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Design of SONG Shack-Hartmann optical system
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Abstract: In this paper, we gave an optic design of stellar oscillations network group (SONG)
Shack-Hartmann (S-H). The optical system and main parameters of S-H were determined,
mainly according to the demands of diffraction limited imaging quality and magnitude of the tel-
escope; According to the optical parameters of SONG and the micro lens array, an eliminating
aberration design was carried out based on two doublets; The performance of the S-H was
within diffraction limit. Designing results showed that the 6th magnitude and accuracy of 0. 05"
could be achieved. Based on the design results, an experimental system was built. A compara-
tive study on measuring accuracy between S-H and 4-D interferometer was carried out. The ex-
perimental results showed that the measuring accuracy of S-H is 0. 008 pm which could meet
the requirements of Chinese SONG telescope.

Key words: optical design;Shark-Hartmann;active support;contrastive measurement

, SONG (stellar oscillations
7 ( network group) R

SONG ) 1 m.F36. 7 (123,

:2013-06-26 :2013-07-07
(11273040)
1971—>, s , s

E-mail: sfkou@niaot. ac. cn



« 2 . 2014,35(1) st
D 1
5 S-H
2) , .
° ’ ’ o
s s
’ L o , o .
’ ’ o
’ s 2
° [4-6] s
’ ’ S-H . SONG
SONG : ,
80 % 03" . .
’ s YZ
(S-H), ) 0 ( ) .
1 “ ? ’
S-H (M3) , ,
° M3 180° Zernike .
° ’ S-H ,
° ’
SONG S-H s .
° ’
,S-H ’ ’
s N . 1
’ 0. 125", Zernike 1, 200X 200,
s 0
100~1 600,
) Zernike 8 11
). ,10 X110 15X 15
s s
° 20 X
20 Zernike
1 SONG s 20 X
Fig. 1 Layout of Chinese SONG telescope 20 S-H R
1
Table 1 Zenike coefficients and residual errors
W Z(D Z(2) 7(3) VACY) Z(5) Z(6) Z(7) Z(8) Z(1D)
1 10X10 1. 517 —0.269 —0.471 0. 113 0. 003 0. 187 0. 557 0. 629 0. 389 0. 755
2 15X15 1. 519 —0. 235 —0.173 —0.173 0.0184 0. 124 1 0. 503 0. 503 0. 752
3 20X 20 33e4  0.9997 0.9997 0.9997 0.9998 0.999 8 1 0.9999 09999 0.999 9
4 30X 30 6. 2e6 1 1 1 1 1 1 1 1 1
5 40X 40 2. 3e7 1 1 1 1 1 1 1 1 1
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Table 2 Shark-Hartmann wave sensor parameters

1 F 36. 67
2 /mm 366. 98
3 /mm 10

4 /mm 32.8

(A=500 nm)/mm 0. 08
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