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PREETR B (BigSizO12) ARAA, & B H T HOG I ) 4%
G R AR IS, HAME R ZnTe, ZnSe, GaAs
S SRR T SR [4) AR T —Fh R B
JERUAT S SR B 77 9%, RIAMINRL g M1 37 Y A
w3 T, SHEAE, SBRBANNRL SN [0y 01 0
000", ZMnELIZ A [0, 0, E5)T, S A3 5 etk
[nlz + (m11 + 7T12)01} (23 + 23)

o

1
+ <2 + 271'120’1)17% + 27‘41E3.T1$2 =1. (29)
n

(29) K5 LR 7R (26) 240k, @it 52 (29) 3
A, ATISANAE R R BT SR R 2 50
n1 =~ ne—0.5n3[(m11+m12)01 +741 E3),
ng & ne—0.5n3[(m11+m12)01 — 141 E3), (30)
ng <~ Ng — ngﬂ'lgo’l.
X T g 77 AR IR G (A m ), ik rIs
BT A

An =ny —ny = n3ry Es, (31)

BRI An SANINR A R/ANTESR. AT, X T i
FRALTT G AR, WERAE BRI 21, o BT 1) B AR
FPAHEE DL R, th AT LAAT 208 G 540 XU 4
XY a3 7 A A G .

3.5 HAGESERAK

S0 RIRE 51 L 1) AT S %o ¥ o 35 T e 2 A
A AR S PR AR R g s i (26501 B3R Ty v b AT
DL T 2 BRGS0 . lan: JE T
SLJTE FE m3m R AR (YsFes O12) 6 i
P LA S AOT-5 F FR-5 &5 75 PGt B 3, 1% 46 iy
PRI HE P TR R B2 A6 IR S 2% DL
S AR A6 s 2 U AR R dT, IR R
ey 75 S — M A R (e A3 A
FEP AL I TT BTG s BT A1), LT e R[]
XL 07 R 01 = 09 #£0, HRFLT)
Gy YN FI 78, RIRT BRI R 5 W6 R
il I AS R 5 .

4 2 #®

FRE AT 5 R ARER 0TIk, J I R G o3 W & e
TG R A RT3 1 580 B8R o] i, S T = R B
ARF i R 10Ul it Ak B G it Ak T B g 1 A% R 1)
B, ME DL G 6 T S 15 (BT IR RS i R
(IO el R, A T S AR A 50 B
R WA RS R, JUAT DL BRIy o — il
J5 T A 45 1 S Y PR B8 5 LT s T BT R B
A&, BLJ 43m, 432, m3m SRR ST T SRR A O
PR, R RE R R ARIYE 21, 2o 7RI IER
JIMSE BEAEAESI VIR /7, 8 ik RAFAE 25 7717
[ 1E B 77, WIAT DA25 BV o6 ot Ak 8 ' B g 77 1)
BRI B, PS5 1038 A Tt 28k s
SRS, %o T BRI SR IR B S5 K 235 51 L 1 3 7 i
FERAT 55 e 2= 2 AR A, F5 AT . Ak
TR 2 [ 5 A O LT S 1 T 0 & O S
R 1] 28 A B S A O 2 R A I BT A A
F B EE T SORS .
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Abstract

There often appears unwanted elasto-optical birefringence in optical devices such as electro-optical, magneto-optical
modulators and sensors when they are manufactured and used. This kind of elasto-optical birefringence causes unwanted
effect for optical device and needs to be removed. Based on the method of index ellipsoid analysis, we theoretically
analyze elasto-optical effects in various point groups of optical crystals and glasses, and accordingly propose some
methods to eliminate unwanted elasto-optical birefringences in optical crystals and glasses. Main conclusions show that
for orthorhombic biaxial crystal and the light wave propagating along any one crystalline axis of the crystal, if there is
no shearing stress and the two external normal stresses applied to the other two crystalline axes can keep a constant
ratio related to crystal parameters including refractive index and photoelastic constants, then unwanted elasto-optical
birefringence can be eliminated from relevant optical devices, typical crystals include potassium titanium oxide phosphate
(KTiOPOy4, KTP) crystal and rubidium titanium oxide phosphate (RbTiOPO4, RTP) crystal, which are usually used as
electrooptic Q-switchers in laser systems. For all the uniaxial crystyals such as potassium dihydron phosphate (KH2POy,
KDP), beta-barium borate (8-BaB204, BBO) and lithiun niobate (LiNbOgs, LN) crystals, cubic crystals of 43m, 432,
m3m point groups such as bismuth germanate (BisGesO12, BGO) crystal, and optical glasses, if the two normal stresses
applied to the x1- and x2-crystalline axes of the crystal are equal to each other and there is no shearing stress, or there
exists only one normal stress applied to the zs-crystalline axis of the crystal, then for the light wave propagating along
the zs-crystalline axis, unwanted elasto-optical birefringence in relevant optical devices can also be eliminated. The
above-proposed method to remove unwanted elasto-optical birefringence is benificial to design, manufacture, and usage

of related optical devices.

Keywords: elasto-optical effects, birefringence, electro-optical effects, optical devices
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