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Fig.1 Working optical path diagram of circular focal

antenna
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Fig.2 Geometrical parameter definition of circular focal

antenna
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Fig.3 Axial displacement of the feed and aperture coordinate system definition
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Table 1 The optical path difference caused by

small displacement in circular focal optics

Displacement type Al Optical path difference relative to center
Az —Az cos — Az cos + Az cos 0,
Acr. Ay _(Awrcosé + Aye sin d) sin 0 —(Azfcos ¢ + Ayssin @) sin 0 + (Azg cos ¢ +
Ay sin ¢) sin 0y,
Az Az(cos + cos by) Azs(cos @ + cos ) — Azs(cos 0, + 1)
Ay, Ay, (Azy cos ¢ + Ay, sin ¢)(sin 6 — sin 6y) (Azscos ¢ + Ayssin @)(sind — sinfy) —

(Azs cos ¢ + Ays sin @) sin 07,
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Fig.4 The optical path difference on the aperture surface of the displacement. Az = 10 mm (up left), Azy = 10 mm (up right),
Azs = 10 mm (down left), Azs = 10 mm (down right).
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Table 2 SH 13 m antenna geometry parameters

Parameter Value

D 13 m
Dy 1.48 m
T 0.28

01, 45°
Ovm 75.997°
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Fig.5 Schematic diagram of main reflector deformation and subreflector compensating in circular focal antenna
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Segment Optical path
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Fig.6 Antenna types in holographic scanning. Single
antenna (left up), double antenna (right up), elevation offset

antenna (left down), azimuth offset (right down).
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Fig. 7 Optical path difference caused by single antenna rack
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Table 4 Optical path difference caused by scanning of four holographic antenna types

Type Al Alq Al
Single antenna lcosB(1 — cos§) I(1 —cosn) lcos B(1 —cos&) + (1 —cosn)
Double antenna lcos B(d — cos &) d(1 — cosn) dcosB(1 — cos§) + d(1 — cosn)
Elevation offset antenna lcos B(1 — cos§) Alelofr lcos B(1 — cos&) + Aleiosr
Azimuth offset antenna (I cos 8 + Ada,)(1 —cos€)  I(1—cosn)  (lcos B+ Aday)(1 — cos€) + (1 — cosn)
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Table 5 Antenna geometry parameters and

holographic scanning parameters

Parameter  Value
D 13 m
F 3.64 m
l 1m
gmax, Thmax +1.5°
d 4m
Adeal 1m
Aday 1m
8 30°
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Fig.8 The influence of four kinds of antenna holography on optical path difference
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Phase Analysis of Aperture Surface on Circular Focal Antenna

HU Weil  WANG Jin-qing?3*  LIU Cong? BU Zhao-hui'

(1 School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093)
(2 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)
(8 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210023)
(4 Shanghai Key Laboratory of Space Navigation and Position Techniques, Shanghai 200030)

AsstracT The annular focal antenna has special electromagnetic characteristics and application fields.
The phase error of annular focal antenna is analyzed theoretically and simulatedly. The phase error caused
by the position deviation of the feed and the subreflector, the compensation relationship between the
main reflector, and subreflector and the optical path difference caused by the operation of the antenna in
holographic measurement are derived. The results will provide theoretical basis and reference for accurate
surface measurement and compensation of the annular focal antenna.

Key words telescopes, methods: analytical, techniques: image processing

31-9



