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Abstract A relative angle method for measuring the phase retardation of wave plates is presented. Although it's
difficult to accurately determine the extinction position, this method has nothing to do with it. Compared with
traditional methods, there is no need to find the extreme value positions to adjust the azimuth angle of the optical
elements. And it can eliminate the influence of positioning error on the measurement results. This method not only
reduces the difficulty of measurement, but also improves the accuracy of the measurement. Based on Mueller matrix,
the theory as well as the measurement formula is derived. The phase retardation of 1/4 plate is measured when the
suitable wavelength is 532 nm. The mean value and standard deviation are 90.072° and 0. 42°, respectively. The
usefulness of this method is verified by the result of the experiment.
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Fig. 1 Schematic diagram of the measurement method
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Fig. 2 Measurement test system. (a) System schematic; (b) part of the device photo

g b B 1/ 4 PR AR ARIE D 907 K JE
N A/300, &1 S I AT A ER S BdE L IR O
(B FbR o 22 40 514 90. 07271 0. 42°, 55 9 9% A
AR bR PR (ELFURS BERH A5 5 AR 47 3t 30 0E 1 R 6 3 2 75 T
i AL S AR A R

F 1 MR R 1/4 R AR

Table 1 Measured results of a quarter wave
plate with relative angle method
Number 8/ Number o/
1 90. 67 6 89. 82
2 90. 16 7 90. 21
3 89. 66 8 89. 86
4 89. 23 9 90. 68
) 90. 32 10 90. 11
Average: 90.072 Standard deviation: 0. 42

U

M ARG, © & bR 1TOEDE B 3h LOE
i ghe T SO S S5 R B B2 I o R 22 YR R A T e
A RERG R LA R AT SO R R A . e ah . I e
T BE P AR A S RE AR LR SR 1 0 2l A A 43 R
W2,

1.1 RAEREIRE
4.1.1 kAR E

MEF I AETE e e 22 o € [ —2°, 27 ] i), e
EEBEAS Ry Ay = A5"+d N R N 25 e B AR
Ay R A TEXF— A~ 1/4 P Fr i #8748 3R it i
A7 3R A BE AL 45 S Ca B X B 4UL 25 2 T8 3% w4
K3 iR,

Hy L 3 Ca) ) 0 U8 R T 2 A 2 o I 6 45 L 1 5
el B 2 O 22 70 38 Q4 O A RN 0 A ¢,
WLEZ A 3(h) A 4. 0€ [0°,45°], )Y 9=22. 5°Rf,
DR T 2 A 2 o Y0 45 SR 1) 2 i) e K L B U . 2
O MRUEET 0°,5°,10°, 22, 5, % 07 10 5 400 18] 1% bk
S 5 B X 0 Sk 24 SR 1 5 e ke R R, i 2
O R AE T 22. 57,357,407 (A5 HF L Xif If 114 A5 0L 1 4%
A T 2 2 Y o 3000 2 R 1 8 W) AR S R
T U5 P A 400 235 02 JA B 1, 2 B 3 () R DL 45 R
FER R Z MR R . 24 0=0"5¢ 45° R . 5% 1H
ARG BRI o 7 S o U o v o i S B 0= 22. 57, 171 N
FE 0=0°E# 45 BT & . & 3(b) H, g #% 2%
g 1B B R AR XTI 25 2. 221 % . AT UL e e 4 22 Xt
I S5 RS2 LR . Y e e 25 R 0. PR L 3%
{EREN 0. 2222% , A 2 55 v A B2 e i e BIL AW 288 1
P il 52 J K BE AT 3K 1, SR A AR X 5 22 AR A5 BN

B
s B

0908002-4



U

A X R 3 00 35 AL S OB

Relative error of the phase
retardation /%
b

-5 . | . . . | .
-20 -15 -10 -05 0 05 1.0 15 20

Rotation angle error of wave—plate /(°)

5
o 4 (b)
2 3
[=7]
28 2¢ X1
S5 1r Y: 0.03878
s-‘ﬁ 0F = == ==ft=c
o5 — L -
B g —1t \ \ X:0.1
<8 ’ 3 Y: -0.2222
0 B _2(0=0°0=45 ,
& (0=40°,0=5°) X1
5 -3r Y: -2.221
[5]
@ -4t
590 “15 -10 05 0 05 10 15 20

Rotation angle error of wave—plate /(°)

3 FRE I R e A A 2 o D S5 R . () € [0,2n]5 (b) 0€[0,n/4]
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