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Research of temperature insensitivity of uniaxial birefringence filters

GAO Ao, KONG Yong, XIA Gang, HAN Hua, WANG Xin
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Abstract: In order to study the temperature-dependant properties of a birefringent filter made by uniaxial crystals LiNbO; ,the

relationship between birefringence and thickness of LiNbO, with the change of temperature was characterized by numerical

simulation. Transmission spectrum of the designed LiNbO, birefringence filter was tested and investigated by using Ultra-6600

spectrophotometer. The results show that, in different bandwidths, a certain incident angle can be found to make center wavelength

of the filter is insensitive to temperature. Further, the birefringence filter maintains temperature stability. The results show that,

temperature stability of filter and precision of the LiNbOj filter can be improved by adjusting the direction of incident light.
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Fig. 1 Schematic diagram of the LiNbO, filter
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Fig.3 Relationship between equivalent thickness of LiNbO; and tempera-
ture when 0 =10°,¢ =45°
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Fig.4 Relationship between transmission of LiNbO; filter and wavelength
when T'=333K,343K,353K
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Fig. 6 Transmission of LiNbOj; filter

Fr B AR AR 10% 247, 5 i T 5256 o B A 41k A
T G LA R U

3 & ®

BIF5E T 0 Sk ot AR 0 TR L OUHIT S0 0 D' A 11t JE
P, SHEFIHT TS5 1) b eI B R (R XU 3 5
FEFEREIELE AR R o 7E 560nm ~ 580nm B
BN, A AR DR 5 BRBCHT 36 8 06 A JLE A9 A 5 1 mT
PAPRES 5 7E 580nm ~ 600nm 37 Bzt FEl A1, A S A1
L0° AR R I F IRLRE AR 1 T AORERE 5 7 600nm ~
620nm 7 B Fil A, A A1 B0 19° B BT S 80 A
IR ARG E ] ADRSF o AT — &5 2R, 7652 b ik
A ARUE D Fr it VR, X A RIE B TSR IRt A
THRAIE 1A A BER AR UE LA SR, A
UEIEFT RS 0 ) 22 AR AN 28 i B IR BE i A2 A
h B R ARIEOE R B AE BT SR A T R B D R
BN AU AL I T AT el Al PR R
M BERSE T , AT e BT E 2%

2 £ X #

[1] FRANCON M. Optical filter for radiations separation[ M ]. Beijing:
Science Press,1984:37-42(in Chinese) .

[2] ZHANG Sh,WU F Q,WU W D. Characteristics of multistage quartz
optical filter based on the optical rotatory dispersion effect[ J]. Acta
Physica Sinica,2008,57(8) :5020-5026 (in Chinese).

[3] CHEN H,XIA Y Q,LU Zh Zh, et al. Broadband tunable output of
Ti:sapphire laser by using BF[ J]. Infrared and Laser Engineering,
2008,37(3) :461463(in Chinese).

[4] ZHANG J,LI G H. The theory of correcting the devation of retardation
wave-plate[ J |. Laser Technology,2005, 29 (6): 639-640 (in Chi-
nese) .

[5] KONG Y, WANG Y M, ZHANG L P , et al. A quartz birefringent fil-
ter insensitive to incident angle [ J]. Optics and Laser Technology,
2012,44(5) :1497-1500.

[6] GAOF,WANG W L,KONG Y. Research on new type temperature-in-
sensitive quartz filter[ J . Optik,2014,125(3) ;1212-1216.

[7] WANG X, YAO J. Transmitted and tuning characteristics of birefrin-
gent filters[ J]. Applied Optics,1992,31(22) :4505-4508.

[8] WANG Zh B,LI K W, ZHANG R, et al. Fabrication of piezoelectric
actuator for photoelastic modulator based on lithium niobate[ J]. Op-
tics and Precision Engineering,2015,23 (1) :63-69 (in Chinese) .

[9] KONG Q D,SONG L K,KONG L H. Study about the temperature
effect of the retardation of quartz wave-plates[ J]. Laser Technology,
2008 ,32(4) :374-376 (in Chinese) .

[10] LIN KY,XUJ,WANG H Ch,et al. Temperature properties of uniax-
ial crystal electro-optic modulator [ J]. Chinese Journal of Lasers,
2006,33(8) :1051-1055(in Chinese).

[11] LI J Zh. Handbook of optics [ M]. Xi” an;Shanxi Science and Tech-
nology Press, 1986 :1304-1337 (in Chinese) .





