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Table 1 FAST interference protection requirements

L FASTHEMHLZ % FHEiE
P L AR/ BBy i e/ ARG HINIhERPy/ IhERT & P
(MHz) (MHz) (MHz) WEHE/K (dBW) RSy A (dB (Wm™) ) EJESy (dB (W/ (m*Hz) )

BO1 105 70~140 70 1000 -187 -186 264
B02 210 140~280 140 400 ~190 -182 -263
BO3{A 610 270~950 680 60 -195 -178 -266
BO3 =40 1285 950~1 620 670 20 -199 -176 264
B04 840 560~1 120 560 60 -195 -175 263
B05 1500 1100~1900 800 20 -199 ~174 263
B06 1250 1050~1450 400 20 201 -177 263
B07 2500 2000~3 000 1000 20 -199 ~169 -259
B0 5500 3000~8 000 5000 20 ~195 ~159 -256
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Fig. 2 Electromagnetic radiation value of metal halide lamp (the blue curve
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radiation test value of metal halide lamp, and the red line is the radiation
limit value of military mark)
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Fig. 4 The layout of FAST cable suspension machine room
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Protection Measures of FAST Radio Environment
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(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China;

2. CAS Key Laboratory of FAST, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The Five-hundred-meter Aperture Spherical radio Telescope (FAST) is located in the remote area of Qiannan
prefecture in Guizhou province. The largest single dish radio telescope in the world is build in the karst depression. Since FAST
observes very weak electromagnetic signals from distant celestial sources in the Universe with extremely high sensitivity, it is
easy for FAST to receive electromagnetic interference from the telescope’s own equipments and the surrounding site. The
electromagnetic interference level around the site is required to be extremely low. In order to achieve the objective of scientific
observation, an important basic condition for FAST is how to keep the quiet electromagnetic environment around the telescope.
Several main measures have been studied. At first, in order to protect FAST quiet electromagnetic environment, the first step to
reduce the radio interference is to set up a radio quiet zone within a radius of 30 km with FAST site as the center. Secondly, the strict
Electromagnetic Compatibility requirements of telescope itself and its surrounding electronic and electrical equipments are required
to prevent interferences from the telescope. Based on the effective electromagnetic compatibility design and protection measures, the
radio environment of FAST station is quiet and stable. Due to the economic development in Guizhou province, especially in Qiannan
prefecture, the number of construction projects around FAST site has increased rapidly. In the face of the coordination with many
radio communication services and local economic projects, how to achieve a balance between the scientific needs and local
development is the key subject for the maintenance of FAST radio quiet zone.

Keywords: radio telescope; FAST; radio quiet zone

Highlights :

e Scientific and effective planning and management of the radio quiet zone are reviewed.

e Reasonable planning and design of telescope electromagnetic compatibility measures are proposed.

e Efficient and reliable inspection of shielding performance are introduced.
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