Journal of The Korea Society of Computer and Information
Vol. 23 No. 2, pp. 1-7, February 2018

www.ksci.re.kr
https://doi.org/10.9708/jksci.2018.23.02.001

A Study on Stability Improvement of

High Energy Laser Beam Wavefront Correction System

Jongkyu Jung®, Sooman Lee**

Abstract

The adaptive optics for compensating for optical wavefront distortion due to atmospheric turbulence

has recently been used in systems that improve beam quality by eliminating the aberrations of high

power laser beam wavefront. However, unseen—-mode, which can not be measured in the wavefront

Sensor,

increases the instability of the laser beam wavefront compensator on the adaptive optics

system. As a method for improving such instability, a mathematical method for limiting the number of

singular values is used when generating the command matrix involved in generation of the drive

command of the wavefront compensator. In the past, however, we have relied solely on experimental

methods to determine the limiting range of the singular values. In this paper, we propose a criterion

for determining the limiting range of the singular values using the driving characteristics and the

correlation technique of the wavefront compensator's actuators and have proved its performance

experimentally.

» Keyword: High energy laser beam wavefront correction, Adaptive optics,

matrix, singular value decomposition
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Fig. 1. Concept of laser beam wavefront correction system
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Fig. 2. Driving characteristics of a deformable mirror by limitation
of singular value, (a)Actuator map, (b) central actuators'
characteristics, (c)outer actuators' characteristics
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Fig. 3. Far—field images of laser beam by limitation of singular
value, (a)less range, (b)optimized range, (c)larger range



A Study on Stability Improvement of High Energy Laser Beam Wavefront Correction System 3

FHAD e gdold, Sols) A% )

N

F A1zl s

o ZA| lefaelE Beha, Tzl 1 Wel Al v
P 71 1 997 Wl ARH el ET St
mgu@ Q5] A28l AA5} oAk the oA
= s u TEEY 2 e 78S olgstel 4%
How & 1oH AF WANE A T 5 A Ee avie

[I. Command Matrix Features and
Optimization Techniques

gl A
& 91T 1 Soldlel

O

719] 5 EAWsE ol &stown, HAst & 4 vk 9F
PA7 HEPde dgd AAl 2
o] ol digte] mH AMZ SAHE 72+ A 7]
g 93 A= PO BE, o] F Y Abol] WPAL 7t T
719 A Gare] 7187 ArRE AR fAR ok gt webA
FrAF G Albel] 7ojshs Holslo] ¢ Aghel| wtel, W
dof sl A 9 71e71eh AedEe A 9 7187
Atole] dd & 01%6}04 Solaf Aghs 93 HAThS &
g

At
ol g 4 iﬁlﬂi, ?*4 Q) FIAFE BYFTH11]
.1 [T
Ryy (1) lim = z(t)y(t—7)dt ———- §h)
T— oo T/2
RXY(T)
(N=—F—rea— ©)
Pxy Ry (DR, y ()

RXYE 2883 7 sHilT A 97l 718719 BH Y
7} ST A gae] 7187)0) Atole] Am TS ofn|Eh,
RXX, RYY= #8389 7} a7l A 44 712719 4
Ad 7 sl A el 71e7] Al did A1
oJujgitt, 12l pXYE ARATE on)gh.

Cross-sectional wavefront Image by Act #29.

#of SVD 20

#of SVD 24
#of SVD 44
—-—- Reference

o~
—

OPD (um)

=K/

] 5 10 20 25 30 3£
Wavefront sensor pixel

Fig. 4. Cross—sectional wavefront image by
limitation of singular value
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V. Experimental Setup
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2. Deformable Mirror
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VI. Conclusion
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