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Abstract Influence function is a key parameter to evaluate the capability of bimorph deformable mirrors in

Influence functions of a 20-element bimorph deformable mirror are measured by Veeco
=

Compared with the measured data, simulated results come
out a little smaller. But they are consistent in both shape and the location of peak. And the finite element model can

predict the correction on 1~ 35 Zernike aberrations of the 20-element bimorph deformable mirror correctly, with

It is feasible to improve the bimorph deformable mirror by optimization of its finite element

Hi A% IE A% i) — b, & B 38 B 6 % (Adaptive optics,

AO) RGO d A 22 T8 55 00 /N B AR ) LAAT 2%
WB/NEEAS AO R G IRAR L BRI AS . AT 331

adaptive optics; bimorph deformable mirror; influence function; finite element analysis; Zernike fitting
25 | 5t 85 (Deformable mirror, DM) E & I

TUARTE Bl 9k g 77 2nl 43 o LR L2
HLRR L R AR G R R R B B R T ROBL I R &
ea

S &

’@ A
RS B HE: 2007-12-10; Y EIME M FR HHE: 2008-01-22
E£TE: HZK 863 I XIFEK A KRB 54 (604380300 3% B i
EEE N
i BK

F Y
(MEMS) $ A 4 1 1) 43 57 5K 48 TE B2 A i 2 5 i
I (Membrane DM) | 38 T4 ] J& o %507 49 A&

5 )

B
M A8 JE 4% (Bimorph DM) DA Je 3k T B, Y684 W 19 T
380: P
T OB A979 ) AT A, N B NG 2E R D R O
BRI =) B T B . EEAEH

BOART7 W5

E-mail: ningyu_0205@126. com

E-mail: chrao@ioe. ac. cn



9 1 T

20 FATT XU HL A8 T8 A 5 ) 5% ) R K5 B 0 2 A S o ) 1639

ER728 I 4% (Liquid crystal DM) 4%, H 1, Bimorph
DM (RLR i #% Bimorph) i) 8l 2538 Hl K | 380 f B
DI B (R &5 HG RH O 15 B8 5 AT e 5 il R AL R AR D
AR AR B AO R GE MY M L . — SR BT AL
gt B A 3 2 BB Y Bimorph, LA
AR BUA UG T 50 1 i 15 22 B IERSOCR o

SR oK B0 R PE O 28 B 4R 22 KL IR BE ) Y
VS ht, AT BCHE B 09 5 ok 5L 0T R AT L X
Bimorph B A% 1E fg 71 #F 47 05 5 B0, /] DLk 55 bR
RO AL BT 4R A SR 2 55, DT R K 46
Bimorph 52 FIAL#ERE . 7852 me ek 500 23 #1550 07 T
SCHR ORI T e R R R R T
Ty AT s A RoTE W 2. TESRF T2
)+ R JH R BT 5 5 1 23 Bimorph 22 JE i B 2% 32 %
PRI R A8 A R, ] DA ohy 23 435 40 1) 0 49 A 4% J2 IR B
LU A9 15 7 45 PR 2R P A 20 A B AR B . T AE SE PR A
{72 1 S A 4D 0 4 S5 A 2% 20 1 B 1) ) L T80
75 1] A FROTIE AR I A 250 DR DA R X g A vk
SR 30 H T SR 2 SRR T A BRIGHE BT T Y
TR R TR 26 IO 2 K 1 A S SO Jm O 3 S s 2 A

A SCER XS TR AR BE G L B A AT R Y 20 BT XUE
H SR B A B 0 G o R B AT T S B L O
ST A BRI RS AT T 7 B g S E i
BZE R B XT LA Bk T A FROCES AL & BRI

2 Bimorph 2 Hi i 41

H AT, 0 f )12 9 Bimorph ®J i 46 2y 9 Fh
JEEEFRERILE 1(a) (B 1(b) ], Bk et uk sl
J2 C—Ji8 Hy Bl 30 BRE ARG B TR (AR T L )2 (il
A TR PERT A MBS B g R AL iR e
e, R BMIZAE . T LUK 1) ] Ud
Bimorph B9 TAEJEHE, W)Z MR A 9ok & 78—k H
WIHEIRAES T TR PR LK 1o &R ] i 2
T e X PR N i Al Ak . 7R e P 2R [ vV

