 91 | 92 | 95 Ago(A70)/As ‘ 365/280
20~0 74 |77 81|81 82 83 | 85 92 | 93 | 97 Coloration of Internal
0~20 75|78 |81 81| 82 8.4 8.5 93 | 94 | 938 Transmittance
20~40 76 | 78 | 81 82 | 82 8.5 8.7 93 | 95 | 99 ATgo/ATs ‘ 331/262
40 ~ 60 76 | 79 | 82 | 82 | 83 8.6 8.7 9.4 | 9.6 | 10.0
60 ~ 80 77 | 79 | 83 | 84 | 84 8.8 8.9 9.6 | 9.7 | 10.2 Constants of dn/dt
80~ 100 78 | 81 | 84 | 85 | 85 8.9 9.1 9.7 | 98 | 104 Dy D, D,
100~120 | 79 | 82 | 84 | 85 | 86 9.1 9.3 9.9 |10.0 | 10.6 || 9.72E-06 | 1.25E-08 | -2.05E-11
120~140 | 80 | 84 | 85| 86 | 87 9.3 95 | 10.0 | 10.1 | 10.8 Eq E, Mk
140~160 | 81 | 85 |86 | 8.7 | 88 9.4 96 | 10.2 | 10.2 | 10.9 || 5.62E-07 | 5.06E-10 | 2.24E-01
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D-7L aF50 801455 Ny - 1.80139 Vg - 45.45 Ng —n¢ - 0.017632
ne = 1.80558 ve = 45.21 Ng—nc-= 0.017820
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) TSmm 110mm
Ny3o5 2325.42 1.75922 Pac 0.3000 RC (S) 1 2400 0.510 0.260
N1970 1970.09 1.76581 Ped 0.2376 RA (S) 3 2200 0.866 0.750
Nis530 1529.58 1.77320 Por 0.5603 Dw 1 2000 0.940 0.884
Ny129 1128.64 1.78019 Plac 0.2497 Da 3 1800 0.983 0.966
N1os4 1064.00 1.78152 P'eg 0.2351 Ron (S) 1 1600 0.996 0.992
N 1013.98 1.78264 P'yr 0.4966 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.78708 CR 1200 0.999 0.998
Na- 768.19 1.79022 1060 0.999 0.998
Ny 706.52 1.79314 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.79610 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.79694 AP, -0.0029 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.79771 AP, ¢ -0.0078 °C a 850 0.999 0.998
Np 589.29 1.80122 APq, 0.0030 -50/-40 53 800 0.999 0.998
Ng 587.56 1.80139 AP 0.0021 -40/-30 56 750 0.999 0.998
Ne 546.07 1.80558 -30/-20 56 700 0.999 0.998
Ng 486.13 1.81373 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.81476 Tg (°C) 599 -10/0 61 600 0.999 0.998
Ng 435.84 1.82361 Ts (°C) 642 0/10 61 550 0.999 0.998
Ny, 404.66 1.83193 T (°C) | 579 10/20 62 500 0.998 0.997
n; 365.01 1.84640 T2 (°C) 595 20/30 63 480 0.997 0.995
OLsorgoc (107/K) | 62 30/40 65 460 0.996 0.992
Oyg0300°c (L07/K) | 77 40/50 66 440 0.995 0.990
A (W/(m K)) | 0.79 50/60 66 420 0.993 0.986
Constants of Dispersion Formula Bq 140 60/70 67 400 0.989 0.978
Ag 3.16516554E+00 70/80 69 390 0.985 0.971
A -1.39269813E-02 Mechanical Properties 80/90 69 380 0.978 0.957
A, 2.68932250E-02 HK (10'Pa) | 651 90/100 69 370 0.967 0.935
Az 8.75538542E-04 Fa 71 100/110 69 360 0.945 0.893
A, -3.52600431E-05 E (GPa) 121.1 110/120 70 350 0.904 0.817
As 3.03103679E-06 G (GPa) 46.1 120/130 70 340 0.816 0.666
il 0.314 130/140 72 330 0.630 0.397
Density Solarization op (MPa) 106 140/150 73 320 0.318 0.101
p (g/em®) ‘ 481 AL (%) | -05 || B(10™/pPa) | 1.74 150/160 75 310 0.095 0.009
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 40 | 44 | 47 | 48 | 49 5.0 5.2 53 | 55 | 538 Coloration Code
40~-20 | 42 | 46 | 48 | 49 | 50 5.2 5.4 55 | 56 | 6.0 Ago(A70)/As ‘ 375/320
-20~0 44 | 47 | 49 50 | 51 53 5.6 57 | 58 | 64 Coloration of Internal
0~20 44 | 48 | 52 | 53 | 54 55 5.9 59 | 6.0 | 65 Transmittance
20~40 45 | 50 | 54 | 55| 56 5.7 6.1 6.1 | 6.1 | 6.9 ATgo/ATs ‘ 349/316
40 ~ 60 45 | 51 | 55 56 | 56 5.7 6.1 6.3 | 64 | 7.2
60 ~ 80 46 | 53 | 56 | 5.7 | 58 6.0 6.3 6.5 | 66 | 7.3 Constants of dn/dt
80~100 | 46 | 54 | 58 | 59 | 6.0 6.2 6.4 6.7 | 68 | 74 Dy D, D,
100~120 | 48 | 57 | 6.0 | 6.1 | 6.2 6.3 6.5 69 | 70 | 7.6 4.18E-06 | 1.42E-08 | -2.67E-11
120~140 | 50 | 58 | 6.2 | 6.2 | 6.3 6.4 6.7 71 172 | 79 Eq E, Mk
140~160 | 52 | 58 |62 | 63 | 6.4 6.5 6.9 73 | 74 | 8.0 6.65E-07 | 9.25E-10 | 1.82E-08
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D-ZL aF52L 806407 Ny - 1.80610 Vg - 40.73 NgE—Nc - 0.019791
n. = 1.81080 Ve = 40.48 Ng—ng-= 0.020031
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.76065 Pac 0.2971 RC (S) 1 2400 0.848 0.719
Ny970 1970.09 1.76756 Ped 0.2375 RA (S) 3 2200 0.962 0.925
Nis530 1529.58 1.77534 Por 0.5679 Dw 1 2000 0.995 0.990
Ny129 1128.64 1.78278 Plac 0.2476 Da 3 1800 0.999 0.998
N1os4 1064.00 1.78422 P'ed 0.2346 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78543 P'yr 0.5037 RP (S) 3 1400 0.999 0.998
Ns 852.11 1.79027 CR 1 1200 0.999 0.998
Na- 768.19 1.79371 1060 0.999 0.998
Ny 706.52 1.79694 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.80022 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.80114 AP, -0.0018 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.80201 AP, ¢ -0.0080 °C a 850 0.999 0.998
Np 589.29 1.80592 APq, 0.0098 -50/-40 52 800 0.999 0.998
Ng 587.56 1.80610 AP 0.0046 -40/-30 55 750 0.999 0.998
Ne 546.07 1.81080 -30/-20 56 700 0.999 0.998
Ne 486.13 1.82002 Thermal Properties -20/-10 57 650 0.999 0.998
Ng- 479.99 1.82117 Tg (°C) 546 -10/0 58 600 0.999 0.998
Ng 435.84 1.83126 Ts (°C) 580 0/10 59 550 0.999 0.998
Ny, 404.66 1.84085 T (°C) | 519 10/20 59 500 0.998 0.995
n; 365.01 1.85784 T2 (°C) 538 20/30 60 480 0.996 0.992
OLsorgoc (107/K) | 59 30/40 61 460 0.994 0.988
Oz00300°c (L07/K) | 75 40/50 61 440 0.992 0.983
A (W/(m K)) | 0.87 50/60 62 420 0.988 0.976
Constants of Dispersion Formula Bq 140 60/70 63 400 0.982 0.963
Ag 3.17316178E+00 70/80 64 390 0.975 0.949
A -1.45588429E-02 Mechanical Properties 80/90 66 380 0.963 0.928
A, 2.92758988E-02 HK (10'Pa) | 645 90/100 67 370 0.942 0.888
Az 1.20865059E-03 Fa 106 100/110 68 360 0.902 0.818
A, -6.18358136E-05 E (GPa) 112.8 110/120 68 350 0.822 0.683
As 5.88185791E-06 G (GPa) 42.0 120/130 69 340 0.658 0.433
i 0.342 130/140 71 330 0.342 0.118
Density Solarization op (MPa) 73 140/150 72 320
p (g/em®) ‘ 4.43 AN (%) ‘ 0.0 B (10™/Pa) | 2.23 150/160 72 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 54 | 6.3 6.5 | 6.6 6.7 7.3 7.6 8.0 8.2 9.6 Coloration Code
40~-20 | 56 | 6.3 | 66 | 6.7 | 6.9 7.4 7.8 83 | 84 | 938 Ago(A70)/As ‘ 395/330
-20~0 58 | 63 | 6.8 | 6.8 | 6.9 7.5 7.9 84 | 85 | 9.9 Coloration of Internal
0~20 60 | 64 | 68| 69 | 6.9 7.5 8.0 85 | 86 | 9.9 Transmittance
20~ 40 62 | 65 69 |69 | 70 7.7 8.1 85 | 86 | 9.9 ATgo/ATs ‘ 357/327
40~ 60 64 | 66 | 69| 70 | 7.1 7.9 8.1 8.7 | 88 | 10.0
60 ~ 80 65|67 | 70 | 71 | 7.3 7.9 8.1 86 | 88 | 10.2 Constants of dn/dt
80~ 100 66 | 68 | 71| 73 | 74 8.1 8.4 9.0 | 9.1 | 104 Dy D, D,
100~120 | 67 | 7.0 | 73 | 74 | 15 8.2 8.6 9.0 | 9.2 | 105 || 6.51E-06 | 1.42E-08 | -2.06E-11
120~140 | 68 | 71 | 74 | 75 | 1.7 8.4 8.7 9.1 | 9.3 | 10.7 Eq E, Mk
140~160 | 69 | 71 |76 | 7.7 | 719 8.5 8.8 93 | 95 | 109 || 6.70E-07 | 3.07E-11 | 2.84E-01
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D-ZL aF52N 810410 Ny - 1.81000 Vg - 41.00 NgE—Nc - 0.019758
n. = 1.81469 ve = 40.80 Ng—ng-= 0.019970
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.76475 Pac 0.2981 RC (S) 1 2400 0.850 0.723
Ny970 1970.09 1.77159 Ped 0.2374 RA (S) 3 2200 0.956 0.914
Nis530 1529.58 1.77930 Por 0.5674 Dw 1 2000 0.975 0.951
Ny129 1128.64 1.78671 Plac 0.2479 Da 3 1800 0.988 0.976
N1os4 1064.00 1.78814 P'ed 0.2349 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78935 P'yr 0.5038 RP (S) 2 1400 0.999 0.998
Ns 852.11 1.79418 CR 1 1200 0.999 0.998
Na- 768.19 1.79762 1060 0.999 0.998
Ny 706.52 1.80084 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.80411 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.80505 AP, -0.0029 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.80591 AP, ¢ -0.0081 °C a 850 0.999 0.998
Np 589.29 1.80982 APq, 0.0083 -50/-40 51 800 0.999 0.998
Ng 587.56 1.81000 AP 0.0038 -40/-30 54 750 0.999 0.998
Ne 546.07 1.81469 -30/-20 56 700 0.999 0.998
Ng 486.13 1.82387 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.82502 Tg (°C) 548 -10/0 59 600 0.999 0.997
Ng 435.84 1.83508 Ts (°C) 578 0/10 60 550 0.999 0.997
Ny, 404.66 1.84465 T (C) | 510 10/20 61 500 0.998 0.996
n; 365.01 1.86160 T2 (°C) 529 20/30 62 480 0.996 0.996
OLsorsoc (107/K) | 60 30/40 63 460 0.994 0.993
Oz00300°¢ (L07/K) | 79 40/50 64 440 0.992 0.988
A (W/(m K)) | 0.98 50/60 64 420 0.990 0.974
Constants of Dispersion Formula Bq 140 60/70 64 400 0.982 0.959
Ag 3.18681101E+00 70/80 65 390 0.975 0.944
A -1.44191920E-02 Mechanical Properties 80/90 66 380 0.963 0.919
A, 2.95460135E-02 HK (10'Pa) | 625 90/100 67 370 0.940 0.876
A 1.15252022E-03 Fa 91 100/110 68 360 0.894 0.795
A, -5.90862778E-05 E (GPa) 114.4 110/120 69 350 0.816 0.662
As 5.97442323E-06 G (GPa) 42.6 120/130 70 340 0.646 0.415
i 0.343 130/140 71 330 0.320 0.103
Density Solarization op (MPa) 81 140/150 72 320
p (g/em®) ‘ 4.47 AL (%) |06 || B(10™/Pa) | 2.17 150/160 73 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 51 | 56 | 67|69 | 70 7.2 7.9 9.7 | 9.8 | 11.2 Coloration Code
40~-20 | 56 | 62 | 71|72 | 7.3 7.6 83 | 10.1 |10.1 | 116 Ago(A70)/As ‘ 395/330
-20~0 60 | 67 | 74 | 76 | 738 8.0 8.6 | 104 | 10.6 | 12.0 Coloration of Internal
0~20 65|72 | 76| 79 | 82 8.3 8.8 | 10.6 | 10.8 | 12.3 Transmittance
20~ 40 67 | 75 | 78 | 81 | 82 8.6 89 | 108 | 11.0 | 125 ATgo/ATs ‘ 360/327
40~ 60 70| 78 | 80| 82 | 84 8.8 9.0 | 11.0 | 11.2 | 127
60 ~ 80 72 | 80 | 82| 83 | 84 9.0 92 | 112|114 129 Constants of dn/dt
80~ 100 74 | 82 | 84 | 84 | 86 9.2 94 | 114 | 115 129 Dy D, D,
100~120 | 7.7 | 83 | 85 | 85 | 87 9.3 96 | 115 | 116 | 13.0 || 6.96E-06 | 2.21E-08 | -4.66E-11
120~140 | 80 | 84 | 86 | 86 | 89 9.3 9.7 | 116 | 11.7 | 13.1 Eq E, Mk
140~160 | 83 | 86 |86 | 86 | 9.2 9.4 98 | 117 | 11.9 | 13.2 || 9.87E-07 | -3.77E-10 | 2.98E-01

