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2.16 m U©"�º�¥℄ý¥¡º C �·¶Ǳ�|±¥Uº (SYZ relay mirror)
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�ñïÄ
Äu SYZ ¥Uºò¶XÚ�O
H4 2.5 m "�º KDUST (Xã 2¤«)"�©

± KDUST 1ÆXÚ�Ǳ�[XÚ§�[�ëêǱµl�þǱ 15 mm§Å�Ǳ 630 nm§ñ

:'Ǳ 0.215"�¡ CCD ��Ǳ 2 mm§z�����Ǳ 10 µm§��Ǳ 200§�[æ8�

´¥%À|�l�ã�"

ã 3´3S�L§¥§¥%À|l�ã��CzL§"du¶þ�O����§Ïdã

3 a) �1r©Ù�Ǳþ!"lã 3 c) �±wÑ§����l�ã�1r©ÙCz�Ǳ²w"
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ã 2 KDUST 1ÆXÚ9Ùl�¡

?1'�"lã 3 d) � f) �±wÑ§Ö���l�ã��ë�l�ã��m��É�5�

�§S� 3g�§���m��ÉÄ�Ǳ 0"S�L§¥�¡E(J�L 1§Ù¥1 1 �Ǳ

ÑÒÅ
�¢S��§1 2�ǱXÚ��O��§1 3��1 5�ǱzgS��)� Zernike

Xê"duò¶¬���I�^=§Ïd¡EÑ�Å
Xê�\Ò¡�Å
Xê3A½�¬

�K��"�Ø�I^=Cz���XêÎÒ�KǱ§S� 3g�¡E(J�ý¢ Zernike

XêÎÜ�é�"¢SÅ
Ú[ÜÅ
� RMS �Ǳ 11.67 nm§�uÅ�� 1/20"

5µÙ¥ a) Ǳ�¹ KDUST ¶þ�O���l�ã�¶b) Ǳ KDUST \\���æ8�l�ã�¶c) ´ a)

Ú b) ���¶d) — f)´S�L§¥§^�gS����Zernike XêÖ�ã b)§¿òÙ� a) �~"

ã 3 ¥%À|l�ã�9Ù3Å
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L 1 KDUST 1ÆXÚ¥%À|�[(J

Zterms Z(λ) Zdesign (λ) Zadd(λ) iter1(λ) iter2(λ) iter3(λ)

Z4 −0.398 883 25 −0.046 154 82 −0.352 728 43 −0.350 4 −0.357 2 −0.357 7

Z5 0.292 284 04 0 0.292 284 04 0.274 9 0.288 4 0.292 5

Z6 −0.094 666 67 −0.000 001 27 −0.094 665 40 −0.080 1 −0.091 2 −0.092 4

Z7 −0.000 001 67 −0.000 001 74 0.000 000 07 0.005 1 0.006 9 0.007 2

Z8 0.102 774 43 0 0.102 774 43 −0.113 1 −0.109 5 −0.108 6

Z9 −0.006 728 10 −0.000 000 01 −0.006 728 09 0.013 9 0.017 6 0.017

Z10 −0.045 514 37 0 −0.045 514 37 0.054 0.055 0.054 5

Z11 0.020 659 98 0.020 659 55 0.000 000 43 −0.002 6 −0.001 6 −0.001 4

Z12 0.000 004 92 0.000 004 68 0.000 000 24 −0.001 9 −0.001 3 −0.001 1

Z13 −0.026 240 94 0 −0.026 240 94 −0.024 6 −0.024 4 −0.025 2

Z14 0.000 003 49 0.000 003 57 −0.000 000 08 −0.001 2 0.001 6 0.001 5

Z15 −0.000 000 16 0 −0.000 000 16 −0.003 5 −0.003 −0.003 2

Z16 −0.032 888 43 0 −0.032 888 43 0.035 5 0.035 0.035 2

Z17 0.000 002 93 0.000 002 79 0.000 000 14 −0.001 8 −0.002 4 −0.002 6

Z18 −0.000 000 04 0 −0.000 000 04 −0.002 7 −0.001 8 −0.001 8

Z19 0.016 831 70 0 0.016 831 70 −0.018 8 −0.018 9 −0.018 8

Z20 0.000 000 06 0 0.000 000 06 0.000 5 0.000 2 −0.000 2

Z21 0 0 0 0.001 2 0.001 3 0.001 5

Z22 −0.002 399 18 −0.002 399 14 −0.000 000 04 0.001 4 0.001 4 0.001 2
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Wave-front Sensing by Single Defocuesd Image

WU Zhi-xu1,2,3, BAI Hua2,3, CUI Xiang-qun2,3

(1. Nanchang University, Institute of Space Science and Technology, Nanchang 330031; 2. National

Astronomical Observatories / Nanjing Institute of Astronomical Optics and Technology, Chinese Academy

of Sciences, Nanjing 210042; 3. Key Laboratory of Astronomical Optics and Technology, Chinese Academy

of Sciences, Nanjing 210042)

Abstract: Curvature wave-front sensor usually need collect the in-focus image and the ex-

focus image. This paper proposed a new wave-front recovery algorithm which based on

a single defocused image. This algorithm can recovery the wave-front by calculating the

response matrix between the intensity distribution of the defocused image and the wave-front

error, then constructing the equation sets of the Zernike coefficients and solving this equation

sets by least square method. The simulation of the KDUST optical system showed that this

algorithm have the advantages of less hardware, hight precision, robust to the noise. Thus it

is suitable for the wave-front sensing in the extreme environment.

Key words: curvature wave-front sensor; single defocused image; wave-front sensing; inten-

sity compensation


