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Birefringence measurement of liquid crystals

based on laser feedback effect
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Abstract: The precise measurement of the birefringence in the liquid crystals has significant meaning for
practical applications. The working principles of the liquid crystals were analyzed. The laser anisotropy
external cavity feedback system was built based on the laser feedback effect. The anisotropy of the
liquid crystals under different voltages was measured. The measurement results show that the accuracy
of the laser anisotropy external cavity feedback system is within 0.3°; By imposing different voltage
from 0 to 24 V, the birefringence changes from 2.74x107" to 2.39x107%, corresponding to the large
range phase retardation of 460° to 5°. With the voltage in the range of 0.7 V to 2 V, the relationship

Wris B #9:2016-07-11;  {&iT H #8:2016-08-12

E&WMB . FXK AR 4(61475082)

EE B 224k 45 (1990-), I3 42 32 %2 )\ BOBRE %5 0 = 7 16 A9 9F 78 . Email: lijiyang @buaa.edu.cn

SUHE Ak 1 25(1945-), 55, B W AR S U, 32 M RO R 50 4 D7 18 A9 BF 98 . Email: zsl-dpi @mail tsinghua.edu.cn

0306003-1



bk T2

% 34 www.irla.cn % 46 %
between the voltage and the birefringence is linear and its linearity is better than 95.5% . The liquid

crystals can provide stable phase retardation, the short—term repeatability is better than 0.52° and the

long—term repeatability is better than 4.5°.
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Fig.1 Schematic diagram of nematic liquid crystal materials
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Fig.2 Schematic diagram of laser feedback system

F g0 ok S O6 EK h 632.8 nm i 2 S
He—Ne #5648 , 78 S5 kb & He:Ne=9:1 L) J Ne*:NeZ=
1:1, My FIML 2 OGS R I 58, S i R 8 n Mo n 4
W24 0.999 J 0.994, )7 4§ %0k R, Al Rye M, M, 5
3 7 WP A B i K o 130 mm A6 2 A1 s 06 7% -
My 1555, S5 R B ey 0.316, S5 390 Re
Mg Fil M, 44 5§ 191455 i 45 24 150 mm /) [1] 5% 4 i, PZT,
5 PZT, Jy PL A G A7 i e v B & o TF ML R A
5 2 D/A B3 J5 80K O R R & R BK B i R, R
PZTL jii i =MW A5 5, 2 Mg 907 & T el 2z vl
B, R (5 5 5 X PZT, it i 7 9 FL ., A8
M, 19 B DAPR TIE S0 09 HE O 00 5 A 4 25 il £R
H AR A o P Ry O Bk e CHE O = 5 1) 5 06 45 90 46
L Am PG Iy T H ), SR D, —E R IHOE
W IRIRASE S WM AD, TR 5 3O6 5 1 s
RS (S S &k A/D B0 )5 i AT HL PC it
FTAb ¥R 314, LC Sy Thorlabs 2 1) £E 77 1) 4% U 1 &b A
f7 3SR g8 G FL 42 8 10 mm, B 4 350~700 nm I

BB
A P fE 5 K S IR L P B PZT, I, PZT, K
gyl 5 B Me AR YEE iz g, = BUME KR A48
o Bt S I I AR Ak A A, S0 fan D' 90K 2 S B
FALAR LR A He, 5 Ah K AR
A2 BO6 S8 BE BB — A Y . S EOLSNE P In A R
st B RE IR R IR AR R BT SR T A I A 4 B
B EA WA A B X B SO Y S AR AR i 3R 2
FLAE RO RN P i IR 25 09 45 RE AN (], B A [ 5%
B R A 684 7 A A i 2 S R R AR, S B AR B
ARG o R A IR Bk 1 BT BANEL 3 R o

6

5t Light intensity

IS
T

(%)

[SS]

i e M
Polarization state

I T
Driving voltage
0

0 1000 2000 3000
Sampling time/ms

Light intensity/V

—_

P 3 i IR Bk 22 3 E

Fig.3 Polarization flipping waveform
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Tab.1 Results of standard wave plates (Unit:(°))

Number 1 2 3 4 5

Ellipsometer 69.48 83.81 97.19  128.97 138.19

Laser feedback
system

69.59 83.60 97.37 128.85  138.47

Mea51.1re.ment 0.11 -0.21 0.18 -0.12 0.28
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Fig.4 Phase retardation under different voltages of liquid crystals
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Fig.6 Short—term repeatability of birefringence in liquid crystals
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Tab.2 Short—time repeatability of phase retardation

in liquid crystals under different environments(Uint: (°))
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