236

NHG




D-ZLaF52N-M170 | 808409 Ny - 1.80834 Uy - 40.92 Ng—n¢ - 0.019753
ne. = 1.81303 ve = 40.67 Ne—nc-= 0.019992
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) 5Smm 110mm
Ny3o5 2325.42 1.76315 Pac 0.2972 RC (S) 1 2400 0.855 0.731
N1970 1970.09 1.77000 Ped 0.2374 RA (S) 3 2200 0.968 0.937
N1530 1529.58 177771 Por 0.5670 Dw 1 2000 0.990 0.980
N1129 1128.64 1.78511 P'yc- 0.2471 Da 3 1800 0.999 0.998
N1g64 1064.00 1.78654 Pled 0.2346 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.78774 P'or 0.5022 RP (S) 2 1400 0.999 0.998
N, 852.11 1.79256 CR 1 1200 0.999 0.998
Na- 768.19 1.79599 1060 0.999 0.998
Ny 706.52 1.79921 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.80247 Partial Dispersions Coefficient 950 0.999 0.998
Ne- 643.85 1.80340 AP, -0.0019 a (x107/K) 900 0.999 0.998
Nie-Ne 632.80 1.80427 AP, ¢ -0.0086 °C o 850 0.999 0.998
Np 589.29 1.80817 N 0.0073 -50/-40 51 800 0.999 0.998
Ny 587.56 1.80834 AP 0.0031 -40/-30 54 750 0.999 0.998
Ne 546.07 1.81303 -30/-20 56 700 0.999 0.998
Ng 486.13 1.82223 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.82339 Tg (°C) 548 -10/0 59 600 0.999 0.998
Ng 435.84 1.83343 Ts (°C) 578 0/10 60 550 0.999 0.998
n, 404.66 1.84298 T (C) | 510 10/20 61 500 0.998 0.996
n; 365.01 1.85982 T (°C) 529 20/30 62 480 0.996 0.993
O.sgsoc (107/K) | 60 30/40 63 460 0.994 0.990
Olagorz00ec (1077K) | 79 40/50 64 440 0.992 0.986
A (W/(m K)) | 1.00 50/60 64 420 0.990 0.980
Constants of Dispersion Formula By 140 60/70 64 400 0.982 0.967
A 3.18131839E+00 70/80 65 390 0.976 0.955
A -1.44359617E-02 Mechanical Properties 80/90 66 380 0.963 0.934
A, 2.92512247E-02 HK (107Pa) 625 90/100 67 370 0.942 0.898
A 1.19876602E-03 Fa 91 100/110 68 360 0.911 0.831
A, -5.70803235E-05 E (GPa) 115.4 110/120 69 350 0.834 0.701
As 5.23040290E-06 G (GPa) 42.9 120/130 70 340 0.671 0.454
n 0.344 130/140 71 330 0.372 0.136
Density Solarization op (MPa) 71 140/150 72 320
p (g/cm®) ‘ 4.47 Ak (%) | -06 || B (10‘12/pa) 2.17 150/160 73 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s C | c [HeNe| d e F | F g
-60 ~ -40 59 | 6.9 6.7 | 6.9 7.0 7.2 7.9 9.7 | 9.8 | 10.3 Coloration Code
-40 ~ -20 59 | 70 | 71| 72 | 73 7.6 8.3 10.1 | 10.1 | 10.5 Ago(A70)/As ‘ 390/330
-20~0 59 | 7.2 74 | 76 7.8 8.0 8.6 104 | 10.6 | 10.8 Coloration of Internal
0~20 60| 72 |76 |79 | 82 8.3 8.8 | 106 | 108 | 111 Transmittance
20~ 40 60 | 73 | 78| 81 | 82 8.6 8.9 10.8 | 11.0 | 11.2 ATgo/ATs ‘ 357/327
40~ 60 62 | 75 | 80| 82 | 84 8.8 90 | 110|112 114
60~ 80 63| 76 | 82| 83 | 84 9.0 9.2 112 | 11.4 | 11.7 Constants of dn/dt
80~ 100 65| 78 |84 | 84| 86 9.2 94 | 114 115 120 Dy D, D,
100~120 | 65 | 7.9 | 85| 85 | 87 9.3 9.6 115 | 11.6 | 12.3 || 6.23E-06 | 1.24E-08 | -1.88E-11
120~140 | 6.7 | 81 | 86 | 86 | 8.9 9.3 9.7 116 | 11.7 | 12.6 Ey = Ak
140~160 | 6.7 | 82 |86 | 86 | 9.2 9.4 98 | 117 | 119 | 129 || 1.67E-06 | 1.27E-09 | 4.39E-07
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D-ZL aF53 834373 Ny - 1.83441 Vg - 37.28 Ng—n¢ - 0.022380
ne = 1.83972 v, = 37.04 Ne—nc-= 0.022672
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) 5Smm 110mm
Ny3o5 2325.42 1.78506 Pac 0.2949 RC (S) 1 2400 0.860 0.740
N1970 1970.09 1.79228 Ped 0.2373 RA (S) 3 2200 0.970 0.941
N1530 1529.58 1.80047 Por 0.5795 Dw 1 2000 0.995 0.990
N1129 1128.64 1.80847 P'yc- 0.2457 Da 3 1800 0.999 0.998
N1g64 1064.00 1.81004 Pled 0.2342 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.81137 P'or 0.5134 RP (S) 2 1400 0.999 0.998
N, 852.11 1.81671 CR 1200 0.999 0.998
Na- 768.19 1.82054 1060 0.999 0.998
N 706.52 1.82414 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.82781 Partial Dispersions Coefficient 950 0.999 0.998
Ne- 643.85 1.82884 AP, -0.0018 a (x107/K) 900 0.999 0.998
Nie-Ne 632.80 1.82981 AP, F -0.0021 °C o 850 0.999 0.998
Np 589.29 1.83421 N 0.0138 -50/-40 51 800 0.999 0.998
Ny 587.56 1.83441 AP 0.0061 -40/-30 54 750 0.999 0.998
Ne 546.07 1.83972 -30/-20 55 700 0.999 0.998
Ng 486.13 1.85019 Thermal Properties -20/-10 58 650 0.999 0.998
Ng- 479.99 1.85152 Tg (°C) 571 -10/0 59 600 0.999 0.998
Ng 435.84 1.86316 Ts (°C) 606 0/10 60 550 0.999 0.998
n, 404.66 1.87437 T (C) | 529 10/20 60 500 0.997 0.995
n; 365.01 1.89451 T (°C) 548 20/30 61 480 0.994 0.990
O.50/80:c (107/K) | 60 30/40 62 460 0.989 0.983
Olygorzoocc (1077K) | 77 40/50 63 440 0.983 0.972
A (W/(m K)) | 0.95 50/60 63 420 0.971 0.950
Constants of Dispersion Formula By 175 60/70 64 400 0.947 0.905
A 3.26258096E+00 70/80 64 390 0.923 0.860
A -1.52499377E-02 Mechanical Properties 80/90 65 380 0.882 0.784
A, 3.41466836E-02 HK (107Pa) 671 90/100 66 370 0.805 0.651
A, 9.84000388E-04 Fa 83 100/110 67 360 0.641 0.412
A, 1.27478564E-05 E (GPa) 117.2 110/120 68 350 0.346 0.116
As 3.62442642E-06 G (GPa) 44.5 120/130 69 340 0.051 0.004
n 0.319 130/140 70 330
Density Solarization o, (MPa) 63 140/150 71 320
p (g/cm®) ‘ 4.46 Ah(%) | -03 || B (10'12/Pa) 2.01 150/160 71 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s C | c [HeNe| d e F |l F | g
-60 ~ -40 6.1 | 6.5 6.7 | 6.8 6.9 7.3 7.8 85 | 87 | 95 Coloration Code
-40 ~ -20 62 | 66 | 70| 70 | 71 75 8.0 87 | 89 | 9.7 Ago(A70)/As ‘ 430/350
-20~0 64 | 6.9 71| 7.2 7.2 1.7 8.1 91 | 9.2 | 99 Coloration of Internal
0~20 65|69 | 71|72 | 74 7.7 8.2 91 | 95 | 101 Transmittance
20~40 65| 70 | 73| 73| 74 7.8 8.3 9.2 | 95 | 101 ATgo/ATs ‘ 382/347
40~ 60 65| 71 | 73| 74 | 75 7.8 8.4 92 | 96 | 104
60 ~ 80 65 | 7.3 75 | 75 7.6 7.9 8.4 95 | 9.8 | 10.6 Constants of dn/dt
80~ 100 66 | 74 |77 |77 | 138 8.1 8.5 99 | 9.8 | 109 Dy D, D,
100~120 | 6.7 | 75 | 79 | 80 | 8.0 8.2 8.7 10.2 | 10.0 | 11.3 || 6.76E-06 | 1.23E-08 | -2.21E-11
120~140 | 6.7 | 76 | 80 | 81 | 8.1 8.3 8.9 105 | 10.1 | 11.6 Ey = Ak
140~160 | 6.8 | 7.8 | 80 | 81 | 82 8.4 9.1 10.8 | 10.2 | 11.7 || 7.14E-07 | 6.99E-10 | 2.68E-01
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D-7L aFs14 815370 Ny - 1.81474 Vg - 37.03 Ng—n¢ - 0.022004
ne = 1.81995 v, = 36.78 Ne—nc-= 0.022294
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) 5Smm 110mm
Ny3o5 2325.42 1.76516 Pac 0.2949 RC (S) 1 2400 0.846 0.715
N1970 1970.09 1.77267 Ped 0.2368 RA (S) 3 2200 0.962 0.925
N1530 1529.58 1.78111 Por 0.5763 Dw 1 2000 0.986 0.972
N1129 1128.64 1.78919 P'yc- 0.2454 Da 4 1800 0.995 0.990
N1g64 1064.00 1.79076 Pled 0.2337 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.79207 P'or 0.5100 RP (S) 2 1400 0.999 0.998
N, 852.11 1.79734 CR 1200 0.999 0.998
Na- 768.19 1.80110 1060 0.999 0.998
Ny 706.52 1.80465 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.80825 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.80927 AP, -0.0017 a (x107/K) 900 0.999 0.998
Nie-Ne 632.80 1.81023 AP, F -0.0058 °C o 850 0.999 0.998
Np 589.29 1.81455 N 0.0158 -50/-40 52 800 0.999 0.998
Ny 587.56 1.81474 AP 0.0065 -40/-30 55 750 0.999 0.998
Ne 546.07 1.81995 -30/-20 56 700 0.999 0.998
Ng 486.13 1.83025 Thermal Properties -20/-10 58 650 0.998 0.997
Ng- 479.99 1.83156 Tg (°C) 544 -10/0 59 600 0.997 0.995
Ng 435.84 1.84293 Ts (°C) 580 0/10 60 550 0.993 0.986
n, 404.66 1.85388 T (C) | 502 10/20 61 500 0.989 0.979
n; 365.01 1.87363 T (°C) 525 20/30 62 480 0.985 0.970
O.sgsoc (107/K) | 60 30/40 63 460 0.979 0.957
Olrgorzooc (107/K) | 74 40/50 64 440 0.968 0.938
A (W/(m K)) | 0.93 50/60 64 420 0.946 0.895
Constants of Dispersion Formula By 183 60/70 65 400 0.925 0.856
