£59% F218/2022F 11 B/HrEXBFEHE

It Bl St FFIHE

T 10 i 2 Bt B3 A 109 98¢ Iy AHSE I 5 7

HRE, FER, IR FHE

PEHRE RO SR B, Wi B 310018

WE BRI, I O~ 27 09 A A5 A, 368 Ao A A I i A7 28 R ik R0 1 S 1 B89 v 23 A 160 S JKE 37 3 22 1) ) R
BOGZ X AR L HE SR i AT O BB, SN O R B TR A BT . R 3R FORE I A A S 3 e I R 3
T 270°, BN R R AL £ 0.71 00,

KW AU, WS PR MIOZIEIR BRI R B REAR L i s 7 A

FESES 0436 XEERERRS A DOI: 10.3788/LOP202259.2112001

Wave Plate Phase Measurement Method Based on Vortex
Encoding Technology

Huang Zetian, Li Runkun, Wang Le, Li Yanghui’
College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, Zhejiang, China

Abstract The O-2x vortex phase plate is introduced to measure the phase retardance of the wave plate. By constructing a
functional relationship between the phase delay of the wave plate and the azimuth angle of the hollow elliptical spot of the
emitted light, the phase delay is simulated and calculated. Furthermore, the demonstration and analysis of the wave plate

test method are realized. Theoretically, the measurement range of the phase retardance of the wave plate is expanded to

270°, and the theoretical measurement error does not exceed +0.71%.

Key words instrumentation, measurement and metrology; wave plate; phase delay measurement; vortex phase encoding;

azimuth angle

1 51 5

U I i AR G o v A R A R AR A AL SE S
PR R B9 G B 2 8, v 1 5 78 2 3 e 31Dl o7
FRGTHPERE o T A A L S 3R I i OC B 4 AR A
R B 0 VU PR 4, A G A0 A R A A ) R T
DA AW, J2 A SO IR R R Otk Tk
ST T B A T R A T 9 O R 4 B
WOL WL SO #5451 O G B R A
A BRI BT R IE A BR T X R b
b, W 5 vk 1 25 1] B AR R AR O e 4 A
AR I WL, 7 805 vk v B SO 3R 23 245 RO [ 15t
T BRI 1R 25 /0, (H S5 AR 52 J% ok DL AR AT 5 O 3R
2 IR OGS T B R e 41 1 1 45 At A X
S T4 AV A 0 3 UV 2 A 7 B0 D) A o TS T e T

DIV R0 98 9 ) 92 A% T G 007 A W ) D7 T R
A LT EL g AR e Je i fELR T P9 Y 5RO 9 i vk
N0 i o i 22 A R 3 1.5 00, T EL 7R 357 28 0 e Ty 12 4R
N AWTSE BE I AP BEIER A o

RSO T — 0 T e R 2 S B A B B AR 2
U757 , R O~ 2 3 & AR 52 AR JE B P 2 1) A 15 DG B8
18 3 o 5 A IR I BRE Y O 57 1 o, S BRI S 28 3R 5 p Y I
T S e R RO VR R I R T AR % T
PRI B TR R T 270%; 5 R I OG A L, U &=
R 22/ FLIN A [R5 5 06 1B OB IR > 245
IR TR s 41 V6 AR L, DN 28 400 1) 50 5 #RAFE

2 FAREH

2.1 MEFE
7RI B R R A L TR, Lo 2R R R

Wrfs B HA. 2021-08-19; fEEHEHI: 2021-10-11; FRABH. 2021-11-01
HEE&WH.: HEARF ¥4 (62075203, 51832005, 51702339) (i VT.4 Z45 i F 4E 54 (LR19F050001) \#i T.48 K2 28 Bl 5 81

B B G i A1) (2021R409055)
BEEE: lyh@cjlu. edu. cn

2112001-1


https://dx.doi.org/10.3788/LOP202259.2112001
mailto:E-mail:lyh@cjlu.edu.cn
mailto:E-mail:lyh@cjlu.edu.cn

T W Q_
R
laser source Ny /—\\ /;\\_ I,."/ \ object
R ,:I E ,,\x---i L
A J,f N \._/
L: linear polarizer; P: 0~2n vortex phase plate;
W: wave p to be measured; Q: quarter wave piate

BT 0 O B

Fig. 1 Optical path diagram of measurement principle
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Fig. 2 Two-dimensional model of azimuth angle ¢ and phase
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Fig. 3 Oval hollow focused spots. (a) Light spot when phase

delay is 0%; (b) light spot when phase delay is 45°
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Fig. 4 First-order derivative of phase difference
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Table 1  Absolute errors and relative errors under different angles «

Included angle @ /(°)  Absolute error /(°)  Relative error /%

9 7.61 16.91
18 6.43 14.29
27 4.67 10. 38
36 2.41 5. 36
45 0.17 0.38
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Fig. 5 First-order derivative of phase delay
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Table 2
phase delays

Wave plate phase
Y p. P R Absolute error /(°) Relative error /%
retardation 5 /(°)

9 0.02 0.22
18 0.03 0.16
27 0.04 0.11
36 0.11 0.31
45 0.27 0.60
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