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Temperature Characteristics of Optical Calcite Crystals
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Abstract  Through the coefficient of thermal expansion tensor, the formula of the omnidirectional thermal
expansion coefficient of the optic calcite crystal (OCC) is deduced, and the zero-expansion direction of the OCC is
determined. The expression of the omnidirectional birefringence versus temperature is derived, and the relationship
between the omnidirectional optical path difference and temperature is also provided. These results show that the
zero-expansion of the OCC occurs at the azimuth angle of 65.35° or 114.65°. The effect of temperature on the
optical path difference is subject to the azimuth angle and along the direction perpendicular to the optical axis, this
effect is the most.
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Fig. 1 Two order characteristic surface of thermal expansion coefficients of OCC
T yz FHEN (=038 r A ratEm ES B o M RERKNY ¥ y=r sinf.2=r cos 0
fRA (215

1 A
2 6
T 56 sint0 1 26.6 costd 10 4
M2 = fik o 7w 1 OCC #MIZ K RECH
ag:lz:(*5.6 sin*d 4 26.6 cos*d) X 107°, 4
r

OCC I ik 2 B0 BE Iy 07 f B A8 fb e RN IE 2 frs . IR i 26 0T LE H L OCC 1 #1412 ik 2 B0bE 7
PR AR L. M 0=165.35"5K 0=114.65"Hf , A Ak RECE T, RIX WA J5 1 2 OCC 1Y % 1 ik
J5 15 7L A TE 0P 90 BT B, VR K SR B o B O Ff 1925 Ak S5/ s 5 6 fFE 20° ~ 70° 1 1 B AR B L o 3
IR . T30 o #h 2R 5CT A AR 5l Iy 1) R B O AR Yl O 1 AR 310 IR R AR A AS 2 R0 R RS B
R FRPE

Kl 3 SR AR B R T OCC $48 ik 2 50HE 00D 1 b 40 A . B b b f R i iR AR — 5 1) 5
iR G Al (2 D 92 £1,0°.90° 180 270 /R AR PN 4 AN HEBE 5 Il WA £ A1 2 5 il 6 0 4% o 30 R i K B
FErR %7 1) bR K 2R B0 4 X, 26,6 X105 5 — 5.6 X104 B XF M A 0° I 90° 1 OCC (1 #4Jig ik

3 WEEXT OCC BT 5 3R ) 5 1
MR AR Ky AT K Co ) T 3T R Jy

oy g
n, 7n0+dTAT’ (5)
K n JE o I ESTHH . B4 o SeIr I 5 09 I B A2 b iy
. dn,
Ano 7dTAT’ (6)

0826002-2



3

i

{5

5t
10-|l|lnl|l|l|l|

Thermal expansion coefficient /10
—_
S
T

L

-

|

P

220 0 20 40 60 80 100 120 140 160 180 200

6/°)

Kl 2 OCC R ik 28 $ b J7 oz FA 19 48 4k

Fig. 2 Thermal expansion coefficient of

270°

0° (=

) 26.6X10°6

—-5.6X107°

180°
Bl 3 (001 THT #A 2 Ik 28 B ) 25 18] 75 o2 53 A

Fig. 3 Spatial azimuth distribution of thermal

OCC versus azimuth angle expansion coefficients at surface (001)
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Fig. 6 Temperature coefficient of birefringence versus azimuth angle for different wavelengths
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temperature versus azimuth angle for different wavelengths
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Table 1 Measurement results of phase retardation &
Parameter Value
0 /() 30.00 30.00 30.00 65.35 65.35 65.35 90.00 90.00 90.00
Temperature /°C 20 25 30 20 25 30 20 25 30
o /(™ 40.4 31.3 22.1 149.5 113.2 77.1 102.3 57.1 12.1
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