A 3.19574140E+00 70/80 65 390 0.892 0.796
A -1.58738035E-02 Mechanical Properties 80/90 66 380 0.834 0.695
A, 3.15329222E-02 HK (107Pa) 620 90/100 67 370 0.719 0.516
A 1.57767624E-03 Fa 108 100/110 68 360 0.498 0.248
A, -9.05739467E-05 E (GPa) 115.3 110/120 70 350 0.193 0.037
As 9.32711709E-06 G (GPa) 44.7 120/130 71 340
n 0.290 130/140 73 330
Density Solarization op (MPa) 140/150 74 320
p (g/cm®) ‘ 4.20 Ah(%) | -21 || B (10‘12/pa) 2.17 150/160 76 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s C | c [HeNe| d e F |l F | g
-60 ~ -40 48 | 54 | 59 | 59 6.0 6.1 6.6 72 | 7.3 | 8.0 Coloration Code
-40 ~ -20 46 | 51 | 55 | 56 | 56 5.8 6.3 68 | 6.9 | 7.6 Ago(A70)/As ‘ 430/345
-20~0 44 | 49 | 52 | 52 5.3 5.5 6.0 65 | 66 | 74 Coloration of Internal
0~20 41 | 47 | 49 | 50| 51 5.2 5.7 64 | 64 | 7.2 Transmittance
20~40 40 | 46 | 49 | 50| 51 5.3 5.8 64 | 64 | 7.3 ATgo/ATs ‘ 380/342
40~ 60 40 | 46 | 50| 50 | 51 5.3 5.8 64 | 65 | 74
60 ~ 80 4.0 | 46 5.0 | 5.0 51 5.4 5.9 65 | 6.6 | 75 Constants of dn/dt
80~ 100 40 | 47 | 52| 52 | 53 5.5 6.1 66 | 6.6 | 7.7 Dy D, D,
100~120 | 40 | 47 | 52 | 52 | 53 5.6 6.2 6.7 | 6.7 | 7.8 3.28E-06 | 4.57E-09 | 8.29E-12
120~140 | 41 | 48 | 53 | 53 | 54 5.6 6.2 6.7 | 6.8 | 7.9 Ey = Ak
140~160 | 42 | 49 |53 | 54 | 55 5.8 6.3 69 | 6.9 | 8.1 8.13E-07 | 5.49E-10 | 1.92E-01
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D-7L aF851 851401 Ny - 1.85135 Uy - 40.10 Ng—Nc - 0.021229
ne. = 1.85639 v, = 39.85 Ne—nc-= 0.021488
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) n, Dispersion (grade) A (nm) 5Smm 110mm
Ny35 2325.42 1.80390 Pac 0.2968 RC (S) 1 2400 0.885 0.783
N1970 1970.09 1.81087 Ped 0.2374 RA (S) 1 2200 0.984 0.968
N1530 1529.58 1.81878 Por 0.5700 Dw 1 2000 0.995 0.990
N1129 1128.64 1.82650 P'yc- 0.2471 Da 3 1800 0.999 0.998
N1g64 1064.00 1.82801 Pled 0.2345 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.82929 P'or 0.5049 RP (S) 1 1400 0.999 0.998
N, 852.11 1.83442 CR 1 1200 0.999 0.998
Na- 768.19 1.83808 1060 0.999 0.998
Ny 706.52 1.84154 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.84505 Partial Dispersions Coefficient 950 0.999 0.998
Nec- 643.85 1.84604 AP, -0.0022 a (x107/K) 900 0.999 0.998
Nie-Ne 632.80 1.84697 AP, ¢ -0.0070 °C o 850 0.999 0.998
Np 589.29 1.85116 N 0.0080 -50/-40 54 800 0.999 0.998
Ny 587.56 1.85135 AP 0.0041 -40/-30 57 750 0.999 0.998
Ne 546.07 1.85639 -30/-20 58 700 0.999 0.998
Ng 486.13 1.86628 Thermal Properties -20/-10 60 650 0.999 0.998
Ng- 479.99 1.86753 Tg (°C) 619 -10/0 61 600 0.999 0.998
Ng 435.84 1.87838 Ts (°C) 655 0/10 62 550 0.999 0.998
n, 404.66 1.88871 T (°C) | 568 10/20 63 500 0.997 0.995
n; 365.01 1.90699 T (°C) 585 20/30 64 480 0.995 0.992
O.50/80:c (107/K) | 62 30/40 64 460 0.992 0.989
Olygorzoocc (1077K) | 77 40/50 65 440 0.988 0.983
A (W/(mK)) | 0.96 50/60 66 420 0.984 0.972
Constants of Dispersion Formula By 148 60/70 66 400 0.971 0.949
A 3.32860198E+00 70/80 67 390 0.958 0.923
A -1.49218815E-02 Mechanical Properties 80/90 68 380 0.935 0.878
A, 3.29458426E-02 HK (107Pa) 634 90/100 69 370 0.893 0.792
A 1.05526131E-03 Fa 75 100/110 70 360 0.794 0.619
A, -2.14847086E-05 E (GPa) 127.0 110/120 71 350 0.585 0.324
As 3.89175295E-06 G (GPa) 47.2 120/130 72 340 0.228 0.049
n 0.345 130/140 73 330
Density Solarization op (MPa) 98 140/150 74 320
p (g/cm®) ‘ 481 Ak(%) | -08 || B (10‘12/pa) 1.61 150/160 75 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s C | c [HeNe| d e F |l F | g
-60 ~ -40 50 | 5.3 56 | 5.6 5.7 6.0 6.1 6.4 6.4 6.9 Coloration Code
-40 ~ -20 51 | 54 |56 | 57 | 58 6.0 6.3 6.6 | 6.7 | 74 Ago(A70)/As ‘ (380)/340
-20~0 53 | 56 | 58 | 5.9 6.0 6.1 6.4 66 | 6.7 | 7.7 Coloration of Internal
0~20 53 | 56 | 59|60 | 61 6.2 6.6 66 | 6.7 | 8.0 Transmittance
20~40 54 | 57 | 6.0 | 61 | 6.2 6.3 6.7 68 | 69 | 84 ATgo/ATs ‘ 371/340
40~ 60 54 | 57 | 60|61 | 62 6.4 6.8 69 | 70 | 87
60 ~ 80 55 | 57 6.0 | 6.1 6.2 6.4 6.9 71 | 7.2 | 89 Constants of dn/dt
80~ 100 56 | 58 | 60| 61 | 6.2 6.4 7.0 72 | 73 | 9.1 Dy D, D,
100~120 | 57 | 59 | 6.1 | 6.1 | 6.2 6.5 7.1 74 | 75 | 9.2 5.68E-06 | 1.13E-08 | -2.80E-11
120~140 | 58 | 6.0 | 6.1 | 6.2 | 6.3 6.6 7.2 77 | 7.7 | 94 Ey = Ak
140~160 | 5.8 | 6.0 | 6.1 | 6.2 | 6.3 6.7 7.3 79 | 79 | 97 2.16E-07 | 4.91E-10 | 3.62E-01
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£/ 620364 Ny - 1.62005 Vg - 36.35 NgE—Nc - 0.017060
n. = 1.62408 Ve = 36.09 Ng—ng-= 0.017291
Refractive Indices Relative Partial Chemical Properties Internal Transmittance
A (nm) . Dispersion (grade) A (nm) T5Smm 110mm
Ny3o5 2325.42 1.58511 Pac 0.2937 RC (S) 1 2400 0.889 0.790
Ny970 1970.09 1.58980 Ped 0.2362 RA (S) 3 2200 0.918 0.843
Nis530 1529.58 1.59522 Por 0.5832 Dw 1 2000 0.964 0.930
Ny129 1128.64 1.60075 Plac 0.2445 Da 1 1800 0.986 0.972
N1os4 1064.00 1.60186 P'ed 0.2329 Ron (S) 1 1600 0.999 0.998
N 1013.98 1.60282 P'yr 0.5162 RP (S) 1 1400 0.999 0.998
Ns 852.11 1.60672 CR 1200 0.999 0.998
Na- 768.19 1.60957 1060 0.999 0.998
Ny 706.52 1.61228 Deviation of Relative Expansion 1000 0.999 0.998
Nc 656.27 1.61504 Partial Dispersions Coefficient 950 0.999 0.998
Nc- 643.85 1.61582 AP, 0.0000 a (x107/K) 900 0.999 0.998
NHe-Ne 632.80 1.61656 AP, ¢ 0.0000 °C a 850 0.999 0.998
Np 589.29 1.61990 APq, 0.0000 -50/-40 78 800 0.999 0.998
Ng 587.56 1.62005 AP 0.0001 -40/-30 81 750 0.999 0.998
Ne 546.07 1.62408 -30/-20 83 700 0.999 0.998
Ng 486.13 1.63210 Thermal Properties -20/-10 85 650 0.999 0.998
Ng- 479.99 1.63312 Tg (°C) 414 -10/0 86 600 0.999 0.998
Ng 435.84 1.64205 Ts (°C) 471 0/10 88 550 0.999 0.998
Ny, 404.66 1.65066 T (C) | 355 10/20 89 500 0.999 0.998
n; 365.01 1.66625 T2 (°C) 398 20/30 90 480 0.999 0.998
OLsorsoc (107/K) | 88 30/40 91 460 0.999 0.998
Oz00300°c (107/K)| 110 40/50 92 440 0.997 0.994
A (W/(mK)) | 0.73 50/60 93 420 0.995 0.990
Constants of Dispersion Formula 60/70 94 400 0.993 0.986
Ag 2.55510802E+00 70/80 95 390 0.991 0.978
A -8.64431010E-03 Mechanical Properties 80/90 96 380 0.987 0.968
A, 2.26592448E-02 HK (10'Pa) | 418 90/100 98 370 0.982 0.957
Az 8.22256872E-04 Fa 172 100/110 99 360 0.971 0.932
A, -1.60646686E-05 E (GPa) 58.4 110/120 | 100 350 0.940 0.874
As 4.04183096E-06 G (GPa) 23.3 120/130 | 101 340 0.855 0.725
i 0.251 130/140 | 103 330 0.620 0.383
Density Solarization op (MPa) 60 140/150 | 104 320 0.178 0.036
p (g/em®) ‘ 3.57 AN (%) ‘ 0.5 B (10™/Pa) | 2.48 150/160 | 105 310
300
Range of Temperature Coefficients of Refractive Index 290
Temperature dn/dt relative (x<10°/°C) 280
(C) t s | C | C |HeNe| d e F F g
-60 ~ -40 12 | 17 | 21| 21 2.1 2.3 2.5 32 | 33 | 43 Coloration Code
-40 ~ -20 12 17 |21 21| 21 2.3 2.6 33 | 34 | 45 Ago(A70)/As ‘ 350/320
-20~0 1317 |21 21| 21 2.4 2.7 35 | 36 | 45 Coloration of Internal
0~20 13118 |21 21| 22 2.5 2.8 36 | 3.7 | 46 Transmittance
20~ 40 14 |19 | 22 | 22 | 22 2.5 3.0 3.7 | 38 | 4.9 ATgo/ATs ‘ 342/320
40~ 60 14 | 19 | 23| 24 | 24 2.7 3.0 39 | 40 | 5.0
60 ~ 80 15|20 | 25 26 | 26 2.9 3.4 41 | 42 | 5.2 Constants of dn/dt
80~ 100 17 | 21 | 26 | 26 | 27 2.9 35 42 | 43 | 53 Dy D, D,
100~120 | 1.8 | 22 | 27 | 27 | 28 3.2 3.7 43 | 44 | 55 || -1.07E-06 | 1.43E-08 | -1.76E-11
120~140 | 20 | 23 | 28 | 29 | 3.0 34 3.8 45 | 46 | 5.7 Eq E, Mk
140~160 | 21 | 24 |30 | 31 | 3.2 35 4.1 47 | 48 | 5.9 8.75E-07 | 5.84E-10 | 2.59E-01
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IRG105

