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Research Progress on Debris Disks Around Main-Sequence Stars

HUANG Zhuochao', WANG Shu?, CHEN Xiaodian?

(1. School of Space and Earth Sciences, Beihang University, Beijing 102206, China; 2. National Astronomical
Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: Debris disks around main-sequence stars serve as fossil records of the formation and evolution of plane-
tary systems, sustained by secondary dust that is continuously replenished through collisional cascades. This paper
reviews the detection rates and statistical trends of debris disks across different stellar spectral types, with a particular
focus on the recent advancements enabled by JWST and ALMA in observing cold, faint disks around M-dwarfs. It
systematically summarizes the temperature and spatial structures, grain size distributions, mineralogical character-
istics, and observational evidence of secondary gas within these disks, further discussing dust-gas coupling effects
and their dynamical feedback. Additionally, the applications of collisional dynamics, radiative transfer modeling, as
well as hydrodynamical and N-body simulations in parameter retrieval and structural interpretation are outlined. The

evolutionary scenarios driven by various dynamical mechanisms are also compared through representative systems.
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Finally, we highlight the enhanced capabilities of JWST in resolving the fine structures and performing mineralogical
diagnostics of inner disks, and provide an outlook on future observational prospects.

Key words: stars; debris disks; main-sequence stars; infrared excess; dust
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