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Abstract: The dome seeing is an important influencing factor for imaging quality of ground-based large-ap-
erture telescopes. Seeing is mainly due to the uneven change in the refractive index of air. First, theoreti-
cal analysis shows that the main factors affecting the refractive index of air are the temperature, velocity,
and pressure of the air. Then, with the help of CFD fluid simulation software, the temperature field, ve-
locity field, and pressure field changes of the air near the telescope dome are obtained, and the change of
the refractive index of the air around the dome and telescope is calculated. Thus, the effect of dome seeing
produced by domes of different structural forms on telescopic imaging can be evaluated. The simulation
analysis shows that the lifting dome is more conducive to the rapid change and stability of the temperature,
speed, and pressure of the air around the telescope to reduce the impact of dome seeing. From the perspec-
tive of dome seeing, this paper provides a guide for the scheme selection and design of a dome at the 4-me-
ter level and larger telescopes.
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Fig.1 Open tracking dome
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Fig.2 Lifting dome
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Fig.3 CFD model of open tracking dome
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Fig. 5 Finite element mesh of open tracking dome
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Tab.2 Characteristics of three commonly used reynoids averaged navior-stokes model
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Fig.9 Schematic diagram of air parameter extraction in

optical path
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