n, = 1.8541

v, = 18.92

n;-ns = 0.0452

Chemical Properties

Expansion Coefficient

External Transmittance

Refractive Indices (grade) a (x107/K) A (um) 72mm
AM(m) n, RC(S) 1 °C a 6.0
0.852 1.9156 RA(S) 3 -50/-40 57 5.5
1.014 1.9076 Dy 2 -40/-30 59 5.0 0.690
1.129 1.9037 D, 5 -30/-20 61 4.5 0.772
1.530 1.8949 Roy (S) -20/-10 63 4.0 0.813
1.970 1.8883 RP (S) -10/0 64 3.5 0.816
2.000 1.8879 0/10 65 3.0 0.802
2.500 1.8809 Thermal Properties 10/20 66 2.5 0.831
3.000 1.8732 Tg ('C) 534 20/30 67 2.0 0.841
3.500 1.8643 Ts (C) 565 30/40 67 1.5 0.832
4.000 1.8541 Ogor120c (107/K) | 65 40/50 68 1.0 0.825
4.500 1.8421 U000 (107/K) | 78 50/60 68 0.8 0.828
5.000 1.8280 60/70 69 0.75 0.829
5.500 70/80 69 0.7 0.800
6.000 Mechanical Properties 80/90 70 0.6 0.791
HK (10'Pa) 447 90/100 71 0.5 0.770
COnT o 5 il 35 B (MPa) 100/110 72 0.4 0.408
Dispersion Formula | | %58 (MPa) 110/120 72 0.3
A | 1.8933906E+00 | | #EHE(GPa) 120/130 73
B | 1.6495794E-02 130/140 74
C | 1.7208613E-04 1407150 75 Temperature Coefficients of
D |-2.3819428E-03 Other Properties 150/160 76 Refractive Index
E |-5.8492005E-06 | p (g/em®) 5.62 dn/dt relative
F |-1.7972933B-07 (<10°/ C)
‘C |1.013um|0.852um
-60~-40 16.5 16.9
-40~-20 | 16.5 16.9
Transmittance T (2Zmm) 220~0 16.6 16.9
1.0 0~20 16.6 17.0
20~40 16.8 17.2
08 40~60 | 168 | 17.3
0.6 | 60~80 | 17.0 | 17.4
80~100 17.2 17.6
Rt 100~120 | 172 | 17.7
- 120~140 | 17.3 | 17.8
140~160 | 17.4 17.9
00 05 10 15 20 25 3.0 35 40 45 50 55 6.0
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IRG201 Ge33sessasi2

Ny = 2.4940

Vj06= 95.77

ng-ny, 5= 0.0156

Chemical Properties (grade)

