AR R R e R TR Vol.21 No.2
2013 % 2 A Optics and Precision Engineering Feb. 2013

XEHS 1004-924X(2013)02-0267-07
137 B EREANEENIXERIER LR

MAAR . R IR EIEE, T E
(PEBFR KELFRENRE WEFE, F4 K& 130033)

]

WE: A6 T —A 137 oAt sh a5 m =0 B 55 T A 3G R OE= H G AR s . & 58 P Zygo BOLT

W AR AR T B 1 i AS PR RE HEAT 1 I A A TER IR L A 62 Bl o 0 3R RRS S DU SRS L BT AR R B Y RGOE g
1553 MNHEAT T Zernike 22 50200 RS-0 420, 0 AT B 3E IO 2 5236 7 & SEIR I E T AR T B RS IE R ) s e s LA

& g 0y R e 7 ) 7 5 DN T AR B M LK Bl H % 00 B A M RE . D M SR g 3R WL 137 %EQ%}%%*%%ZF

M TE RMSEAL T 2/50, PV {EIE T 0. 182(A=632. 8 nm) ; BRI X HT 7 B Zernike 22 35 2 BEAT 547 19 806 AL 0F s 8 B

% B Hom IR UK Sl #5 0 sh A B A T 1 kHz AR TE BLBEfH R G219 Strehl ratio \/NF 0. 1 #EBIET 0. 9, Bl Bk T &

e R RE T

X B W:aEEAEF;EMEBEMNKRERN;FHESRE

hESHES.0439; TH743 MRAARIRED - A doi:10. 3788/0OPE. 20132102. 0267

Performance test and experiment of correction
capability of 137-element deformable mirror
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Abstract: A 137-element Deformable Mirror(DM) was manufactured by ourselves to carry out the re-
search on the adaptive optics. First, a Zygo interferometer was used to test the static characteristics of
the DM, which included figure tests, response tests of single actuators and coupling tests. Then,
Zernike polynomial fitting and surface flattening were performed to test the correction capability of the
DM, respectively, and the correction capability was also verified experimentally at an adaptive optics
test-bed. Finally, a fast response measurement system was built up to test the dynamic response abili-
ties of the DM and its drive electronics. The tests and experiments show that the surface of the DM
after flatten calibration has the RMS and PV better than /50 and 0. 181 (A=632. 8 nm) , respectively.
Furthermore, the DM can fit and correct the first 7 order Zernike polynomials reasonably. The dy-
namic responses both of the DM and its high voltage driver are faster than 1 kHz. The tests in the in-
door adaptive optics system show that the DM improves the system’s Strehl ratio from less than 0. 1 to

better than 0.9, which enhances the imaging capability of the system greatly.
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Fig. 1 Actuator arrangement of 137-element DM
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Fig. 3 Surface influence of single actuator
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Fig. 10  Optical layout of adaptive optics experiment
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