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Polarization control and measurement technology using a biplate

LI Ya-Hong, FU Yue-Gang, HE Wen-Jun, LIU Zhi-Ying"
(Institute of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract; Based on the Stokes-Mueller matrix polarization algorithm, the polarization control mecha-
nism of a biplate that consists of double quarter wave-plates or double half wave-plates was analyzed in
detail. We have derived the analytical relations between the modulated polarization state and the fast-
axis direction for the biplate. The movement trajectory of modulated polarization state on the Poincaré
sphere was obtained. Which helps us to propose a polarization control measurement system using a bi-
plate to complete the measurement of the Mueller matrix based on the projection matrix algorithm for
the incident and exiting Stokes vectors. The polarization control accuracy for the exiting Stokes vector
was also analysed. For a biplate that the error along the fast axis direction is =2 ° and the retardance er-
ror is \/300, the maximum measurement error of Mueller matrix is 0. 040 2. When the azimuth error
caused by the error of the biplate is less than 0. 16 rad, the elliptic angle error caused by the fast axis
direction is not more than 0. 032 rad, the ellipsometry error caused by the retardance is less than 0. 015
rad, and it has no influence on the degree of polarization.

Key words; biplate, Stokes-Mueller matrix, polarization control, polarization measurement, projection
matrix
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Fig. 1 Optical schematic of polarization modulated
measurement system

AR i 4R A B RGBT 5
(CHRAIESEYI R

S'=M-S . (8)

FEep SIS 40 514y A ST I 5 Stokes 26 4k s M 4 7
M CAF RS Mueller % 4.

R e A U F B 16T, D 4 R T
B RARES, .S, . S5 FIS, 43 A SRR TG, A G

ﬂu%@%% Sin = (SlaSZ’S3’S4) a;H\:I:F‘ Siny‘j 4 X4
WY RELR: , s TR A S PR 2. 28 2o A6 i 4 ), 0

XRG4 SRS, B S, = (S,,8,", S,/

S,'). BIR,S, H S, —FEW R T IR
S.=M-S, . (9)
I R v, 430 DA i i 2 A S B A I DT
-, G KA Ia , BRI g AT 4 AR 71 L
JGCHRAE , X BOGIRE IR T IH— 4k, AN S rh— 2]
1516 A SEEOLRE, R YEIX 16 508 4 P
ToR NSRS 2 0] % R 06 2, M B A5 1 O3
PR A Z ] A4 O R AR, B

S-St (i=j=1,4)

, (10)

Hor n FRom A sk 5 Stokes &5 A n ANTT

2. B MRAKL(10) , #EF A1 & Mueller Jf
RSN W R

M=2(8)"'-P-S, . (1)

e e | BBl R RS W O Sl v G ]

Mueller £ PN 1, E 244G LA T JLAS 23R 15 %,

_Lgr, -
P - zsin Sout Pl/ - 2



428 i 5 2 K% i 36 %

FHBURE %ok 28 3k e Al s S ) s 4 DGR A7 30 o, 7 2
4 FhAMETE G Y HE SR IR GV A B U ST 1 9 A5 Dl
PR HU, et K w2 i, Pl AR DU 25 0075 4 AN [m]
Jr ERpERE, — 35 E] 16 NE/NT L BOkiR
{8 feJm , A MATLAB S Bh 5, SRAS AR T 1Y
M Mueller %5 4.

3 SEIGIOIE

Kl He-Ne SOGAE R 52506 U8, 7500 7T 44 P
B ) EE NS 172 PR, SEe e B A 2 s
AT B A 158 O 41 6 28 2 e g 4 , o) Oy 45° 2K
PR, A S B 1/4 35k R i 4 8 1 2854, BA072s v
R Z R f KN, 3R AR 4 P 0 6 1 i Pk
A, PR, SRR 4 B IR AR $
FEMOTE, SRR C 2 A i e 2R ER I 2 , 3%
75 XF L1 H ) Stokes KB, TN 2 FR.

P2 U P i 4 00 2 90 11 5 6%
Fig.2 Experimental setup of polarization modulated meas-
urement system using a biplate

TE A AR 1/4 I B PR 2 TR) B S A RN,
RAG 4 B[R] 2t Jo S Im PR A, Pl e 5% £ B A
FHE RIS 1 s, Ko gotss it iy 17 H
—Ak, Bl s, =1.

R1 W1/4 K R EIRE 77 @ F0E H R RS

Table 1 Rotation angle and the modulated polarization
state for a biplate consisting of double 1/4 wave-
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AL 0.032 rad, i 5 A7 AH A IR 15 25 T R B A
LR 2Z/NT 0.015 rad, H SRR E.
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