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Performance test and analysis of 913-element deformable mirrors

YOU Juncheng'™®, ZHOU Hong'”, GUAN Chunlin'>, FAN Xinlong'>, MU Jinbo'’
(1. Laboratory on Adaptive Optics, Chinese Academy of Sciences, Chengdu 610209, China; 2. Institute of Optics and Electron-
ics, Chinese Academy of Sciences, Chengdu 610209, China; 3. University of Chinese Academy of Sciences, Beijing 100049,
China)

Abstract: In order to correct high order aberration for an adaptive optics (AO) system and make it operate normally at
cryogenic temperature, a 913-element discrete actuators continuous facesheet deformable mirror (DM) was developed. A Veeco
interferometer in (J300mm diameter was used to examine partial static performance of the deformable mirror: the influence
function of an individual actuator, flattening test and the correction capability of the deformable mirror about Zernike aberrations
fitting. The surface of DM from 20°C to — 10°C. was measured by a 4-D dynamic interferometer. The testing results show that the
max correction ability of the deformable mirror actuated by an individual actuator is +3.5um. The distance between the neighbor
actuators is 9. 8um and the coupling between the neighbor actuators is 9. 3% . The surface of the deformable mirror after
flattening is really smooth, of which the PV is 66.0nm and the RMS is 5. Onm. The fitting capability of the Zernike polynomials
of the 913-element deformable mirror satisfies the demand of the adaptive optics. The thermally induced surface deformation
didn’ t influence the performance of DM at low temperature. According to these tests, the 913-element deformable mirror satisfies
the actual demands of the adaptive optics system.
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Fig. 1 Deformable mirror
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2 TREREFRSHEREN
ALK H AR Veeco THUINE T 913 BTy
7 AR SER AL 5 0 LA 5 A5 ME BE AR 2 o2
il L B B FE WO R B oK, AR e
SN PREL Zernike Z2 00 5 BE ) FITATE Ji -1

2.1 NS B

UK Sy 45 10 (14 58 3242 LR T T 52 1) oI 502 56 i) 2R G 5
PERTHIHAGRE T o 3R] R BSORN 22 75 (B2 FR 5% T FNEK 3
TG T FC R B B g s 1T L AR TR A 14 5 R R EK
S BT S 25 it i — A FL PR 7 A 1R 4 T AR IR 43 AR
PREL. SCIEEEHE — AR Sh#s TAERE, AHARIK ol %%
O ASIE i 5 TAESR S #8 oo 9 e KB T 5219 (B
DU FHGT LA BIK S 25t i F, i %) 4 T T T ik 2 it
JII R A B 1 T T, R R A 3] 3 0K S 14 S R )
PREL. ARSCHERA Veeco TN T 80V KT,
BRI 2288mm 148 N AR TE BRI 52 pR AL, 8] 2a 2 %)
HUL SR AR (45 ok 1) R s OS2 R, HLi
U4 (peak-to-valley , PV) {HZY 0. Tum, i F 4K 5
#r LR S AR i AR B MG R, T LU 400V He
JE R SR B 2R 1 e KA TE /2 3. 5 pm (1E L
ASTE T AN —FE) o X He 3R sl A o] it 2 B 4% 3K
Bl SIRRIE R A £3. 5pm, [B] 2b 2115 AH SR 9K )
AR A S O . 3l S AT AR B S EE N 9. 3%,
T 5.0% ~12.0% Z 8], P AR G ny i it 2 &
gt

deformation/um

deformation/um

250 30 -10 10 30 50
diameter/mm

Fig.2 Influence function of center actuator

a—3-D b—2-D

2.2 EEEFEURK

THI T Je P i 72 T B B T e~ 38 g B 114 T
TERGEE o TR V- 1 A2 T A5 A A 44 1 g
Je FGE I 6 2F 2R 48 T AR B BT 8 21 1 S KA
AR SR SR TR A A 1) B8 ol A2 i) A2 T 5 Y TS JReF-
K 3a W R BB IR AR THE , PV {E 2 240. Onm,
4177 H{E (root mean square, RMS) i 43. Onm, i FE 1%



C 5
C
7

S.net.cn
JURIN 913 FOTAE B EREINIA S 70 Hr

http://www.j gj

869

¥4l FoW
g <
; £
5 5
o
0 : \ - , , . -145
0 50 100 150 200 250 300
diameter/mm
323
300
250
g
200 =
.8
150 =
g
-10.0 :c}
100 3
-20.0
50
-30.0
0 . N . . -\ -37.9
0 50 100 150 200 250 300

diameter/mm

Fig.3 a—the surface of the deformable mirror before flattening b—the

surface of the deformable mirror after flattening c—the fringes of

the deformable mirror after flattening
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Fig.4 Zernike aberrations fitting of 913-element DM
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Fig. 6  The logo fitted by the deformable mirror
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a—the interferometer outside the cryostat b—the reference mirror and DM
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Fig.8 The surface of the deformable mirror
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