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Study of Deformable Mirror for Compensating the Thermally

Induced Aberration of Laser Diode-Pumped Solid-State Laser
Li Jie Chen Haiqing Yu Hongbin
Abstract

(Department of Optoelectronic Engineering, Huazhong University of Science and Technology, Wuhan 430074)

Many high-power lasers typically suffer from reduced beam quality due to thermally induced aberrations

been fabricated successfully for wavefront correction of high average power lasers

Adaptive optics is an effective way to compensate the dynamic aberration. As a key component of adaptive optics
system, a novel deformable mirror with 30 mm X 30 mm effective reflecting surface and 49 electrostatic actuators has

— .

The characteristics of this

deformable mirror is analyzed and simulated in detail and the simulation result agrees well with the measured result
Key words
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aberration of high-power lasers is compensated by the deformable micro-mirror
1 5l

To meet the requirement of closed loop control, the optical influence function matrix is measured thoroughly. Based
on the matrix, the laser wavefront aberration is corrected. From the result, it is explicit that the thermally induced
pumped solid-state laser

adaptive optics; thermally induced aberration compensation; deformable micro-mirror; laser diode:
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Fig.1 Wavefront aberrations of slab laser amplifier
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Table 1 Zernike coefficients of the laser wavefront aberration

in the slab laser amplifier

Term Coefficient pm Description

Z10 0. 84 Tilt about x axis

Z11 0. 806 Tilt about y axis

722 0.352 Astigmatism with 0° or 90° axis
721 0.23 Focus shift

742 —0.075 Third order spherical aberration
743 —0.054
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Fig. 2 Schematic of laser internal cavity compensation
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Fig.3 ANSYS simulation result of the deformable mirror
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Fig. 4 Test result of the deformable mirror



8 % HATROTRE Iz BBk R AR A B Y SRR B 5T 1201

RS AR R TR — AR b e R B E A
BLHEATHY R A B ST R HA 7 X7 IR R
JCHEELERERALS BRI AEETES AN B FE N
ERUZRB LA EREEANER, TH¥NZ
IK gl % 7] 7 A B B A DL R AT R

FEITE &, pALBEH /1 P ATRRA

P(z,y) =P «8xz—8& «6(y— 7, D)

Heb o WS RUM, GEEZ LA E P NIEM
BT 32 S8 DL AT R R N

P(z,y) = D P+ 8z —8&) + 8(y—7), (8
i=1

IR
£33 [) 4 B A T A 75 )b A 455 THT 9 458 2 BR R

1225 2P, » &6 — W) 4 (g — W)*
i=1

wlz,y) = 1D W"

SV AP e Wit — W

£ 4D W™

s (x— W2« Y (y—W)? =

e Pz — W) o * (y— W), 9

ORI FRMFE D, 42 E AR R
BT _b I, 5| i B T AR T T A R4S B
e GRS ATE A B . PR 7ESC bR A
HEE S 7241 B AR b B i i A ) e J b T
GRS TE A TE 48 )5 AR 35 A N B0 B R X ET#EAT
5 R B, XA — R K R K A ok B T T AT G
il .

5 AR BIRESL RS

RS ER LN LS 2 T
HOZETE o 2000 PR T 5 e P
BRI o 0 AR B W R BB MR ST . B
B 2% B W0 B8 B 24 (0 — R 38 1 FR T 3
E US4 By 2SR B T R AT . AT
BAG 3 T B 45 1 30 58 0 0 B 8 9
RE o TE AT Y 0 R R T
PSSR E o

AS(z,3) = S(z,3) — Sy (x>3) = D ci0i(zsy) s

i=1

(10)
He S(z,y) HEEERMEINEEGEHEE,S, (x,y)
RBTEEAR N R W T IE, ¢ (x,y) RIEFEE W
RELm A E ¢, = VI, RRH j SHRER
HEN KR B DA NS0 BIRE L5 —
REZBTE 8 05 A~ R B e i v R B P O LR
RR,MAEHRBEFERA T B AW BEERSITH
A BEL 1 P A B 2 . 15 B AR T B R O R I R
5, i DLA B hl s AR B 5 RAE M
il Fh R R o SO O B I8 T W 2R R AT AR IE BT S AR
A,

(b) After
corrdction

B 5 A I AT AN RN ER S B AT
Fig.5 Aberrated and compensated wavefront
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Table 2 Experimental results

PV of wavefront PV of wavefront after  Strehl

aberration /um correction /pm ratio /%
0. 567 0.021 98. 08
0. 657 0. 050 89. 88
0. 898 0.051 89. 30
1. 021 0. 057 87.04
1. 887 0.067 82.38
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