N S S
#1366 3 ot - - il Vol. 36, No. 3
20164F 3 A ACTA OPTICA SINICA March, 2016

5 8 5 LTSI 5 0 O D 2 O
SRR IRNY IERM RA™ 2 8 REE

Pl R A IR R S S, 1P KR 030051
PP e B S A TR ARBEFE T, 1P K5 030051
SRR AR BUS EAE TR 2ERE, 117 K5 030051

TEE 7 E— 25 B SO T ] A5 (PEM) A #8898 R B et IR ABESE T PEM (i SR FEME . 32 F Muller 5 4 43
JAI A 3% 5 R ) A T S R (B e ) i R e A ST T I B R S BT S R (B e ) PEM i R R A5
T X AT R AT S A3 BT RO FCAM BT 5 35 A S 00 2 B R HEAT T AR R R SE 0 . SEIR A5 IR R WIS BT IE B 4
PEM B i 415 45 1 B3 47 /0N i 25 00T 5 390 506 380 ol A 355 [ — e M R B AL A o BN S RS A & T H b — 4~ PEM
FE A B Al 2.755 % 1077, §2S XUH S AU AR 7 ZE R AF =573 X 107 rad I [0 A a=3.96° . 5 4 [ L 45 1
T PEM it g R 19 — % Muller 5 BF A3, 4 58 1 30O 9% 98 ) 77 180 0 6037

KEIR WL IR R MG R S ST AT B

RESES 0436 XEKFRIEED A

doi: 10.3788/A05201636.0326001

Polarization Characteristic of a Photo-Elastic Modulator with Static
Birefringence and Circular Dichroism

Li Kewu'”” Wang Liming®® Wang Zhibin"** Zhang Rui"**® Li Xiao® Zhang Minjuan"*’

'Key Laboratory of Electronic Measurement Technology, North University of China , Taiyuan, Shanxi 030051, China

*Engineering and Technology Research Center of Shanxi Province for Opt—Electrical Information and Instrument,
Taiyuan, Shanxi 030051, China

’School of Information and Communication Engineering,North University of China, Taiyuan , Shanxi 030051, China

Abstract In order to understand the static birefringence and the circular dichroism of a photo—elastic modulator
(PEM), an intensive study about the polarization characteristics of PEM is done. First of all, Muller matrices are
used to describe the polarization characteristics of the photo—elastic modulation, the static birefringence and the
circular dichroism. The general polarization modulation model of PEM is built. Then, the principle of the modulation
model is studied, theory and simulation are analyzed. Finally, experimental apparatus is established and the
polarization modulation experiment is carried out. The results show that the theory model built is reasonable and
correct, the polarization modulation characteristic of PEM should be the combination of the small static
birefringence,the photo—elastic modulation and the circular dichroism. Moreover, preliminary measurement for
one example of PEMs shows that the circular dichroism is 2.755 X 107 , the phase retardation of static birefrigence
is b=5.73x 107* rad and its direction angle is « = 3.96° . This study gives the general Mueller matrix form of a
photo—elastic modulator, and expands the knowledge of the photo—elastic polarization modulation.
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