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Measurement and calibration of optical axis changes caused by
gravity for ground-based large-aperture telescope
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Abstract: As the diameter of ground-based telescopes increases, the structural size of the telescope also in-
creases accordingly, and the effect of the telescope’s optical axis pointing caused by gravity becomes in-
creasingly pronounced. The measurement and calibration of optical axis changes for ground-based large-ap-
erture telescopes is a necessary prerequisite to obtaining high-precision orbital target data. To realize the
estimation, measurement, and active correction of the telescope pointing error, the optical axis changing
rules of the telescope system are analyzed from the structure of the telescope’s opt-mechanical system, and
an optical axis change measurement and calibration method of the is proposed. The experimental results

show that the maximum relative change of the optical axis is 126” when the telescope is at low elevation.
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The main factor causing the pointing change is the effect of gravity on the telescope truss structure. Final-
ly, a calibration model based on the secondary mirror adjustment structure and the coma-free theory of the
Cassegrain system is proposed to improve the tracking performance of the 4-meter aperture telescope. The
maximum relative change in the optical axis of the telescope after calibration is within 3”. According to the
test results, the ground-based large telescope pointing change measurement and calibration method can be
applied to the calibration and mounting process of the telescope.

Key words: ground-based telescope; large aperture; optical axis change; tracking accuracy; proactive
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Fig.1 Schematic diagram of 4 m telescope
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Tab.1 Specifications of 4 m telescope

Parameter Value
Diameter of primary mirror/mm 4 000
Approximate focal length/m 108
F-ratio 27
Field of view/(") 3

Size of pixel/pm’ 10X 10
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Fig. 3 Angle deviations between primary and secondary

mirror vs. elevation angle of telescope
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Fig.4 Position deviations between primary and second-

ary mirror vs. elevation angle of telescope
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Fig.5 Optical axis change of primary optical system wvs.

elevation angle of telescope
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Fig.7 Schematic diagram of determining telescope opti-
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Fig. 13 Optical axis change of primary optical system af-

ter calibration ws. angle of telescope elevation
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