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Modeling of Thermally Induced Pointing Error for Radio

Telescopes Based on Alidade Temperature

TU Biao!, FU Li?®, WANG Jin-ging®?, WANG Xu!, ZHOU Lei!, LIU Qing-hui?

(1. Chongqing Jiaotong University, School of Ciwil Engineering, Chongqing 400074, China; 2. Shanghai
Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 3. Key Laboratory
of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Temperature is one of the key factors influencing the performance of large-scale
radio telescopes. Taking the Tianma Radio Telescope (TMRT) as an example, this study
investigates the relationship between the temperature of the alidade’s nodes and antenna
pointing accuracy. A method is proposed for constructing a correction model for pointing
errors based on node temperatures. The pointing error is treated as a linear combination of
the alidade’s node temperatures. The number of independent variables is optimized using
the temperature sensitivity of the nodes as feature conditions. The pointing test results of
the source 2344+8226 near the North Pole are used as the sample set to compare the effec-
tiveness of the temperature model before and after variable simplification. Both the model
calculations and finite element analysis validate the two temperature models, which align
with the sample set. Furthermore, to assess model generalization, the performance of the
models is compared across four seasons before and after simplification. The results indicate
that the simplified temperature model offers improved predictive accuracy. The established
node temperature-based pointing error correction model’s rapid calculation outcomes pro-

vide data for real-time mitigation of thermally induced pointing errors in the mount.

Key words: radio telescope; temperature sensor; pointing error; temperature model
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