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Abstract

Active Phase Control in Laser Coherent Combination Based on
Liquid Crystal Optical Modulator

Huang Zhimeng Luo Yongquan Zhang Dayong Liu Haitao

(Institute of Fluid Physics, China Academy of Engineering Physics , Mianyang, Sichuan 621900, China)
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process of closed-loop control, a good signal phase correction of optical path has been achieved.

In laser coherent combination, phase detection and control are most critical to master oscillator power
=]

amplifier (MOPA). Using heterodyne method. consistence of output beam phase can be ensured through real-time

detection and correction of optical phase. The modulator is a liquid crystal optical phase modulator, the wavelength of

the main oscillation laser is 532 nm, and the output power of laser can be adjusted continuously from 0 to 6 W. The
shifted frequency of the heterodyne system is 40 MHz, and the accuracy for phase control is superior toA /7. In the
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Fig. 1 Phase detection and control of optical path
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Fig. 2 Schematic diagram of liquid crystal display

power-deflection
i LA 43 H R B0 o R R o e AR Bl

0+ WZ I it X A SR DG B 3 58 38Ry
n(g) =

N,
(n’cos*0+ nlsin*0)’
PR AR BHE FE N d s A S 6 2 1 1% WAk BT X L
(1) A 57 ZE AR SRy tre

(5

d

AP = (i—“)JQ(@)dz. (6)

TE B 6 i g L0 2N [ R/ B HL T VL
siv Y R Al e PR 8 9 9 A 0 1 il e HE B O S0 & A



74 R 5

A TR G TR A B SO R TS R 3 SRR A 4 1715

) s A= A A AR 7 2E R A R T] . X R EL R V
AR A B R AT LU V-Ad ik, V-aé
XN T LR eI
WK 3 Frs, F A AT3010 155 & A 4 X W &
Jit I 500 Hz 32 it H . o 7] 4 H AH 37 S8 38 Bl g, 128 £k
KFR W b A AR B R (1. 5~17. 2 rad) , HL &
BBk 0.6 VL, 7E 0. 6~4 V Z[a], #1025 1k il 48 7
Sm~ 3 i [ P B R R R AR b HLiE 2 AR kL IS
T AEAL YR b ' R
201

™,
"

—_
=]
T

.
- ~
.

Retardance /rad
® B

'S
T

.0
e
......
.
ooooooooooooo

8
Voltage /V

P 3 A A IR B A R AR AR O &

Fig. 3 Curves of phase retardance versus voltage
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Fig. 4 Curves of polarization versus voltage
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Fig.5 40 MHz heterodyne signals
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Fig. 6 Phase change in open-loop detected by detecting

and control circuit
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Fig. 8 Phase for wavefront locked at a static work point
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