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Fig.1 Signal transmission link of radio telescope
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Fig.2 Verified by the antenna gain model, the solid line in the figure is a far-field pattern with a
frequency f = 1090 MHz and a section V = 0° calculated by the antenna simulation software. The dashed
line above is the ITU-R SA.509 limit of the proposal.
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Fig.3 The position relation of the ground RFI T’ relative to T' when the radio telescope is aimed at the
strong RFI T'.
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Fig.4 The receiver link of radio telescope
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Table 1 The parameters of signal

Device Frequency/ Bandwidth/ Transmitting Power/ Signal

Polarization

name MHz MHz antenna dBm pattern
ADS-B 1090 2 53-57
Vertical Omnidirectional Pulse pair
DME 1025-1150 125 50-60

*2 HELER
Table 2 The results of calculation
Name GT /dBi GT/ /dBi PLOSS/dB PRT/dBI’Il PR(;/dBm P/dBI’Il Pz/dBI’Il

Results 60.94 —38.07 111.21 15.52 —119.05 —3.03 39.97

BB AR TERE M (R B L R ATROR 28 1 dBIE4E AU Th 2620 dBm, LA N5 dB, 1%
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5 #5ig
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AR R GEH) 20 L, 1 5 BUERROLAL T 1R W TARIRZES 0 ML M 12, JF4i & 1L
RESERR, MBS TTiE B3R I T 410 (137 X S F R T DU O LaRE 75 325, EAb, i Sefp
WA T S IE R TR A AT, B TREN A HE. T T S e
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Research on Avoidance Method of Strong RFI of
Radio Telescope in Far Field

LI Huan! LIU Qi?® WANG Na?  CAI Ming-hui? WANG Yue?
ZHU Chun-hua!  SU Xiao-ming?

(1 College of Physical Science and Technology, Xinjiang University, Urumgqi 830046)
(2 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011)

AgstracTt The strong RFI (Radio Frequency Interference) on the ground or space
around the radio telescope may make the receiver system in a nonlinear state. In order
to reduce the influence of strong RFI and improve the efficiency of astronomical obser-
vation, a method of avoiding strong RFI based on telescope in far field is proposed in
this paper. First of all, based on the far-field pattern of the radio telescope determined
by simulation analysis, combined with the position relationship between the telescope
and the interference source, the power response of the strong RFI reaching the focus
of the radio telescope is analyzed. According to the performance parameters of the
second-order intermediate frequency amplifier of the receiver, the calculation method
of the avoidance angle of the radio telescope in the unsaturated state is determined.
Secondly, this method is used to calculate and analyze the influence of civil aircraft
on the radio telescope. For an active interference source on the civil aircraft without
reflection and other propagation phenomena, the influence on the radio telescope can
be effectively reduced when the main beam axis of the radio telescope deviates from a
certain direction.

Key words radio frequency interference (RFI), far field, strong RFI, avoidance method
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