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Fig. 1 The effect of the shaft error on the pointing accuracy
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Table 1 Measurements of the surface of the oil mat on the base
1 2 3 4 5 6 7 8 9 10 11 12
/pm 0.0 0.0 4.8 4.8 4.8 9.6 25.6  25.6 0.0 4.0 4.0 4.0
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Fig. 5 Hlustration of the transformation between

Fig. 4 Illustration of the detection of levelness
the equatorial coordinates and the altazimuth

of the altitude axis
coordinates
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Table 2 Pointing errors at different directions

No. Al° Z7/° A" No. Al/° Z7/° A"
1 0 10 3.23 19 225 40 1.33
2 75 10 2.65 20 300 40 2.30
3 150 10 1.34 21 0 50 2.11
4 225 10 1. 60 22 75 50 1.91
5 300 10 2.85 23 150 50 0.97
6 0 20 3.08 24 225 50 1. 19
7 75 20 2.55 25 300 50 2.00
8 150 20 1.29 26 0 60 1. 64
9 225 20 1. 54 27 75 60 1.62
10 300 20 2.74 28 150 60 0. 82
11 0 30 2.84 29 225 60 1.05
12 75 30 2.39 30 300 60 1. 66
13 150 30 1.21 31 0 70 1. 12
14 225 30 1.45 32 75 70 1.35
15 300 30 2.55 33 150 70 0. 69
16 0 40 2.51 34 225 70 0.91
17 75 40 2.17 35 300 70 1.33
18 150 40 1. 10
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Fig.7 Tracking error at Declination 60° Fig. 8 Tracking error at Declination 30°
( 3) 24 h

90°



137

3

Table 3 Shaft position error caused by the tracking error

6.27"

/° Max /" Min/" RMS/" /° Max /" Min/" RMS/"
10 1. 16 0 0.23 50 3.23 0 1.00
20 0.73 0 0.39 60 2.51 0 0. 84
30 0.98 0 0.58 70 1.72 0 0. 60
40 3.08 0 0.83 80 0. 87 0 0.31
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Table 4 RMS of tracking when the shaft error is doubled

RMS/"
1 min 0. 003
10 min 0.029
2 h 0.298
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Effects of the Shaft Error of an Altazimuth Telescope on
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Abstract: It is a new tread to use altazimuth telescopes to increase diameters of modern astronomical
telescopes. This paper adopts the spherical geometry to deduce how the shaft error of an altazimuth telescope
affects its pointing and tracking accuracies. We describe the detection of the shaft errors of 2m-class
telescopes and the processing of such detected data. This paper evaluates the impact of shaft error on pointing
and tracking from simulations of pointings and trackings of a target star under the influence of the shaft error.
The evaluation can provide theoretical basis for the requirements of the alignment of telescope axis and
provide reference for followed-up corrections of control systems.
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