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Fig.1 Schematic diagram of the old (left) and new (right) welding gap of NSTR track
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Fig.4  Schematic diagram and picture of the frame leveler measurement
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Fig.5  Schematic diagram of the frame leveler placed on antenna pedestal
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Fig.6 The fitting curves of the errors of antenna track

3.3 HESEERTHMNMBMIEBLRE

T SR A5 2 AN E SR R LR PUIE T P il 2, 1 R (8 PR R 32 2 B
0 _E AR A P 8 10 v B2 2250, RT AAR BAN[R] 7 (07 A1 I, IR 5 A A (R UAREE 18K/
P 7 R ke S A P i B2 22 0 IO R i 22, I 4 D0 MBI BE ZE 8 I R e 22, 7T LA
Y BUIE IR P A B 22 R — 8, R R ZE AR AN R E M A AT — 32 (KR, i
KRS AR I 1.97, U6 HUTE KPR R

35-5



58 & PN S 3 4 4

: :
Outer track
1.8 = = = Inner track

Offset/"

7 TiAiEh S R

Fig.7  Theoretical offset of the antenna azimuth axis
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Table 1 The variations of the antenna surface temperature and wind speed with time

Time

Parameter
22:08 23:01 00:00 01:01 02:00 03:02 04:30

Temperature/°C  13.5 13.2 135 139 132 13.6 13.3
Wind speed/(m/s) 1.4 1.7 1.7 1.8 1.8 1.6 1.9
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Fig.8 The azimuth offset measured by the frame levelers
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Fig.9 The theoretical and measured values of antenna azimuth offset
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Fig.10 Schematic diagram of antenna pointing influenced by the track irregularity and the gravity

deformation of antenna pedestal
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Analysis and Correction of the Influence of the Track
Irregularity on Antenna Pointing
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AsstracT According to the influence mechanism of the antenna track irregularity on
telescope pointing accuracy, the distribution of the track deviation and the influence of
the deviation on the pointing of the Urumqi Nanshan 26 m telescope are reanalyzed,
and provided that the whole welding track technology is used, thus the pointing model is
correspondingly corrected. By using the moving least-squares method to fit the height of
antenna track as a closed curve, the antenna azimuth tilt can be determined through the
track irregularity. Through comparing the measured deviation of the antenna azimuth
axis which is introduced by the deformation of the antenna mount frame, it can be found
that the measured deformation is strongly correlated with the theoretical deformation.
A new pointing model of deviation is established in view of the gravity deformations
of antenna including the north-south and east-west deviations. Furthermore, the data
of pointing deviation are filtered through scanning a known calibration radio source
in the sky. The result shows that the sinusoidal component of the model deviation is
well constrained by the new pointing correction model, thus it demonstrates that the
new model can well reflect the antenna pointing deviation as well as amend it in some
extend.

Key words telescopes, astronomical instrumentation, methods and techniques, meth-
ods: data analysis
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