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Development of adaptive optics system for

laser wavefront correction
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Abstract

Adaptive optics system is widely used to wavefront compensation for laser beam
clean-up. We developed an adaptive optics system which consist of a
Shack-Hartmann wavefront sensor, a multi-channel deformable mirror and a control
computer, for atomic spectroscopic laser system. In this paper, the instrumentation of
the adaptive optical system and the closed-loop wavefront correction algorithm are
described. Also, the experimental results of closed-loop wavefront correction are
presented. A distorted laser wavefront of 5.8 wavelengths of P-V values was
corrected to 0.6 wavelengths of P-V values.
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Fig. 1. Schematic diagram of closed-loop adaptive optics system.

b |




hack-Hartmann %270 2
TE SA3E 99 g
IAe CCD 7bwlg, 181
ZHAY7F 45mmel i, -7
o2 14x1471 v =] At
BEAY BEd A F5354

A
=

rir

o

3171

a o 7
ot} A A A=A = monolithic W29] lenslet array 9} RS-1
3

o]

)
ook
K=
A 2
o £

o

_8,_‘1,
& ooX

=
=

3
S
m

rir

Al

Az} FAA e FA 2 A" Lenslet array

500um$! oAl whola 2 @M=7F 7xXTmm 7]l 4
CCD 7} g} interline transfer W2} o] ™, 640x480 3 4l
] 2] 3} A T
ol A el o) AHE o] lenslet arrayel YAME™ Zzbe] wmpolam dl=of 9
Lol A 3L, lenslet array®] =3 WellA Z}74o] H(spot) D742 W] a2l 3
71-&71e] el vlgste] olsHEY. 2H WHAAA A Fde W= CCD 7R 7
ALt gHe] AR AAE AAS -, 53,

2]

[0

o

Yt (E S

oo
)
)

Ray Subaperture
Direction Focal Spots

2-Dimensional
Detector Array

Incoming
Wave
—>

Spot

AX

Fig.2 Principle of Shack-Hartmann wavefront sensor
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Fig. 3 Influence function of the deformable mirror

Out

Fig. 4 Closed-loop wavefront correction algorithm
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Fig. 5 Wavefront correction by closed-loop control



(b) Distorted wavefront

(a) Reference wavefront

(d) Corrected wavefront after 4-loop

(c) Corrected wavefront after 2-loop

Fig. 6. Experimental results of wavefront correction
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