Internal Transmittance

Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.814
2.0 2.5293 Dy 1 16.0 0.722
3.0 2.5175 Dy 1 15.0 0.917
4.0 2.5127 Roy (S) 1 14.0 0.943
5.0 2.5097 RP (S) 1 13.0 0.887
6.0 2.5072 12.5 0.883
7.0 2.5047 Thermal Properties 12.0 0.933
8.0 2.5021 Tg (‘C) 369 11.0 0.991
9.0 2.4993 Ts (‘C) 409 10.0 0.999
10.0 2.4961 tgoa0c (107/K) 123 9.5 0.999
11.0 2.4926 oo (107/K) 123 9.0 0.999
12.0 2.4886 Cp (J/g'K) 8.5 0.999
12.5 2.4865 8.0 0.999
13.0 2.4843 Mechanical Expansion 75 0.999
14.0 2.4794 Properties Coefficient 7.0 0.999
HK (10"Pa)| 150 a (x107/K) 6.5 0.999
E (GPa) 22.0 °C a 6.0 0.999
Constants of Dispersion Formula G (GPa) 8.3 -50/-40 | 118 5.5 0.999
A 2.5100146E+00 7 0.331 -40/-30 | 120 5.0 0.995
B 7.7495165E-02 -30/-20 121 4.5 0.993
C 4.9371281E-03 Temperature -20/-10 122 4.0 0.998
D -1.3389514E-04 i uf 1000 | 122 3.5 0.998
Refractive Index
E -1.3508347E-07 (-40 ~ 80°C) 0/10 122 3.0 0.999
F 5.7156655E-11 (x10°° /°C) 10/20 123 2.5 0.997
A(um) |dng/dt || 20/30 | 123 2.0 0.988
Other Properties 3 67 30/40 123 1.5 0.993
p (g/em® 442 5 65 40/50 | 123 1.0 0.989
er 8 64 50/60 123
10 62 60/70 123
12 62 70/80 123
15 Transmittance T (2mm) 80/90 124
90/100 | 124 Constants of dn/dt
= \/—\/ 100/110 | 124 D, 5.82025E-05
- 110/120| 124 D, | 2.04218E-08
06 120/130 | 123 D, -7.67374E-11
2; 130/140 | 123 E, 1.65764E-04
- 140/150 | 123 E, 9.67536E-07
00 20 40 60 80 100 120 140 160 180 |150/160| 124 Mk -4.58177E+00
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IRG202 Gexzsessaszo Ny = 2.4925 Vy06= 102.93 ng-n,, 5= 0.0145
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.664
2.0 2.5265 Dy 2 16.0 0.768
3.0 2.5148 D, 1 15.0 0.914
4.0 2.5101 Roy (S) 1 14.0 0.825
5.0 2.5072 RP (S) 1 13.0 0.816
6.0 2.5047 12.5 0.856
7.0 2.5024 Thermal Properties 12.0 0.898
8.0 2.5000 Tg (‘C) 292 11.0 0.985
9.0 2.4974 Ts (C) 347 10.0 0.998
10.0 2.4944 OLgo/120c (107/K) 164 9.5 0.999
11.0 2.4911 Oo/120c (107/K) 165 9.0 0.999
12.0 2.4875 Cp (J/g'K) 8.5 0.999
12.5 2.4855 8.0 0.999
13.0 2.4835 Mechanical Expansion 7.5 0.999
14.0 2.4787 Properties Coefficient 7.0 0.999
HK (10"Pa)| 152 a (x107/K) 6.5 0.999
E (GPa) 18.6 °C a 6.0 0.999
Constants of Dispersion Formula G (GPa) 6.8 -50/-40 | 161 5.5 0.998
A 2.5074929E+00 U 0.367 || -40/-30 | 162 5.0 0.987
B 7.5363484E-02 -30/-20 | 163 4.5 0.986
C 8.9642516E-03 Temperature -20/-10 | 164 4.0 0.996
D -1.3362851E-04 i uf 10/0 | 164 3.5 0.998
Refractive Index
E -1.5544515E-08 (-40 ~ 80°C) 0/10 165 3.0 0.998
F -3.1301497E-10 (x10°° /°C) 10/20 165 2.5 0.997
A(um) |dng/dt || 20/30 | 165 2.0 0.990
Other Properties 3 41 30/40 165 1.5 0.994
p (g/em’) 4.41 5 40 40/50 | 165 1.0 0.987
er 8 39 50/60 165
10 39 60/70 165
12 37 70/80 | 165
15 Transmittance T (2mm) 80/90 166
90/100 | 166 Constants of dn/dt
= 100/110| 166 D, | 3.4I318E-05
02 \'/\ 110/120 | 166 D, | 3.57898E-08
0o 120/130 | 166 D, | 5.35457E-10
zi 130/140 | 166 E, 3.75406E-05
- 140/150 | 166 E, 6.49642E-07
00 20 40 60 80 100 120 140 160 180 |150/160| 167 Mk -2.08675E+00
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IRG203 Ge20sessb1s nyoe=2.5837 Vy06= 86.07 ng-n, 5= 0.0184
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.377
2.0 2.6261 Dy 2 16.0 0.785
3.0 2.6118 D, 1 15.0 0.923
4.0 2.6060 Roy (S) 4 14.0 0.950
5.0 2.6024 RP (S) 1 13.0 0.811
6.0 2.5993 12.5 0.799
7.0 2.5963 Thermal Properties 12.0 0.911
8.0 2.5933 Tg (‘C) 266 11.0 0.988
9.0 2.5899 Ts ('C) 301 10.0 0.997
10.0 2.5862 OLgo/120c (107/K) 162 9.5 0.998
11.0 2.5820 Oo/120c (107/K) 164 9.0 0.998
12.0 2.5774 Cp (J/g'K) 8.5 0.998
12.5 2.5749 8.0 0.995
13.0 2.5723 Mechanical Expansion 7.5 0.998
14.0 2.5666 Properties Coefficient 7.0 0.998
HK (10"Pa)| 137 a (x107/K) 6.5 0.999
E (GPa) 19.8 °C a 6.0 0.998
Constants of Dispersion Formula G (GPa) 7.7 -50/-40 | 159 5.5 0.998
A 2.6027335E+00 U 0.291 -40/-30 | 160 5.0 0.998
B 9.4148223E-02 -30/-20 | 161 4.5 0.991
C 5.0288851E-03 Temperature -20/-10 162 4.0 0.998
D -1.6360399E-04 i uf 1000 | 162 3.5 0.998
Refractive Index
E -1.1188941E-07 (-40 ~ 80°C) 0/10 162 3.0 0.996
F -3.3257266E-11 (x10°° /°C) 10/20 163 2.5 0.994
A(um) |dng/dt || 20/30 | 163 2.0 0.992
Other Properties 3 42 30/40 163 1.5 0.993
p (g/em’) 4.71 5 40 40/50 | 163 1.0 0.977
er 10 8 39 50/60 | 163
10 39 60/70 163
12 39 70/80 | 163
15 Transmittance T (2mm) 80/90 164
90/100 | 164 Constants of dn/dt
el 100/110| 164 D, | 3.47396E-05
- 110/120 | 164 D, | -7.61268E-09
0o 120/130 | 164 D, | 2.63506E-10
zi 130/140 | 164 E, 1.45448E-05
- 140/150 | 164 E, 4.85455E-08
00 20 40 60 80 100 120 140 160 180 |150/160| 165 Mk 8.33183E-01
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IRG204 ses3as30sbasn3 nyoe=2.7659 Vy06= 132.77 ng-n,, 5= 0.0133
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.840
2.0 2.8095 Dy 2 16.0 0.896
3.0 2.7914 D, 1 15.0 0.897
4.0 2.7846 Ry (S) 2 14.0 0.897
5.0 2.7808 RP (S) 1 13.0 0.951
6.0 2.7779 12.5 0.977
7.0 2.7754 Thermal Properties 12.0 0.987
8.0 2.7730 Tg (‘C) 174 11.0 0.990
9.0 2.7704 Ts ('C) 199 10.0 0.993
10.0 2.7677 OLgo/120c (107/K) 209 9.5 0.995
11.0 2.7647 Oo/120c (107/K) 212 9.0 0.996
12.0 2.7614 Cp (J/g'K) 8.5 0.997
12.5 2.7597 8.0 0.997
13.0 2.7578 Mechanical Expansion 7.5 0.996
14.0 2.7538 Properties Coefficient 7.0 0.996
HK (10’Pa), 115 a (x107/K) 6.5 0.997
E (GPa) 19.8 °C a 6.0 0.996
Constants of Dispersion Formula G (GPa) 7.3 -50/-40 | 202 5.5 0.996
A 2.7790481E+00 u 0.366 -40/-30 | 205 5.0 0.996
B 1.1911498E-01 -30/-20 | 206 4.5 0.996
C 1.5043403E-02 Temperature -20/-10 | 207 4.0 0.997
D -1.2268557E-04 i uf -10/0 | 208 3.5 0.997
Refractive Index
E -1.0906501E-08 (-40 ~ 80°C) 0/10 208 3.0 0.996
F -1.8517301E-10 (x10°/°C) 10/20 209 2.5 0.997
A(um) |dng/dt || 20/30 | 209 2.0 0.995
Other Properties 3 21 30/40 210 1.5 0.995
p (g/em’) 4.72 5 19 40/50 | 210 1.0 0.923
er 8 18 50/60 211
10 18 60/70 211
12 17 70/80 | 212
15 Transmittance T (2mm) 80/90 212
90/100 | 213 Constants of dn/dt
e R =y 100/110| 213 D, | 1.39794E-05
- 110/120 | 214 D, | 6.65805E-08
06 120/130 | 215 D, -1.61120E-10
zi 130/140 | 216 E, 3.04933E-05
- 140/150 | 217 E, 8.15250E-08
00 20 40 60 80 100 120 140 160 180 |150/160| 217 Mk -7.27149E-01
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IRG205 Gezssesoshiz nyoe=2.6011 V106= 93.63 ng-n, 5= 0.0171
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.719
2.0 2.6423 Dy 1 16.0 0.709
3.0 2.6279 D, 1 15.0 0.893
4.0 2.6222 Roy (S) 2 14.0 0.916
5.0 2.6186 RP (S) 1 13.0 0.746
6.0 2.6157 12.5 0.752
7.0 2.6129 Thermal Properties 12.0 0.879
8.0 2.6100 Tg (‘C) 282 11.0 0.982
9.0 2.6068 Ts ('C) 314 10.0 0.997
10.0 2.6033 OLgo/120c (107/K) 140 9.5 0.998
11.0 2.5994 Oo/120c (107/K) 141 9.0 0.999
12.0 2.5952 Cp (J/g'K) 0.33 8.5 0.999
12.5 2.5929 8.0 0.999
13.0 2.5905 Mechanical Expansion 7.5 0.999
14.0 2.5850 Properties Coefficient 7.0 0.999
HK (10"Pa)| 132 a (x107/K) 6.5 0.999
E (GPa) 213 °C a 6.0 0.998
Constants of Dispersion Formula G (GPa) 8.5 -50/-40 | 137 5.5 0.997
A 2.6191393E+00 U 0.250 || -40/-30 | 139 5.0 0.987
B 8.9681707E-02 -30/-20 | 139 4.5 0.985
C 1.9616489E-02 Temperature -20/-10 | 140 4.0 0.996
D -1.6512236E-04 i uf 10/0 | 141 3.5 0.998
Refractive Index
E 1.7019611E-08 (-40 ~ 80°C) 0/10 141 3.0 0.996
F -3.7871669E-10 (x10°° /°C) 10/20 141 2.5 0.994
A(um) |dng/dt || 20/30 | 141 2.0 0.992
Other Properties 3 72 30/40 142 1.5 0.996
p (g/em’) 4.68 5 70 40/50 | 142 1.0 0.947
er 10 8 70 50/60 | 142
10 70 60/70 142
12 70 70/80 | 142
Transmittance T (2mm) 80/90 142
o 90/100 | 142 Constants of dn/dt
e \/\’ 100/110| 142 D, | 6.14573E-05
- 110/120 | 142 D, | 1.00146E-07
00 120/130 | 142 D, 4.99576E-10
zi 130/140 | 142 E, 1.79054E-05
- 140/150 | 142 E, 4.39155E-09
00 20 40 60 80 100 120 140 160 180 |150/160| 142 Mk 9.29200E-01
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IRG206  sesoasio nyoe=2.7764 V6= 137.71 ng-n;, 5= 0.0129
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.849
2.0 2.8197 Dy 1 16.0 0.911
3.0 2.8015 Dy 1 15.0 0.906
4.0 2.7947 Roy (S) 2 14.0 0.900
5.0 2.7909 RP (S) 1 13.0 0.954
6.0 2.7880 12.5 0.979
7.0 2.7856 Thermal Properties 12.0 0.989
8.0 2.7832 Tg (‘C) 184 11.0 0.992
9.0 2.7807 Ts ('C) 216 10.0 0.994