Jei » TR ) 300 He SO e R 2 VR ) R R T
glass W PZT

Bl 1 Ca)y (b)) Sy WA ML B () Bimorph J2 45 14 51 1 141,
(o) &5 () B 228 J5 IR B &
Fig. 1 (a) and (b) two typical bimorphs structure in

cross section, (¢) deformation principle of (a)

Bl Bl J2 RS OB Sk AR A 8 5 18] ) o B 1) RO
A 22 7 S BUE RS B A5 A S e . W
W& B Bimorph 32 2 4K 5 AH 4K 45 )2 2 (8] 5 ]
I e 1 22 S e UE A 1Y

AR 20 BoT Bimorph A58 % th =2
PEBPRE g s L an 1 (h) T A dE — 2 b R w5
FRAE Sy S5 S5 T P 3¢ B85 6 Y R I 2 B RE L RUST 58 42 Al
[ L R, )2 IR 7 ) R R A 4
IR ZE . K 2 iR ERZE e B AT E 19 A4
O3 SR 25 HLARCTE A ) FOAR [ AR R B 1 mm, 5
2 e, bJe—Re P pg AL s Al L S iy 8] 2 (b) g 2
Bt or =14 mm Sy g5 45 AR R A ) 20 2 i 2 A%
r, =15 mm NERZ A2 r =21 mm P E P
&ors =17 mm,r, 5 r; Z 89K 6 8 25 3R 355
2 E R R R I X fE e e ih 5 R 2 5 IX
Z 6] B AT — P BR AR 5 1 X

Kl 2 Bimorph HRHEM /R A, (a) e #HIZ L 19 B
JCHL AR HEA - () e FEHJZE MBS SRR

Fig. 2 Electrodes distribution of 20 elements bimorph.
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Fig. 3 Influence functions of electrode No. 1, 2 and 8 measured by Veeco
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Fig.4 (a) Surface displacement generated by defocus electrode with loading 100 V, (b) residual surface displacement

when defocus aberration is removed from (a)

| W/pm

)

200 100 0 100 200
| Voltage /V

2

&5 2 5 HL AR AP o7 AR IR e 28k A R AR Ak 2k
Fig. 5 Variation of the maximal displacement generated

by electrode No. 2 as a function of loading voltage

3.2 TREMEETHME

I 25 BILRY R AR 1) 5% 1) BRI B3O, AR SCIR T R T 2
S HRAEAS R0 2 TR R AR R L R R
I LD 50 VOB IR BIR 0 V3 3 200 V,
MM 200 VA2 —200 Vs g I E 0V, R
Veeco T ¥ M & T 45 H £ T Bimorph [ JE p& %k,
2803 AT 2 5 AR O 07 AR T R i A R P ) A2 Ak
Mk 5 pios .

4 A BT ) ST
A F Algor 3k 4 ## 7. T Bimorph A KR 7T



9 1 T

20 FATT XU HL A8 T8 A 5 ) 5% ) R K5 B 0 2 A S o ) 1641

B, WUR R R IE B A IROT T e TR a S0
Briww . 35 Je B A5 R % 2 (8] A LR 5 o DAL
R PR AR R B A S R 0 T AL D b =
IR

Wi 6 JroR B RULE R BE = 5 1) 10k D BUEE )R
5 A LA JIT 7 s L 2 A0 o S A AR P A ) s L )R
<5 Ja LR RURG 45 11 2 (JRE JBE — B WO 2 90 7 7 #r
AT D RUE R R A S S BT 2
BB R AP T Y L AR 7 U AL
JERRAEIEL B J5 [ b o 22 A PEAS RS . B ) B
BHREEZ A e R BB S S BR g o8 A TR o

R A 5 i e AT R AT L R AT
(9 H Y 2 2208 AIE R 3 76 T AL B R AR A 1 2 20

A o T A A 150 05 R 3 0 A 52 TR B R 1 O s R R R R
S A S AR L i AR T A 408 DX A
AR 7 () 1. w2 35 Bimorph B AL A% ™ A2
TE 1) Joy Sl Pl A 2 %

PZT - Y
/ x
discrete
)

electrode
defocus
electrode

Pl 6 AU ) At S T A% 1) R 53
Fig. 6 Model of bimorph and mesh distribution in Algor

K7 (01 5.2 5 8 5 H Al 2l 3 TR L AR 1 23 A1 5 (b) ~ () W A% B 32 Wi o P T 502 [
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(b)~(d) projections of influence functions of electrodes
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Fig. 8 Influence function comparison between measured

data and simulated data by FET
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