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Table 1 Variations of sub-reflector displacement, tilt angle and main-dish focal

length with elevation angle

E(◦) ∆x(mm) ∆y(mm) αx(◦) αy(◦) f (mm)

30 0.08 6.96 0.078 -0.267 5079.05

40 0 4.68 0.083 -0.205 5080.13

52 -0.61 1.48 0.092 -0.169 5080.24

60 -0.03 0.43 0.088 -0.177 5080.63

70 -0.02 -1.94 0.078 -0.093 5080.76

80 0.14 -4.52 0.064 -0.105 5080.52

90 -0.57 -7.31 0.090 0.001 5080.84
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Fig. 2 Distributions of the face-up (a) and face-side (b) gravity deformations obtained by fittings�;4�{L� δu 1 δs, g� 4 �e^3�/WB6ÆC|e^�3/WB626_ RMS o);+ 0.02 mm; x�/? [3] ;_4
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Fig. 3 Measured and predicted RMS of main-

dish surface deviation with elevation angle
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Fig. 4 Fitted model of main-dish focal length

with elevation angle
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f = 5077.84 + 3.02 sinE , (4)

∆y = −7.50 + 15.06 cosE , (5)

αy = −0.021− 0.266 cosE . (6)
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Fig. 5 Fitted model of sub-reflector displacement (a) and tilt angle (b) in y direction with elevation angle
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Fig. 6 Comparison of the aperture efficiency before and after the photogrammetric measurement based on

main-dish adjustmenta � � �
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ABSTRACT Profitting from photogrammetric measurements, the main-reflector panels of

Delingha 13.7 m telescope are adjusted such that the main dish closes most to a perfect

paraboloid at 52◦ elevation other than at zenith as before, and thus the overall efficiency
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of the antenna is optimized at different observing elevations. Observations show that the

aperture efficiency has been increased to around two times as compared with before when

the panels were adjusted on the basis of theodolite measurements. From the measurements

at several different elevations, a set of gravity deformation models for the antenna can be

drawn to describe the displacement and tilt angle of the sub-reflector as well as the focal

length and surface deviation of the main dish over the entire range of elevation angles. The

face-up and face-side gravity deformations, which are necessary for the gravity deformation

model of the main dish, are usually derived by direct calculation from surface measurements

at only three elevation angles. In this paper, however, they are achieved by least square

fitting of the surface measurements at more elevations because by this means less measure-

ment errors can be introduced into the model.

Key words telescopes, instrumentation: miscellaneous


