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Automatic positioning of optical axis of wave-plate in a laser
feedback birefringence measurement system

DENG Yong ,MA Xiang
(School of Mechanical Engineering, Nantong University , Nantong 226019, China)

Abstract: In order to solve the problem of complex structure, time-consuming and unstable state in the process of adjusting
optical elements in a traditional birefringence measurement system, the duty cycles of o light and e light at low levels in
polarization flipping curves were calculated. The function of automatic rotating wave-plate was added in a birefringence
measurement system optimized with high efficiency. The system can automatically adjust the direction of fast axis of the wave-
plate aligned with the intrinsic polarization direction of laser and reduce the measurement error that may be introduced when
judging the fast axis of wave-plate artificially. After many measurements, the results show that the maximum deviation of wave-
plate phase delay is 0. 65°, and the standard deviation is reduced by 28% . The measurement accuracy and stability of
birefringence measurement systems have met the requirements of industrial production.
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Fig. 1  Graph of polarization flipping
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Fig.2  Oscillogram after dividing the light through Wollaston prism
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Fig.3 Schematic diagram of measurement device
FEE AR d BT M, F1M; 8 Heh M
JE SR O 26 % 1 [l B, A P2 0 00 ot S A o]



43 % A2 N

YOG skt UHT S50 4 2R 5 e Pty 18 30 R 219

BOGIARIE P o B PZT, (PZT, gf KA R
0.5um [ EHL M %, D, F1 D, HHE = MG S E
HL B K Sl o 7RSS T s L R B PZT, R [ {545,
OGN 2 7 10] 3z 3l , AV 2 B8 B0 1] 15 18 1
KM ARSC gk A4 I SR BT B I 2 (wave-
plate, WP) .

2B i B 2T 0 e i iR e PR R ST R
( Wollaston lens prism, WLP) 31324/ ( personal comput-
er, PC) DL SIS YGEEHEM 25 ( photodetector , PD) PD, Fl
PD, 2R, 2R3 M IR L 30 i b B2 14 47 400, AL
P SRR FXT o SGAN e JGHFAT B AL B, 4 i 4
il 3 4EFA% 5 MR R T L, S A A PR 5 1)
SN HEBOCATE PR 7 1

55 AL 35 3 I 3R 40 & |y PD, FIIH AL
o AT RS T TAE, SR BOCER B0t ds
AR R R B R AL RS B L S
D PD, SR AR IR Bk A% A i U Bk 42 s A i ] S 291 P
PS5 G5 SURTP A B /NG R A, MR A i i B 8
SRR IE R /N OC FR AR R A 3R
1.3 WELiE

F 3l R G 3 22 B RSy YHA2BYGH 47-
401 WK PR G, L TAE AL 1. SA DL, 2D HE A
1.8, Ao Ehy 16 , AMBERESL S A (14 € 17, T HLH
BLC I (A1 47 22 TAE /Y RE JIARIIE T RGN E R, X

[start ]

[initialization of control program of 3-D platform |
U
[to provide the driving signal for PZT |
Y

the moving of 3-D platform in
{ sequence along x, y and z axesp————————

fine adjustment of wave plates|, _
to be measured in 3-D platform|<]

LV
l ~ [ To collect voltage dafa of
o light and e light
v

[to save data to the specified storage path|

iV
to calculate duty cycle ¥
[r:: of low level of es
o light and e light R4 no
Does duty ratio meet Does duty.ratio

the preset conditions? 19 .| meet the requirements
Whether polarization| i )

> of the trimming
jump occurs? wave-plate

{}yes of 3-D p atform?

to use wave-plate measurement program
and display the measured value
Y

Fig.4 Flow chart of control program
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Fig.5 Polarization flipping graph after system optimization

Table 1  Analysis of duty cycle of the low level of ordinary light and extraor-

dinary light

. . the traditional way of  the optimized mode of
experiment times

adjusting wave-plate adjusting wave-plate

1 0.4653 0.4762

2 0.4655 0.4715

3 0.4685 0.4823

4 0.4547 0.4712

5 0.4667 0.4695

6 0.4675 0.4757

7 0.4695 0.4707

8 0.4515 0.4837

9 0.4682 0.4722

10 0.4705 0.4812
average 0.4648 0.4754
standard deviation 0. 0064 0.0053
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Table 2 Analysis of the measured value of phase retardation of A/4 wave-

plate
. the measured value of the measured value
e"pl?r‘:lz;em the wave-plate before of the wave-plate after
the system is optimized/(°) the system is optimized/ (°)
1 89.12 89.66
2 89.25 90.07
3 88.77 89.44
4 89.04 89.54
5 89.23 89.77
6 89.07 89.37
7 89.33 89.75
8 88.47 89.90
9 89.42 89.35
10 89.63 89.58
average 89.11 89. 64
;L‘*V’l‘:;:i 0.3103 0.2219
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