10.0 2.7781 tgoa0c (107/K) 206 9.5 0.996
11.0 2.7752 oo (107/K) 208 9.0 0.997
12.0 2.7720 Cp (J/g'K) 0.24 8.5 0.997
12.5 2.7703 8.0 0.997
13.0 2.7685 Mechanical Do 7.5 0.996
14.0 2.7646 Properties Coefficient 7.0 0.997
HK (10’Pa), 118 a (x107/K) 6.5 0.997
E (GPa) 18.5 °C a 6.0 0.996
Constants of Dispersion Formula G (GPa) 7.0 -50/-40 | 203 5.5 0.996
A 2.7890145E+00 7 0.331 -40/-30 | 205 5.0 0.996
B 1.2022832E-01 -30/-20 | 205 4.5 0.996
C 1.4096806E-02 Temperature -20/-10 | 206 4.0 0.996
D -1.1959367E-04 i uf 1000 | 207 3.5 0.996
Refractive Index
E 3.8785934E-09 (40 ~ 80°C) 0/10 | 207 3.0 0.995
F -2.3183781E-10 (x10°° /°C) 10/20 207 2.5 0.996
A(um) |dng/dt || 20/30 | 207 2.0 0.994
Other Properties 3 37 30/40 207 1.5 0.992
p (g/em® 4.63 5 34 40/50 | 207 1.0 0.990
er 8 32 50/60 208
10 32 60/70 208
12 32 70/80 208
15 Transmittance T (2mm) 80/90 208
90/100 | 208 Constants of dn/dt
=2 g 100/110 | 208 D, | 2.65967E-05
- 110/120 | 209 D, | -3.30028E-08
0o 120/130| 209 D, | -2.13498E-10
zi 130/140 | 209 E, 3.35590E-05
- 140/150 | 210 E, 4.18229E-08
00 20 40 60 80 100 120 140 160 180 |150/160| 210 Mk 4.48973E-02
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IRG207 AT nyo¢= 2.6075 V6= 154.57 ng-n;, s= 0.0104
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.526
2.0 2.6413 Dy 1 16.0 0.865
3.0 2.6271 D, 1 15.0 0.912
4.0 2.6219 Rou (S) 1 14.0 0.902
5.0 2.6190 RP (S) 1 13.0 0.853
6.0 2.6168 12.5 0.873
7.0 2.6149 Thermal Properties 12.0 0.941
8.0 2.6130 Tg (C) 228 11.0 0.983
9.0 2.6110 Ts (C) 281 10.0 0.990
10.0 2.6089 OLgo/120c (107/K) 206 9.5 0.996
11.0 2.6066 Oo/120c (107/K) 209 9.0 0.998
12.0 2.6040 Cp (J/g'K) 0.37 8.5 0.998
12.5 2.6026 8.0 0.992
13.0 2.6011 Mechanical Expansion 7.5 0.996
14.0 2.5979 Properties Coefficient 7.0 0.997
HK (10"Pa)| 126 a (x107/K) 6.5 0.998
E (GPa) 15.6 °C o} 6.0 0.998
Constants of Dispersion Formula G (GPa) 6.1 -50/-40 | 199 5.5 0.996
A 2.6178540E+00 u 0.287 -40/-30 | 201 5.0 0.985
B 8.7753077E-02 -30/-20 | 203 4.5 0.982
C 2.7480087E-02 Temperature -20/-10 204 4.0 0.996
D -9.7270254E-05 i uf 10/0 | 205 3.5 0.996
Refractive Index
E 1.2742318E-08 (-40 ~ 80°C) 0/10 205 3.0 0.995
P -2.4376453E-10 (x10°°/°C) 10/20 | 206 2.5 0.996
A (um) |dn,,/dt 20/30 | 206 2.0 0.994
Other Properties 3 18 30/40 207 1.5 0.992
p (g/em’) 4.49 5 17 40/50 | 208 1.0 0.990
er 8 17 50/60 | 208
10 17 60/70 | 209
12 70/80 | 209
15 Transmittance T (2mm) 80/90 209
90/100 | 210 Constants of dn/dt
= 100/110| 211 D, | 145032E-05
- \/\ 110/120 | 211 D, | 3.49366E-08
00 120/130 | 213 D, 2.49190E-10
zj 130/140 | 214 E, 1.32518E-05
i 140/150 | 214 E, 2.46745E-08
00 20 40 60 80 100 120 140 160 180 |150/160| 215 Mk 9.73196E-01
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IRG208 AS40S60 n, o= 24168 v, 0= 159.19 n; - o= 0.0089
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 12.5 0.678
0.6328 2.6133 Dy 1 12 0.820
0.7065 2.5652 Dy 1 11.5 0.795
0.8521 2.5121 Roy (S) 4 11 0.928
0.8944 2.5023 RP (S) 2 10.5 0.929
1.0140 2.4816 10 0.916
1.5296 2.4437 Thermal Properties 9.5 0.932
2.0 2.4318 Tg (‘C) 205 9 0.967
2.5 2.4255 Ts (C) 227 8.5 0.992
3.0 24217 007120 (107/K) 218 8 0.999
4.0 2.4168 Oo/120°c (107/K) 221 7.5 0.999
5.0 2.4128 Cp (J/g'K) 7 0.999
6.0 2.4087 6.5 0.999
7.0 2.4043 Mechanical Expansion 6 0.999
8.0 2.3994 Properties Coefficient 5.5 0.999
9.0 2.3936 HK (10'Pa)| 112 a (x107/K) 5 0.999
10.0 2.3870 E (GPa) 17.1 °C o 4.5 0.999
11.0 2.3793 G (GPa) 6.5 -50/-40 | 209 4 0.999
12.0 2.3700 u 0.300 || -40/-30 | 210 3.5 0.999
-30/-20 212 3 0.999
Constants of Dispersion Formula -20/-10 213 2.5 0.999
A 2.4180937E+00 Temperature -10/0 214 2 0.999
B 5.8099763E-02 Lol d 0/10 | 215 1.5 0.999
Refractive Index
C 5.4197832E-03 (-40 ~ 80°C) 10/20 216 1 0.999
D -3.1062129E-04 (x10° /°C) 2030 | 217 0.8 0.999
E 2.2955580E-07 A (um) |dn,,/dt 30/40 218 0.7 0.996
F -2.8583874E-09 3 -1.4 40/50 218 0.6 0.833
5 -2.8 50/60 219
Other Properties 8 -3.9 60/70 220
p (g/em™) 3.19 10 -4.0 70/80 | 221
er 12 -4.2 80/90 222
Transmittance T (2mm) 90/100 | 223 Constants of dn/dt
i:é 100/110 | 224 D, |-4.64123E-06
il \‘—\,\ 110/120 | 231 D, |4.63395E-09
0.6 120/130 | 236 D, 2.54086E-11
g; 130/140 | 241 E, | 2.46810E-05
0 140/150 | 246 E, | 4.44783E-08
0.0 20 4.0 6.0 8.0 100 120 150/160 | 254 Mk 5.91022E-08
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IRG209 nyo¢= 3.1393 Vy06= 207.70 ng-n;, s= 0.0103
Chemical Properties (grade) Internal Transmittance
Refractive Indices RC(S) 1 A (um) T 2mm
A (um) n, RA(S) 1 17.0 0.858
2.0 Dy 1 16.0 0.926
3.0 3.1767 D, 1 15.0 0.933
4.0 3.1622 Rou (S) 1 14.0 0.838
5.0 3.1552 RP (S) 1 13.0 0.609
6.0 3.1507 12.5 0.761
7.0 3.1477 Thermal Properties 12.0 0.918
8.0 3.1452 Tg (C) 190 11.0 0.972
9.0 3.1429 Ts (C) 210 10.0 0.978
10.0 3.1408 OLgo/120c (107/K) 163 9.5 0.979
11.0 3.1385 Oo/120c (107/K) 167 9.0 0.980
12.0 3.1361 Cp (J/g'K) 8.5 0.975
12.5 3.1349 8.0 0.967
13.0 Mechanical Expansion 7.5 0.978
14.0 Properties Coefficient 7.0 0.979
HK (10"Pa)| 112 a (x107/K) 6.5 0.980
E (GPa) | 21.8 °C o} 6.0 0.979
Constants of Dispersion Formula G (GPa) 8.1 -50/-40 | 160 5.5 0.978
A 3.1453861E+00 u 0.344 -40/-30 | 161 5.0 0.977
B 2.8871318E-01 -30/-20 | 162 4.5 0.976
C -1.7639771E-02 Temperature -20/-10 163 4.0 0.975
D -7.2158095E-05 i uf 10/0 | 163 3.5 0.971
Refractive Index
E -7.1772673E-09 (-40 ~ 80°C) 0/10 164 3.0 0.966
IF -2.3844250E-10 (x10°°/°C) 10/20 164 2.5 0.956
A (um) |dn,/dt 20/30 | 164 2.0
Other Properties 3 181 30/40 165 1.5
p (g/em’) 5.31 5 168 40/50 165 1.0
er 8 161 50/60 165
10 160 60/70 165
12 159 70/80 166
15 Transmittance T (2mm) 80/90 166
90/100 | 166 Constants of dn/dt
= 100/110| 167 D, | 1.16845E-04
— \/_\ 110/120 | 167 D, | 2.20933E-07
0o 120/130| 168 D, | -2.09490E-09
2; 130/140 | 168 E, 1.32867E-04
i - 140/150 | 169 E, 3.75602E-07
00 20 40 60 80 100 120 140 160 180 |150/160| 169 Mk 2.92771E-01
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D-FK61@30 1.48965 1.49010 1.49183 1.49301 1.49407 1.49514 1.49543 1.49571 1.49694 1.49700 1.49845 1.50123 1.50157 1.50451 1.50721 1.51173 | 81.61 [ 2.21807952E+00 | -5.67922113E-03 | 8.28756139E-03 | 9.66891434E-05 | 3.56668643E-06 | -3.63065113E-07
D-FK61 D-FK61@4 1.49017 1.49062 1.49235 1.49353 1.49460 1.49566 1.49596 1.49623 1.49747 1.49752 1.49897 1.50175 1.50210 1.50504 1.50774 1.51226 | 81.69 | 2.21924633E+00 | -5.50682294E-03 | 8.57906707E-03 | 3.76004475E-06 | 1.69911482E-05 | -1.06003218E-06
D-FK61@MY 1.48840 1.48888 1.49066 1.49184 1.49291 1.49396 1.49426 1.49454 1.49576 1.49582 1.49727 1.50004 1.50039 1.50332 1.50601 1.51053 | 81.55 [ 2.21662175E+00 | -6.95464652E-03 | 7.12874443E-03 | 3.95290832E-04 | -3.34640166E-05 | 1.38048819E-06
D-FK90 D-FK90@30 1.45238 1.45277 1.45425 1.45524 1.45615 1.45704 1.45729 1.45752 1.45855 1.45860 1.45981 1.46212 1.46241 1.46486 1.46710 1.47085 | 90.19 | 2.10866977E+00 | -4.81589397E-03 | 7.02478609E-03 | -2.48667024E-05 [ 1.78185408E-05 | -1.09874507E-06
D-FK90@MY 1.45130 1.45173 1.45328 1.45429 1.45520 1.45609 1.45633 1.45656 1.45759 1.45764 1.45885 1.46116 1.46145 1.46388 1.46612 1.46987 | 90.26 [ 2.10864501E+00 | -6.59257859E-03 | 5.45164317E-03 | 3.94323524E-04 | -3.56305873E-05 | 1.47619898E-06
D-FK95 D-FK95@30 1.43134 1.43170 1.43306 1.43396 1.43478 1.43559 1.43582 1.43603 1.43696 1.43700 1.43810 1.44019 1.44044 1.44264 1.44466 1.44803 | 95.10 | 2.04831817E+00 | -4.48612591E-03 | 6.22248873E-03 | -7.98581030E-06 | 1.22118495E-05 | -7.39464344E-07
D-FK95@MY 1.43033 1.43075 1.43223 1.43317 1.43399 1.43480 1.43503 1.43524 1.43617 1.43621 1.43730 1.43940 1.43966 1.44185 1.44386 1.44723 | 94.83 [ 2.05094559E+00 | -7.62903612E-03 | 3.38061143E-03 | 7.59245138E-04 | -8.44910069E-05 | 3.82064819E-06
D-K9@30 1.50603 1.50673 1.50929 1.51094 1.51241 1.51384 1.51424 1.51461 1.51625 1.51633 1.51825 1.52190 1.52236 1.52621 1.52976 1.53574 | 64.06 | 2.27095299E+00 | -1.08648469E-02 | 1.05786491E-02 1.54454636E-04 | 5.64088446E-06 | -4.70999004E-07
D-K9 D-K9@4 1.50653 1.50723 1.50979 1.51144 1.51291 1.51434 1.51474 1.51511 1.51675 1.51682 1.51874 1.52240 1.52285 1.52670 1.53025 1.53624 | 64.12 | 2.27328277E+00 | -1.12400565E-02 [ 9.97599803E-03 | 3.45416287E-04 | -2.14522809E-05 | 9.35402686E-07
