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Control of membrane mirror shape by single electrode
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Abstract: Electrostatic stretching is a new technique developed in recent years for fabricating mem-
brane mirrors with light, good flexible and collapsible properties. Based on the electrostatic shaping
principle of a membrane mirror, the force field of the stretched membrane was calculated by a single e-
lectrode mode, and the support structure of the membrane and its control circuit were designed.
Then, several kind of technological parameters for controlling membrane shape were given and the fo-
cus of reflective surface of the membrane was measured by a knife-edge. The experimental results
show that the PV and RMS values of the membrane mirror are 11. 14X and 1. 86\ without applying an
electric force respectively, and the focus of reflective surface of the membrane is about 2. 1 m with a

10 000 V high voltage. Finally, the Zernike fitting was used to verify the reliability of the data, and it
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suggests that the surface accuracy can be improved further by optimizing the holding structure and se-

lecting excellent membrane materials.

Key words: membrane mirror; controlled with single electrode; electrostatic stretching
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Fig. 2 Effect of voltage and distance between two

poles on flexibility maximum
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Fig. 3 Holding structure of membrane mirror by e-

lectrostatic stretching
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Fig.4 Circuit of single electrode
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Fig. 8 Principle of focus measured with knife-edge
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el 9 i3l FEL T S 9 S O B ) IS 19 O A
9 wr] DL H 3 H A R S 5 Ak T AR
EORSSR IR 8 RPN Rl U LIVERIE IR %S
TE s BB LA AR AR 158 B S [ DA SF- 17 e 2 52
AR O MV S B 18] 10 S HLEE S 10 000 VI Y

S B DO BERBUE 73 A i Zernike 22 705X
UG G TS A 2 59 5 50 &L AT LU RO B ROt
B TR SR BEE ARy 0. 45 mm, 520 BE R
AR 0.5 mm, fEBUA I A E R L RS U
FLIN £ £ B RE A o 0 . S O A M AR A L TR
10 000 VI i) RO BEAR IR Y 2.1 m,

FIELD
POSITION

0.00.1.00
0.000,0.100 DG -

DEFOCUSING |
0.00000

() 75 SFE

(a) Calculation point map

(b) 5 2R LB

(b) Focus facular of test

B10 A H R ELHE

Fig. 10 Focus facular of membrane mirror by elec-
trostatic stretching
5 4 »

AN S I A o A R ) S T R
B B0 A0 1L R S8 . AT 1 R R
S 1A JSCTE BIL B 9 o i Fl 57 fhR BT S B A T
ZRCGEAT TR AR S b5 T i
5 S 53 B L e T S 1 o J o i R P T
S5 1 TR TR A D0 R 5 R L o B 1 2 SR ]
VA th Bt B e R 45 44 B Pk R ml i A2 el



98 @

TR A5 IS S5 5 ) B P AR 47 ) L BT 1969

A 6 P R T T R 5 AR (9 2SR AR X TR
FL I AR R BT A0 T B R L S8 BT 9 R L A
SRR 5 & G TR Ik B R IR IR B oK
10 000 VI ] 22 42 52 B L 37 A 80 I 114 D B 41
RERGUE o 2o A PR R 4% ] R 158 W] A 3 H T
2 JEAF LA (VR L A0 90 1A R 1 R A9 B2 W F- i
MIER PV {HIEF 11. 14X, RMS {H )l 1. 86,18
PRI A5 A ) 90 S S B AR BE D 2. 1 m JF:

S E k-

[1] JAMES D M, BRIAN P,PAVL A G,et al.. De-
sign, test, and evaluation of an electrostatically fig-
ured membrane mirror[ J]. SPIE,2004,5166;:188-
195.

[2] SIMONA E,JAMES R P A,BRIAN L S,et al..
Stretched membrane with electrostatic curvature
(SMEC) mirrors: a new technology for large light-
weight space telescopes[J]. SPIE,2002,4849:356-
364.

[3] SERGEI A D,MIKHAIL P B,ALEXANDER V G,
et al.. Electrically controlled preshaped membrane
mirror for systems with wavefront correction[ J].
SPIE,2003,5162:147-156.

