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Research on Conversion Technology from Non-Polarized to Linearly
Dong Suhui

Polarized Laser Based on the Principle of Polarization Phase Locking
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Abstract A novel method to adaptively convert laser beam from non—polarized to linearly polarized based on the
principle of polarization phase locking is presented. The non—polarization laser is divided into two beams whose
polarization states are perpendicular to each other by a polarization splitter. Based on the principle of coherent

polarization beam combining, and used the phase modulator whose operating voltage is optimized by parallel
gradient descent algorithm to keep the difference of phase of the two splitter beams to mm. The output beam is

and the converting efficiency of 88% is realized.

linearly polarized laser with high polarization extinction ratio. In theory, the model of adaptive polarization
parallel gradient descent algorithm

.

conversion is built, and the factors affecting the efficiency and polarization extinction ratio are analyzed. In
=]

experiment, experiment system is built based on the optical path of free— space structure, and the adaptive
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conversion of non—polarization maintaining laser to a linearly one with the polarization extinction ratio of 93.5%
Key words physical optics; non—polarization laser; linearly polarized light; polarization phase locking; stochastic
WO & 25 A8 T B i 3 A XS 25 5, T ) T AR

4H B

(GAC]

15 2 JEE B D R O T A AR AR A R T R O R B T A AR e ATz A R
Py s BE A (H T A RS AN A A e Bl , HL 25 A
BEAT S G & 1, AF DR D PO 4% O I 9k 25 23 BEAL S £k, Ml 2R 5 28 D ' B9 1% i o IR, D 41 428 0 50 AR 7T LIRS fi
IR A ARG RE 19 A P U 6 e 48 A 9 e Ml D6, LA JU IR A 6 T T2 IR 0 R AR (MO P A) S5 4 1Y DB 27 il K
e B I Gt R Sl D A 2 1 s, R0 S 4 o) 2R 0, AR 0 i 8 D' ) i D S 9 4 T A B AL, A
e B #: 2015-07-15; #2145 B48 B #: 2015-10-23

EEWHE: WA A AR (14)13004)

H
EE B 3 2(1990—), L, M+ Ak 55 A, 32 28 506 41 30 A 4R 45 il O 1 A A 58 . E—mail: suhuism@163.com
0202006-1

SImE N T/AK1985—), B 4 BIWFSE 01, EENE L HOL 5T . E-mail: chinawxllin@163.com



S I S

113 X o~ DI A O AL I A b 28 48 19 Al DR PR 7 (o 1R DG E R 2 Ol o (HL Pl T T AR OL AR Y AT R A
i I 4 ) e LA ) AR 8 G T 2R T MOPA 25 19 DB 27 30 &, J0 Ik PRUEOE & (19 52 B4k I HAE SO 4%
HR A i AR 45 95 2 A BRI 4R ARAE

AR SCHGTE T — ol T O A SR P i IR 2 8 05 5 6 A % i 516 2 8 7 SR i A1 285 AR B LY D O L R
i P AR 3 A D R 3 4 R RO A 22 (I AR Ap=mar(m R B ED) IR 4 1 Y OE R
RIS 2 i Ot o 1207 58 BE A A AN 52 R O 2 JRUAT S5 4G 0 D FROK S i S Al b 7 F S A 3 B R
G, n] LA B AR CR D SO A a1 A AR R O O e 8 s A D O TR I SCRE PR TIE B 1) B B AR
AR (RO R BEE: o AN SCHEST 1 i DR 6 8 iy BRI R R 35 1 RO B R e R G, S B T AR PR Al TG B £ A
A D IR 5 e

2 LT P BT 7 A i O B A i B

i 1 2 482 14 JE RN T 1 T 7R K Bl I 25 BE AL A 9 A D 9 D' 1R i 91 23 SRR (PBS) 23y I R i 4 245 4 .
LAY LA RO L IR 5 s T B D 4R D' BE AT D AR AH T B e T AR A 25 N — B, A AU A U O Y i
I 250 2 B BIL I 3 1, 9K DR P % O I AR 22 BIUE B men i, A OGBS 58 2 2 Dt o 24 B GO INT
207 AL RIS, e S m] L2y R T LAY s op 7 1) L 9 23 dk (p 2 55 A B TR LA DR 4RO, s 2 5N B TP AT Y
T ) , AT LAS i

- , 1
E =E  cos|ot—kz+ Ap(1)] M)

K E,E,RIRICHTE s p 7 0 IR, & R CHAR, kR Ae s p J7 ) FOG ARG 22 0 2 £ ()X
TS i @t — ka2 78 S I3 5 A, ELAH A 22 A FILIR I LU £,/E., 34 7] e 52 120 15 (9 TR, i e sg 1O TR
MR IR o JLH Y Ap=mar i, b 2RI Ry 2 05 A, ik (906 Sy et ', ELAR WA LU E/E., e T 2R ' 14 D 41
T3 1 o PRI 240 199 e 1) 6 2 BIAR 21 o ST, i HE I P i I 285 B Sl 4R i G

{E =F_cos|ot - Ez]

@ (b) p (©
® ®°
" PBS1
Yy
\/p .~ s S s
© @ © @
E, PBC PBC
50 E'y e
P ASN
1Y

Pl i A DB T () IR 5 55 () TG BIOAH SF D (c) B B 1R 75 1
Fig.1 Principle of polarization conversion. (a) Polarization splitting; coherent polarization beam combing
(b) without phase control and (c) with phase locked
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Fig.3 Experimental setup of polarization conversion
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