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Abstract

aperture, each sub-mirror must have extra high coplanar precision. In this paper, aiming at the co-phasing problem

In order to make the resolution of segmented telescopes close to the diffraction limit of equivalent

of segmented telescopes, first, the principle of co-phasing detection technology of pupil plane and focal plane in
segmented telescopes optical co-phasing detection technology is studied. Then, the advantages and disadvantages ,
application fields and future development trends are summarized. Finally, solutions are provided on the detection

problems of large piston error and large tip-tilt error respectively.
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Table 1 Parameter of the KECK co-phasing proceduret'®
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Procedure name

Narrow-band

Broad-band

SHAPS SHAPS
Capture range/pum 0.100 +30 +3 +1
Accuracy/nm 6 1000 100 30
Number of exposures 1 11 11 11
Execution time/min 20 30 30 30

Star magnitude 5 4 5 6
Central wavelength/nm 852 891 870 700
Filter FWHM/nm 30 10 100 200

2 SHAPS . (a) GTC

2000 , KECK  SHAPS ,Devaney
[l GTC  SHAPS

°

2(a) . 2002 , Schumacher
20l KECK  SHAPS )
) (
) )

o KECK  SHAPS
, 2004 ,Devaney [ GTC

b
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Table 2 Comparison of optical co-phasing detection techniques
Procedure name SHAPS DIPSI PYPS ZPCS DFS/DHS DRI PR PD
Cant tens/ tens/ hundreds/ hundreds/ hundreds/ hundreds/ hundreds/ hundreds/
-apture pm pm nm nm pm pm nm nm
Accuracy/nm few few few few tens few few few
Piston detection N N N N N N N N
Tip/tilt detection N N N N X X N N
Applicable stage coarse/fine coarse/fine fine fine coarse coarse fine fine
Pupil registration need no need need no need need need no need no need
Data processing average average simple average average simple complex complex
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