[4] MOORE J D,PATRLCK B,GIEROW P A,et al..
Design. test. and evaluation of an electro statically
figured membrane mirror [J]. SPIE, 2004,5166;
188-198.

(5] Fhah, Fam A, 40k, el i R 5 5 85 88 AL

2 EA980—), H BIBVTL R E N1
=+, BYEA 5% 01, 32 B A 2R 2 [A) 3 R e
M) 45 ¥ K ML A 3% 3t . E-mail: any @ ci-

omp. ac. cn

i 1d Zernike U5 B TR Y T EEME

PP AR T R AP B S B B R L D
i S B T B 4 B TR 5 o O 982 R AT
F (L Pl T R e TR TR L 2 SOR Y TP
R AL 58 45 R R J3E 1 PR 1 1 552 38 75 3] 1 38
5% S 53 B T JE G BE AE AN RE Ik B LR OK . R —2
(18 A7 o 3 e e S R 2 AR 32 A e B B A
L4 SR JE A A oA i — 200 8 g 42 Wl T R

SR [)].  F45 £ ©,2007,28(4) :490-493.

SUN X W.QI Y CH,JIN G. Research on shaping

stretched membrane with electrostatic curvature
mirrors [ J]. Semiconductor Optoelectronics ., 2007,
28(4) :490-493. (in Chinese)

[6] KURCZYNSKIP L,DYSON H M,SADOULET B,
etal.. Low-vol tage 256-electrode membrane mirror
system for adaptive optics[ J]. SPIE, 2004, 5346
166-174.

[7] CENTAMORE R M, WIRTH A. High-bias mem-
brane mirror[ J]. SPIE,1991,1543:128-132.

[8] ROTGE R,SHIV C D,DAN K M,et al.. Progress
toward large-aperture membrane mirrors James[ J].
SPIE.2000,4091.74-82.

(9] FmA, &k, =AW IR R S8 E e Bt R ik
[J]. &% #5% 242,2007,15(6) :818-823.

QI Y CH,JIN G. The design and optimize about the
shape of the space membrane mirror[J]. Opt. Pre-

cision Eng. ,2007,15(6) :818-823. (in Chinese)

& FAQ958—) . W EHEMKHEAN L
GBI SE B TR E AT FEN
23 A 3% R 2% 19 B R B4t . Ermail.

jing(@ ciomp. ac. cn



1970 e KE TR 517 %

BRES:

n FiWFEAIT9—), o A, PrIE, E &
o o W58 5 1) R e ML — (R AE WL R G ik - = B oA L EMKEAN TR

T EBUEE S 3 7. E-mail: qlying- Ui 32 22 D S50 25 AH AL e WL T B LB
chun0304 (@ tom. com 25 WF 5%, E-mail; jiangn73 @ sina.

com

FNE (1975 =), Bl RN 1
K FR R 2 O L AR 2 B O
ESE YN D=3 oy R S ol o I
RS IINGCECY (8 iR T e (N

E-mail : sxwlux@163. com

¥EHAST—) . B . HEHKEN.FE
MMM T & [ 34k 5 1w i B 5.

E-mail: aichenguang(@ gmail. com

@ THIFE
SUEBEMB ARSIt

BExELK FLERHLEEE.E B
(LPERER KELFBEENRSDEF R, EMH K& 130033;
2. FERFR FR LR, LFE 100039)

T BB B AE A5 A HLARAR 5 U b 32 {6l 4 O 2 7 B PR RE SN S8 3 L LA AR L E fiL
R B e A 3 JAS SR AT ) 1 A G S UL A T B LA o AL AR P AT DU L TR L Bl AT iz
2l BRI A R 1) L R U A 6 A R RS R I Sk 2 S ARG D P 15 9 6 A% LK BE M . g
TR AR LI A5 RAT AU I AR AR DR 2/ T 17 F 1 BE 9 1% 22 1 m] DA Z W% A3t S8 RS A
BB EOR . ML 98 4x RE IR B PUOC 1 Bt 2R L M0 B2 8 Ty 8 L AR BN IR I A (L A2 TG 01
FF T KRB IE B AT T K A R AT A T R R AR RS





