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Figure 1 Qitai observation station surrounding environment map.
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Figure 2 Electromagnetic interference model.
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Figure 5 Gaussian pulse signal.
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Figure 6 Comparison of y and z components of the electric field at the observation point under the scaled model.
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Figure 7 Comparison of y and z components of electric field at multiple cable radiation observation points.
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Figure 8 Normalized processing schematic diagram.
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Calculation method of near-field coupling of a 110-m radio
telescope caused by transient radiation interference of
equipment within the observatory site

PENG HuanHuan', ZOU Qi', XIAO Pei', LIU MengYao', CAI MingHui’,
LIU Qi’ & LI GaoSheng'~

: College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
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*Corresponding author (email: gaosheng7070@yvip.163.com)

Radio telescopes are renowned for their high sensitivity and resolution. However, subtle electromagnetic interference
from internal sources within the observatory site can considerably disrupt their operational state, thereby aggravating the
challenges associated with astronomical observations. This study addresses the issue of near-field coupling induced by
transient radiation interference from internal sources within the observatory site of the 110-m radio telescope. For this
purpose, a hybrid calculation method based on dipole approximation and time-domain physical optics is proposed. The
analysis commences with a meticulous examination of transient radiation interference emanating from internal sources at
the observatory site. Leveraging the principles of dipole antenna theory, the near-field radiation sources are analyzed and
accurately modeled. By integrating the time-domain physical optics approach, the electromagnetic coupling
characteristics of the internal sources of radiation interference on the near-field aperture plane of the radio telescope
are comprehensively analyzed and quantified. Finally, the efficacy of the proposed method is validated using the FEKO
full-wave algorithm. The proposed method serves as a theoretical foundation for analyzing the influence of interference
from internal sources of radiation at the observatory site on the astronomical observations of the 110-m radio telescope.

radio telescope, transient interference, near-field coupling, physical optical method
PACS: 95.55.Jz, 95.75.Wx, 41.20.Jb, 84.40.Ba
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