D-KOY@MY 1.50444 1.50524 1.50804 1.50975 1.51123 1.51265 1.51305 1.51342 1.51504 1.51512 1.51703 1.52069 1.52115 1.52502 1.52858 1.53456 | 64.07 | 2.27572092E+00 | -1.64829292E-02 | 6.08873299E-03 1.23341948E-03 | -1.13324426E-04 | 4.43679918E-06
D-PK60 D-PK60@30 1.58112 1.58182 1.58444 1.58618 1.58775 1.58931 1.58974 1.59014 1.59193 1.59201 1.59412 1.59814 1.59864 1.60291 1.60684 1.61349 | 67.00 [ 2.50030926E+00 | -1.01689443E-02 | 1.24607241E-02 | 1.85952458E-04 | 2.05179854E-06 | -1.49222817E-07
D-PK60@MY 1.57865 1.57943 1.58223 1.58401 1.58559 1.58714 1.58757 1.58797 1.58975 1.58983 1.59193 1.59596 1.59646 1.60073 1.60466 1.61131 [ 66.87 | 2.49938722E+00 | -1.42892453E-02 | 9.34545116E-03 | 9.22415376E-04 [ -7.96926698E-05 | 3.28459896E-06
D-PK62@30 1.60722 1.60793 1.61065 1.61249 1.61418 1.61586 1.61633 1.61676 1.61872 1.61881 1.62112 1.62555 1.62610 1.63084 1.63522 1.64265 | 63.85 [ 2.58101085E+00 | -9.35112569E-03 | 1.43302338E-02 | 8.87867497E-05 | 2.39962149E-05 | -1.31422303E-06
D-PK62 D-PK62@4 1.60801 1.60872 1.61144 1.61329 1.61498 1.61666 1.61712 1.61756 1.61951 1.61960 1.62191 1.62635 1.62690 1.63163 1.63602 1.64345 | 63.94 | 2.58349824E+00 | -9.38526125E-03 | 1.44926085E-02 | 8.39203690E-06 | 3.91021928E-05 | -2.23935731E-06
D-PK62@MY 1.60546 1.60610 1.60866 1.61047 1.61215 1.61384 1.61431 1.61475 1.61671 1.61680 1.61912 1.62355 1.62410 1.62882 1.63320 1.64063 | 63.52 [ 2.56860724E+00 | -5.38707629E-03 | 1.75069855E-02 | -6.87624754E-04 | 1.10995728E-04 | -4.98467098E-06
D-PK70@30 1.51542 1.51607 1.51845 1.51999 1.52136 1.52269 1.52306 1.52341 1.52493 1.52500 1.52679 1.53017 1.53058 1.53413 1.53738 1.54287 | 70.32 | 2.29965045E+00 | -1.03835061E-02 | 9.47420898E-03 | 3.16683036E-04 | -2.62425226E-05 | 1.36324904E-06
D-PK70 D-PK70@4 1.51690 1.51755 1.51993 1.52148 1.52285 1.52419 1.52456 1.52491 1.52644 1.52651 1.52829 1.53168 1.53210 1.53564 1.53890 1.54441 | 70.30 [ 2.30381090E+00 | -1.02497505E-02 | 9.70787950E-03 | 2.73667281E-04 | -2.32664293E-05 | 1.35699791E-06
D-PK70@MY 1.51168 1.51234 1.51473 1.51627 1.51764 1.51897 1.51933 1.51968 1.52119 1.52126 1.52303 1.52638 1.52680 1.53033 1.53359 1.53908 [ 70.35 | 2.28762859E+00 | -1.01674763E-02 | 1.02576513E-02 | -1.66576093E-05 [ 2.58810983E-05 | -1.41889408E-06
D-ZK2N@30 1.57504 1.57579 1.57863 1.58054 1.58228 1.58399 1.58448 1.58492 1.58691 1.58700 1.58935 1.59384 1.59441 1.59918 1.60364 1.61145 | 59.59 [ 2.48098765E+00 | -1.07611097E-02 | 1.30595297E-02 | 5.70453194E-04 | -6.87445031E-05 | 5.08145529E-06
D-ZK2N D-ZK2N@4 1.57581 1.57656 1.57941 1.58132 1.58305 1.58477 1.58525 1.58570 1.58769 1.58778 1.59013 1.59462 1.59518 1.59996 1.60442 1.61222 | 59.67 | 2.48339168E+00 | -1.07617647E-02 | 1.30949062E-02 | 5.62576223E-04 | -6.76286371E-05 | 5.01368289E-06
D-ZK2N@MY 1.57321 1.57395 1.57677 1.57867 1.58040 1.58212 1.58260 1.58304 1.58503 1.58512 1.58747 1.59196 1.59252 1.59730 1.60177 1.60959 | 59.46 | 2.47402496E+00 | -1.00824802E-02 | 1.37248962E-02 | 3.54682439E-04 | -3.75091837E-05 | 3.45387288E-06
D-ZK3L@30 1.57711 1.57790 1.58083 1.58275 1.58448 1.58618 1.58665 1.58709 1.58904 1.58913 1.59142 1.59580 1.59634 1.60095 1.60520 1.61247 | 61.25 | 2.49074484E+00 | -1.28107504E-02 | 1.19021712E-02 | 7.38866979E-04 | -8.24332058E-05 | 4.70546661E-06
D-ZK3L D-ZK3L@4 1.57796 1.57875 1.58168 1.58361 1.58533 1.58703 1.58750 1.58794 1.58990 1.58998 1.59228 1.59665 1.59719 1.60180 1.60606 1.61332 | 61.33 [ 2.49311083E+00 | -1.27088514E-02 | 1.21872378E-02 | 6.41303476E-04 | -6.72916072E-05 | 3.85806013E-06
D-ZK3L@MY 1.57487 1.57570 1.57872 1.58068 1.58242 1.58412 1.58459 1.58503 1.58698 1.58707 1.58936 1.59373 1.59427 1.59890 1.60317 1.61040 | 61.09 | 2.48448282E+00 | -1.37621177E-02 | 1.24887564E-02 | 3.73488038E-04 [ -1.17280886E-05 | 2.89945496E-07
D-ZK3L-M90@30 1.57635 1.57712 1.58001 1.58193 1.58365 1.58535 1.58582 1.58627 1.58823 1.58831 1.59061 1.59499 1.59555 1.60018 1.60446 1.61171 61.02 | 2.48520640E+00 | -1.11940698E-02 | 1.38766236E-02 | 1.12540137E-04 | 1.15205458E-05 | -4.63440822E-07
D-ZK3L-M90 D-ZK3L-M90@4 1.57717 1.57794 1.58084 1.58276 1.58448 1.58618 1.58665 1.58709 1.58905 1.58913 1.59143 1.59580 1.59636 1.60099 1.60528 1.61254 | 61.19 | 2.48756481E+00 | -1.11596189E-02 | 1.41902136E-02 | -1.92545015E-05 | 3.28872808E-05 | -1.61366406E-06
D-ZK3L-M90@MY 1.57423 1.57510 1.57821 1.58017 1.58190 1.58359 1.58406 1.58450 1.58645 1.58653 1.58882 1.59321 1.59376 1.59841 1.60269 1.60994 | 60.97 | 2.48745772E+00 | -1.64332369E-02 | 9.67827735E-03 1.12480235E-03 | -1.02097805E-04 | 4.34876912E-06
D-ZK50@30 1.59586 1.59671 1.59986 1.60194 1.60380 1.60565 1.60616 1.60664 1.60876 1.60886 1.61136 1.61616 1.61676 1.62184 1.62655 1.63460 | 57.90 [ 2.54913552E+00 | -1.32831855E-02 | 1.39362205E-02 | 4.99307363E-04 | -3.36145332E-05 | 1.90094032E-06
D-ZK50 D-ZK50@4 1.59683 1.59767 1.60082 1.60290 1.60477 1.60661 1.60712 1.60760 1.60972 1.60982 1.61232 1.61712 1.61771 1.62279 1.62750 1.63555 | 58.02 [ 2.55263609E+00 | -1.34661326E-02 | 1.36063144E-02 | 6.14980384E-04 | -5.15909720E-05 | 2.90489184E-06
D-ZK50@MY 1.59363 1.59448 1.59766 1.59974 1.60161 1.60345 1.60396 1.60444 1.60656 1.60666 1.60916 1.61395 1.61455 1.61964 1.62436 1.63241 57.78 | 2.54256185E+00 | -1.36618478E-02 | 1.37992487E-02 | 4.85457779E-04 | -2.63719962E-05 | 1.33894389E-06
D-LaK6@30 1.67799 1.67895 1.68259 1.68506 1.68731 1.68955 1.69017 1.69076 1.69338 1.69350 1.69661 1.70258 1.70333 1.70973 1.71570 1.72593 | 53.20 [ 2.81505089E+00 | -1.41604226E-02 | 1.82673200E-02 | 6.74961616E-04 | -4.03278304E-05 | 2.39186650E-06
D-LaK6 D-LaK6@4 1.67915 1.68010 1.68375 1.68621 1.68847 1.69071 1.69134 1.69192 1.69454 1.69466 1.69776 1.70374 1.70449 1.71089 1.71685 1.72708 | 53.31 | 2.81835454E+00 | -1.39294315E-02 | 1.87498811E-02 | 5.15999680E-04 [ -1.67503823E-05 | 1.12926389E-06
D-LaK6@MY 1.67527 1.67621 1.67985 1.68233 1.68460 1.68685 1.68748 1.68807 1.69069 1.69081 1.69391 1.69988 1.70063 1.70704 1.71302 1.72323 | 53.02 [ 2.80103191E+00 | -1.19502231E-02 | 2.18796415E-02 | -4.75205602E-04 | 1.21814032E-04 | -5.94782181E-06
D-ZF10 D-ZF10@30 1.66578 1.66698 1.67192 1.67552 1.67896 1.68249 1.68350 1.68445 1.68875 1.68893 1.69417 1.70466 1.70600 1.71785 1.72959 1.75178 | 31.08 | 2.76366083E+00 | -1.24616807E-02 | 2.66401782E-02 | 2.38393825E-03 [ -2.27557760E-04 | 2.16448822E-05
D-ZF10@MY 1.66203 1.66305 1.66763 1.67119 1.67463 1.67817 1.67917 1.68012 1.68438 1.68457 1.68974 1.70006 1.70138 1.71319 1.72497 1.74715 | 31.27 | 2.72366950E+00 | 1.70026066E-03 | 4.37749094E-02 | -2.85248716E-03 | 4.75548226E-04 | -1.27017399E-05
D-ZF10A@30 1.66585 1.66704 1.67193 1.67553 1.67895 1.68249 1.68350 1.68444 1.68874 1.68893 1.69417 1.70466 1.70600 1.71795 1.72975 1.75193 | 31.08 | 2.76027780E+00 | -1.06941385E-02 | 2.92240616E-02 | 1.44064372E-03 | -7.09323241E-05 | 1.25693927E-05
D-ZF10A D-ZF10A@4 1.66747 1.66866 1.67358 1.67720 1.68065 1.68420 1.68521 1.68616 1.69048 1.69067 1.69594 1.70650 1.70785 1.71988 1.73179 1.75411 30.97 | 2.76501131E+00 | -1.05557069E-02 [ 2.99621695E-02 | 1.22008203E-03 | -3.03657538E-05 | 1.02425302E-05
D-ZF10A@MY 1.66143 1.66282 1.66822 1.67194 1.67541 1.67892 1.67992 1.68085 1.68509 1.68528 1.69045 1.70083 1.70217 1.71409 1.72593 1.74810 [ 31.28 | 2.75830985E+00 | -1.97047359E-02 | 2.62880213E-02 | 1.42355045E-03 | 4.78551035E-06 | 6.50174732E-06
D-ZF5ON D-ZF52N@30 1.81108 1.81281 1.82015 1.82565 1.83096 1.83648 1.83806 1.83955 1.84635 1.84666 1.85504 1.87209 1.87431 1.89430 1.91469 1.95467 | 23.78 | 3.25154745E+00 | -1.45603806E-02 | 4.82406088E-02 | 3.12705995E-03 | -2.06388870E-04 | 3.78595910E-05
D-ZE5S2N@MY 1.80530 1.80724 1.81495 1.82050 1.82578 1.83123 1.83279 1.83426 1.84097 1.84127 1.84953 1.86637 1.86856 1.88830 1.90844 1.94807 | 23.94 | 3.25185211E+00 | -2.67024819E-02 | 3.79090037E-02 | 5.55471595E-03 | -5.12673256E-04 | 5.23054064E-05
D-LaF050@30 1.74994 1.75101 1.75515 1.75802 1.76066 1.76331 1.76406 1.76475 1.76787 1.76802 1.77173 1.77891 1.77980 1.78753 1.79475 1.80718 | 49.24 | 3.05764396E+00 | -1.46517743E-02 | 2.34463123E-02 | 7.01742420E-04 | -2.73402326E-05 | 1.97166425E-06
