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A Review of Optical Systems for Medium-Sized Astronomical

Telescopes
DONG Yunfen>?, PING Yiding'?>, LI Rongxiang®, LI Haibo®

(1. School of Astronomy and Space Science, University of Science and Technology of China, Hefei 230026, China; 2.
Purple Mountain Observatory, Chinese Academy of Sciences,Nanjing 210023, China; 3. CAS Nanjing Astronomical
Instruments Co.,Ltd, Nanjing 210042, China)

Abstract:

Medium-sized optical telescopes (2-4 m) play a strategic role in ground-based astronomy, balanc-
ing construction cost, flexibility, and scientific capability. This paper systematically reviews their optical
systems, categorizing them into three types based on scientific objectives and functional design: multi-
instrument general-purpose telescopes, wide-field survey telescopes, and spectroscopic survey telescopes.

The Ritchey-Chrétien (R-C) configuration has become the dominant design in this aperture class due
to its simultaneous correction of spherical aberration and coma. Two main technological derivatives have
emerged: one employs switchable secondary mirrors or fold mirrors to achieve multi-focal capabilities,
enhancing instrument flexibility; the other integrates wide-field refractive correctors to expand the field
of view from arcminutes to several degrees, maximizing survey efficiency. Through case studies of over
twenty representative facilities—including the Lijiang 2.4 m, Nordic Optical Telescope, William Herschel
Telescope, VLT Survey Telescope, Sloan Digital Sky Survey Telescope, JST250, and LAMOST—this
paper identifies two core design philosophies: “full-system co-optimization,” which treats the telescope
and corrector as an integrated optical system; and “deep integration of active/adaptive optics,” which
enables real-time wavefront control for sustained high image quality. Finally, the paper discusses future
trends in optical system development, highlighting recent advances in China such as LAMOST’ s reflective
Schmidt system and the Wide Field Survey Telescope’ s prime focus design.

Key words: medium-aperture telescopes; optical system; Ritchey-Chrétien (R-C) configuration; active optics; multi-

instrument
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