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Abstract; An optical system for Fizeau-type synthetic aperture telescopes is designed by using three subaper-
tures with small diameters to obtain the high resolution of an equivalent large aperture. First, considering both

u-v covering of sparse frequency and structure simpleness, the Golay-3 array is choosen to be the subaperture
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arrangement and the filling factor F is 0. 44. Then, according to the character of optical system configuration
the optical system is divided into the subapertures, ray controller and the ray combiner to be designed, respec-
tively. The configuration of afocal subaperture is Cassegrain type with achromatic double lenses rearward, and
its pupil diameter, Field of View (FOV) and angle magnification are 300 mm, 0.2° and 10, respectively.
Moreover, the ray combiner is composed of 5 pieces of glass including high refractive index glass and special
partial dispersion glass, and its focal length is 600 mm, F-number and FOV are 6 and 2. The Point Spread
Function( PSF) and Modulation Transfer Function ( MTF) of the subaperture are analysed, and the results

show that the equivalent diameter of total system is 1. 89 times that of the subaperture, and the angular resolu-

tion of total system is 0. 24",
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Fig.1  System structure of Fizeau-type synthetic aper-

ture telescope
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Fig.4 Structure diagram of subaperture

S22 B Es AN 4 TR, B D R 2 i
B FFLARIE G TR R 2D 2% |, 51 5E 25 8] 45 A A5
BEmsAT BRI (BN S R G850 HE%

iz ] zemax [ TG RS MT VI Re AT 73 #
R BB A & BLBE N, JE T RMS iR 2N
0.065A (d 7%:,0.0707°#3%) , R4t MTF £
TS B, aniEl 5 B, W SEET FLC GIH B2

s |J_IH'. LIMIT TS 0.1000

TS 010000
[
0.8
= L
o}
© o6t
< L
]
Z 04f
- 2 |\
0 . A s A \ . A n
0 12.4 248 37.2 49.6 62

Rangular frequency/( cycle - MR ')

KIS FALARRGE MTF ik
Fig.5 MTF curves of subaperture

3.2 REREHISE

A g B AR HR A0 25 S O R AE A
B G A5 AR I R 47 S OGRR AP AT RO
s i A AR A T RO A B R PSR

T SR AT A DGR IR T RN AR R Y
BRI E ST BRI AN 25 R A AR AL,
ZORER . R, R G I Y B RO 5 90° Hr
(9 PN S A58 LA R 20K A&l 6 Fi .



384 Hh[EDE2E

$5 &

fABER Y Jerei Ay

Ko Otdlas

Fig.6  Structure diagram of ray controller
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