D-LaF050 D-LaF050@4 1.75107 1.75213 1.75628 1.75916 1.76181 1.76447 1.76521 1.76591 1.76903 1.76917 1.77288 1.78006 1.78096 1.78868 1.79590 1.80831 [ 49.34 | 3.05999444E+00 | -1.39997235E-02 | 2.47467284E-02 | 2.85627025E-04 | 3.28925135E-05 | -1.22103526E-06
D-LaF050@MY 1.74720 1.74826 1.75237 1.75522 1.75785 1.76049 1.76123 1.76193 1.76503 1.76517 1.76887 1.77604 1.77694 1.78466 1.79188 1.80431 [ 49.21 [ 3.04720608E+00 | -1.41269343E-02 | 2.39142422E-02 | 4.73669677E-04 | 1.10526123E-05 | -2.01636002E-07
D-LaF50@30 1.75438 1.75545 1.75961 1.76248 1.76513 1.76779 1.76854 1.76923 1.77236 1.77250 1.77622 1.78340 1.78430 1.79204 1.79927 1.81174 | 49.50 | 3.07337625E+00 | -1.48574785E-02 | 2.34948451E-02 | 7.16989975E-04 | -3.03961557E-05 | 2.24464169E-06
D-LaF50 D-LaF50@4 1.75559 1.75666 1.76082 1.76370 1.76635 1.76901 1.76975 1.77045 1.77357 1.77371 1.77743 1.78462 1.78552 1.79325 1.80049 1.81297 | 49.57 | 3.07720793E+00 | -1.47008474E-02 | 2.38529304E-02 | 6.07390558E-04 | -1.53514506E-05 | 1.52980567E-06
D-LaF50@MY 1.75140 1.75250 1.75674 1.75963 1.76228 1.76494 1.76568 1.76638 1.76949 1.76963 1.77335 1.78054 1.78144 1.78918 1.79641 1.80888 [ 49.34 | 3.06570728E+00 | -1.65756530E-02 | 2.23887351E-02 | 9.15550779E-04 [ -4.50949865E-05 | 2.51895099E-06
D-LaF50-170@30 1.75608 1.75714 1.76129 1.76416 1.76681 1.76947 1.77022 1.77092 1.77406 1.77420 1.77793 1.78514 1.78604 1.79377 1.80098 1.81346 | 49.41 | 3.07996867E+00 | -1.49730363E-02 | 2.26125445E-02 | 1.12810004E-03 [ -9.99130408E-05 | 6.18705456E-06
D-LaF50-170 D-LaF50-170@4 1.75729 1.75835 1.76250 1.76537 1.76803 1.77069 1.77144 1.77214 1.77527 1.77541 1.77915 1.78636 1.78726 1.79498 1.80220 1.81469 | 49.48 | 3.08441970E+00 | -1.50876838E-02 | 2.24959159E-02 | 1.17624206E-03 | -1.07935431E-04 | 6.68643564E-06
D-LaF50-170@MY 1.75312 1.75422 1.75843 1.76131 1.76396 1.76662 1.76736 1.76806 1.77119 1.77133 1.77506 1.78228 1.78318 1.79091 1.79812 1.81060 [ 49.25 [ 3.07292494E+00 | -1.68469614E-02 | 2.09164931E-02 | 1.54018025E-03 | -1.47194151E-04 | 8.21460866E-06
D-LaF731@30 1.71080 1.71191 1.71635 1.71949 1.72243 1.72541 1.72625 1.72705 1.73061 1.73077 1.73505 1.74345 1.74452 1.75376 1.76260 1.77835 | 40.50 | 2.91839395E+00 | -1.31881796E-02 | 2.56126448E-02 | 9.59611523E-04 | -3.53323234E-05 | 4.57862484E-06
D-LaF731 D-LaF731@4 1.71165 1.71277 1.71721 1.72036 1.72331 1.72630 1.72714 1.72793 1.73150 1.73165 1.73594 1.74436 1.74542 1.75468 1.76353 1.77930 | 40.50 [ 2.92108182E+00 | -1.31204360E-02 | 2.58761021E-02 | 8.84958938E-04 | -2.40217764E-05 | 3.98375191E-06
D-LaF731@MY 1.70963 1.71048 1.71435 1.71738 1.72031 1.72331 1.72416 1.72495 1.72853 1.72869 1.73298 1.74134 1.74239 1.75159 1.76042 1.77618 | 40.42 | 2.88710153E+00 | 2.55539041E-03 | 3.90963758E-02 | -2.48817054E-03 | 3.67355418E-04 | -1.29914977E-05
D-LaF743@30 1.72590 1.72692 1.73091 1.73366 1.73621 1.73876 1.73948 1.74016 1.74317 1.74330 1.74689 1.75383 1.75470 1.76215 1.76911 1.78110 | 49.33 [ 2.97441605E+00 | -1.38572738E-02 | 2.19649180E-02 | 8.10197466E-04 | -4.79702937E-05 | 3.00170973E-06
D-LaF743 D-LaF743@4 1.72706 1.72808 1.73207 1.73483 1.73737 1.73993 1.74065 1.74132 1.74433 1.74447 1.74806 1.75500 1.75586 1.76331 1.77026 1.78226 | 49.40 | 2.97884807E+00 | -1.40607707E-02 | 2.16628828E-02 | 9.23913202E-04 | -6.62890845E-05 | 4.04699479E-06
D-LaF743@MY 1.72297 1.72405 1.72817 1.73097 1.73353 1.73609 1.73680 1.73747 1.74048 1.74061 1.74418 1.75111 1.75198 1.75945 1.76642 1.77841 | 49.31 [ 2.96819362E+00 | -1.65194417E-02 | 2.09155349E-02 | 8.79510678E-04 | -3.49347469E-05 | 1.57148322E-06
D-ZLaF52L @30 1.78422 1.78543 1.79027 1.79371 1.79694 1.80022 1.80114 1.80201 1.80592 1.80610 1.81080 1.82002 1.82117 1.83126 1.84085 1.85784 | 40.73 | 3.17316178E+00 | -1.45588429E-02 | 2.92758988E-02 1.20865059E-03 | -6.18358136E-05 | 5.88185791E-06
D-ZLaF52L D-ZLaF52L @4 1.78546 1.78667 1.79151 1.79496 1.79819 1.80147 1.80239 1.80326 1.80717 1.80735 1.81205 1.82127 1.82243 1.83252 1.84212 1.85912 | 40.78 | 3.17770048E+00 | -1.46668389E-02 | 2.92787167E-02 | 1.20475248E-03 | -5.96497411E-05 | 5.72773146E-06
D-ZLaF52L@MY 1.78160 1.78279 1.78761 1.79105 1.79428 1.79755 1.79848 1.79935 1.80325 1.80342 1.80811 1.81730 1.81846 1.82853 1.83812 1.85508 | 40.68 | 3.16119139E+00 | -1.32645181E-02 | 3.10381098E-02 | 6.23527886E-04 [ 1.87542859E-05 1.85364216E-06
D-ZLaF52N@30 1.78814 1.78935 1.79418 1.79762 1.80084 1.80411 1.80505 1.80591 1.80982 1.81000 1.81469 1.82387 1.82502 1.83508 1.84465 1.86160 [ 41.00 [ 3.18681101E+00 | -1.44191920E-02 | 2.95460135E-02 | 1.15252022E-03 | -5.90862778E-05 | 5.97442323E-06
D-ZLaF52N D-ZLaF52N@4 1.78932 1.79052 1.79536 1.79880 1.80203 1.80531 1.80623 1.80710 1.81101 1.81119 1.81588 1.82507 1.82623 1.83630 1.84587 1.86283 | 41.05 | 3.19028483E+00 | -1.40949828E-02 | 3.00983925E-02 | 9.93160032E-04 | -3.59599527E-05 | 4.74677131E-06
D-ZLaF52N@MY 1.78552 1.78671 1.79151 1.79495 1.79817 1.80145 1.80237 1.80324 1.80714 1.80731 1.81199 1.82116 1.82232 1.83236 1.84193 1.85887 | 40.96 | 3.17422835E+00 | -1.27898867E-02 | 3.16327740E-02 | 4.79294391E-04 | 3.35588491E-05 1.34253852E-06
D-ZLaF52N-M170@30 1.78654 1.78774 1.79256 1.79599 1.79921 1.80247 1.80340 1.80427 1.80817 1.80834 1.81303 1.82223 1.82339 1.83343 1.84298 1.85982 [ 40.92 | 3.18131839E+00 | -1.44359617E-02 | 2.92512247E-02 | 1.19876602E-03 [ -5.70803235E-05 | 5.23040290E-06
D-ZLaF52N-M170 D-ZLaF52N-M170@4 1.78776 1.78896 1.79378 1.79721 1.80044 1.80371 1.80463 1.80550 1.80940 1.80958 1.81427 1.82347 1.82463 1.83469 1.84424 1.86109 [ 40.97 [ 3.18560474E+00 | -1.44291698E-02 | 2.93401057E-02 | 1.17993577E-03 | -5.31087576E-05 | 4.96363126E-06
D-ZLaF52N-M170@MY | 1.78392 1.78510 1.78989 1.79332 1.79654 1.79980 1.80073 1.80159 1.80549 1.80566 1.81035 1.81951 1.82067 1.83070 1.84024 1.85709 | 40.88 | 3.16956802E+00 | -1.31714110E-02 | 3.07028920E-02 | 7.46878393E-04 | 6.37397652E-07 | 2.57853973E-06
D-ZLaF53@30 1.81004 1.81137 1.81671 1.82054 1.82414 1.82781 1.82884 1.82981 1.83421 1.83441 1.83972 1.85019 1.85152 1.86316 1.87437 1.89451 37.28 | 3.26258096E+00 | -1.52499377E-02 | 3.41466836E-02 | 9.84000388E-04 | 1.27478564E-05 | 3.62442642E-06
D-ZLaF53 D-ZLaF53@4 1.81149 1.81282 1.81818 1.82201 1.82561 1.82928 1.83032 1.83130 1.83571 1.83591 1.84122 1.85170 1.85303 1.86464 1.87582 1.89610 | 37.28 | 3.27008277E+00 | -1.61926283E-02 | 3.21832707E-02 1.80500371E-03 | -1.31286203E-04 | 1.24549235E-05
D-ZLaF53@MY 1.80674 1.80798 1.81318 1.81699 1.82060 1.82428 1.82531 1.82629 1.83069 1.83088 1.83618 1.84662 1.84795 1.85957 1.87080 1.89094 | 37.19 | 3.23842428E+00 | -8.84435461E-03 | 4.14390646E-02 [ -1.15440808E-03 | 2.92286579E-04 | -9.82321535E-06
D-ZLaF814 D-ZLaF814@30 1.79076 1.79207 1.79734 1.80110 1.80465 1.80825 1.80927 1.81023 1.81455 1.81474 1.81995 1.83025 1.83156 1.84293 1.85388 1.87363 | 37.03 | 3.19574140E+00 | -1.58738035E-02 | 3.15329222E-02 1.57767624E-03 | -9.05739467E-05 | 9.32711709E-06
D-ZLaF814@MY 1.78662 1.78814 1.79384 1.79769 1.80124 1.80482 1.80583 1.80678 1.81107 1.81126 1.81644 1.82670 1.82800 1.83937 1.85032 1.87007 [ 37.08 | 3.20091413E+00 | -2.76681591E-02 | 2.23495517E-02 | 3.71629093E-03 | -3.29039849E-04 | 1.95221817E-05
D-ZLaF851@30 1.82801 1.82929 1.83442 1.83808 1.84154 1.84505 1.84604 1.84697 1.85116 1.85135 1.85639 1.86628 1.86753 1.87838 1.88871 1.90699 | 40.10 | 3.32860198E+00 | -1.49218815E-02 | 3.29458426E-02 1.05526131E-03 | -2.14847086E-05 | 3.89175295E-06
D-ZLaF851 D-ZLaF851 @4 1.82929 1.83056 1.83570 1.83937 1.84283 1.84633 1.84733 1.84826 1.85245 1.85264 1.85769 1.86758 1.86883 1.87969 1.89003 1.90831 | 40.12 | 3.33321024E+00 | -1.49061819E-02 | 3.29856654E-02 | 1.06609787E-03 | -2.34520199E-05 | 4.00397431E-06
D-ZLaF851 @MY 1.82492 1.82625 1.83154 1.83525 1.83871 1.84222 1.84321 1.84414 1.84832 1.84851 1.85353 1.86340 1.86465 1.87549 1.88582 1.90410 [ 40.06 | 3.32158876E+00 | -1.78378196E-02 | 3.17010602E-02 | 1.20107109E-03 [ -2.53759676E-05 | 3.62765055E-06
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