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Figure 1 Diagram of the adaptive optics (AO) system for the 2.16 m
telescope.
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Table 1 Technical parameters for deformable mirror

WA BT

7% CYEH kAT AR
Az HH I ERMS CENE SN I & N
50 mm 109 <2 pum 0400 V 8 um
F2 HREEASH
Table 2  Technical parameters for tip/tilt mirror
M4z K IEFE F P R AZ IE K FE
50 mm 2 mrad 0.02 mrad
F 3 SHMHML KRB ASH
Table 3  Technical parameters for SH wavefront sensor
24 i ik
14z 5 mm
BR KA 14 ym
BEANH 256x256
IR /100
oz Bt 1 A% 300 pm
WOZ B £E B 4.5 mm
T AR BB 350-1100 nm
i 5t >1000 fps
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Figure 2 Diagram of the control system.
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Ptur + _ <>Pres
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WFS }—/—% cC ‘—/44 DAC }—P{ HVA }—){ D‘M ‘

B3 HEROLS R G i E

Figure 3  Block-diagram of control system for the AO system.
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Figure 4 Diagram of the scheme of the modal control.
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Figure 5 (Color online) 3-dimensional intensity profiles before (a) and after (b) correction by the AO system.
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Figure 6 Aberrations before (a) and after (b) correction by the AO system.
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Adaptive optics system for the Xinglong 2.16 m telescope

LI ChangWei"”, LI BangMing"”, LU YanTing"’, LU QiShuai'”,
ZHENG ZhaoYing"?, WANG Di"* & LI Shun"?

' National Astronomical Observatories Nanjing Institute of Astronomical
Optics & Technology, Chinese Academy of Sciences, Nanjing 210042, China;
? Key Laboratory of Astronomical Optics & Technology, Chinese Academy of Sciences, Nanjing 210042, China

Adaptive optics (AO) is one of the essential techniques for the large-diameter astronomical telescopes to overcome the
wavefront aberrations caused by atmospheric turbulence and improve their imaging qualities. This paper describes an
adaptive optics system developed for the 2.16-m telescope at Xinglong. This AO system mainly consists of a piezoelectric
deformable mirror with 109 actuators, a Shack-Hartmann wavefront sensor with 100 subapertures, and a high-speed
control platform based on field-programmable gate array (FPGA). Experimental results show that this AO system can
reduce the root-mean-square (RMS) of the atmospheric wavefront aberrations to, or even smaller than 0.14, and then the
telescope can obtain a near diffraction limited resolution.

adaptive optics system, wavefront reconstruction, wavefront control, high-speed control platform
PACS: 07.05.Pj, 42.25.Dd, 42.68.Bz, 95.75.Qr
doi: 10.1360/SSPMA2016-00486
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