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Effects of the Surrounding Mountains on the Extraction of

Signals from the Global 21 cm Signal Experiment

SHEN Ting-yan’?, YU Yun?, GU Jun-hua3, HUANG Yan®, GUO Quan?

(1. School of Physical and FElectronic Sciences, Guizhou Normal University, Guiyang 550001, China;
2. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
3. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: In this paper, we examine the influence of the surrounding mountains around
the experimental antenna on the extraction of signals in the global 21 cm experiment. The
change in antenna gains introduced by varying the height of the mountain, the angle of slope,
the composition of the mountain, the consistency of the composition of the mountain, the
distance from the mountain to the antenna, and other factors of the model is simulated using
the moment hybrid numerical algorithm. We further analyze the impact of these factors on
the antenna in obtaining neutral hydrogen signals. The results show that the characteristics
of the mountain, including its height, distance from the observation point, inclination angle,
composition material, and surface composition consistency, not only affect the antenna gain,
but also further affect the polynomial fitting subtraction of the foreground in the experiment.
Specifically, for antenna gain, when the mountain height remains unchanged, the farther the

mountain is from the antenna, the smaller the effect on antenna gain.

Key words: antenna gain; the characteristics of the mountain; global 21 cm signal
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