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Abstract

The Astronomical Radio Telescope FAST is the world’s largest telescope after the Arecibo Radio
Telescope. The working principle of Tianyan FAST is that when observing celestial bodies, it will
form a working parabolic surface in real-time by adjusting the position of the main locking point
on its 500-meter reference spherical active reflection surface as the orientation of the celestial
body changes. On the basis of the calculation results of the existing (vertical) working parabolic
surface, this article implements the movement distance of the main locking point for general an-
gles in three steps. 1) Provide the vertical movement distance of each actuator. 2) Using this dis-
tance, the equation for a general angle working parabolic surface is given using the multiple linear
regression method. 3) The spatial line equation at each main locking point is calculated using the
upper and lower coordinates of the main locking point, and the intersection point between the
spatial line and the general angle working parabolic surface is determined to obtain the actual
translation distance of the general angle main locking point. The calculation method was validated
using actual observation data, and the results were good. The entire process is simple, computa-
tionally efficient, and has a certain promotional value.
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Figure 1. "FAST" sectional view when the observed celes-
tial body is directly above the reference sphere
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Figure 2. Top view of main lock point
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Figure 3. Front view of main lock point
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Figure 4. Original coordinates and translation coordinates of main lock point
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Figure 5. Front view of any angle
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Figure 6. Angle of depression and elevation
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