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The Progress of hot Subdwarf Studies

YU Sheng-hua'?, HAN Zhan-wen'!
(1. National Astronomical Observatories Yunnan Observatory, Chinese Academy of Sciences, Kunming

650011, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Hot subdwarfs are exotic objects. They are core-helium-burning stars with very
thin hydrogen-rich (or helium-rich) envelopes. Hot subdwarfs populate a very narrow area on
the blueward extension of the horizontal branch (HB), the so called extreme/extended horizontal
branch (EHB), in HR diagram. Their effective temperatures and logarithmic surface gravities are
typically 20 000 — 80 000 K and 4.5 — 6.5 cgs, respectively. In general, three subgroups can be
defined from photometric and spectroscopic classifications, i.e. subdwarf O (sdO), subdwarf OB
(sdOB), subdwarf B (sdB). They have special atmospheric helium abundances. Hot subdwarfs
radiate in ultraviolet (UV) and are believed to be responsible for the UV upturn of elliptical
galaxies.

Two scenarios for the formation of hot subdwarfs have been proposed, i.e. a single star model
and a binary model. In the single star model, a star loses most of its envelope at the tip of the
first giant branch and the remnant core is ignited to become a hot subdwarf. In the binary model,
there are mainly three channels for the formation of hot subdwarfs, i.e. the common-envelope
(CE) ejection channel for hot subdwarf binaries with short orbital periods; the stable Roche
lobe overflow (RLOF) channel for hot subdwarf binaries with long orbital periods; the double
helium white dwarf (WD) merger channel for single hot subdwarfs. Now, many hot subdwarfs
are found in binaries (~2/3). The single star model is inconsistent with the latest observations of
hot subdwarfs and the UV upturn of elliptical galaxies, while the binary model can explain the
observations naturally.

Systematic investigation of the formation and evolution of hot subdwarfs can help us to
understand stellar evolution, the origin of the UV upturn of elliptical galaxies and the dynamical

evolution of globular clusters.
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