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Abstract

The Southern African Large Telescope (SALT) survey of He-rich hot subdwarfs has identi-
fied several binary candidates from variable or anomalous radial velocities, or unusually high
rotational velocities. Many SALT survey objects have also been observed by the Transiting
Exoplanet Survey Satellite (TESS). TESS light curves provide orbital periods and can also give
clues about the nature of binary systems by distinguishing ellipsoidal variations from reflection
effects. We present a summary of the candidate binary fraction within the SALT survey, as well
as a breakdown of the identified candidates by spectral and helium class.
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1. Introduction

Binary interaction channels for the formation of hot subdwarfs, such as those proposed by
Han et al. (2002) do not account well for He-rich hot subdwarfs. Alternative channels based
on the mergers of He-rich white dwarfs (Zhang and Jeffery, 2011) should produce either single
stars, or stars in wide binaries. The existence of He-rich hot subdwarfs in close binaries has
not been conclusively established, but would require further explanation. By searching for
such systems, we aim to improve our understanding of subdwarf formation. The first step is to
identify candidate close binary systems in existing survey data.

2. SALT and TESS observations

An ongoing medium- and high-resolution spectroscopic survey at the Southern African
Large Telescope (SALT) has been focusing on identifying He-rich hot subdwarfs (Jeffery et al.,
2021). The principal objectives are to identify both chemically-peculiar hot subdwarfs, and
sequences connecting different chemically-peculiar populations. The survey has identified can-
didate binary systems from anomalous or variable radial velocities, as well as unusual line
broadening. Many SALT survey objects have also been observed by the Transiting Exoplanet
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Figure 1: Observed binary fractions of SALT hot subdwarfs arranged by spectral and helium
classes (Drilling et al., 2013). He-rich objects are shown above and intermediate-He objects
below.

Survey Satellite (TESS). Lomb-Scargle periodograms derived from TESS light curves can yield
the orbital frequencies of binary candidates. This method is most effective for close binaries
with periods of < 1d.

3. Results

Out of 338 SALT catalogue stars, 2 minute cadence TESS data are available for 232. 24
variables were identified from their periodograms. Of these, 8 were found to have an interme-
diate or high He abundance (He class > 15). The majority are classified by SALT as He-rich
sdOs, plus one intermediate-He sdO and one intermediate-He sdB. 3 objects showed evidence
of ellipsoidal deformation, 5 showed evidence of reflection effects, none showed eclipses. Or-
bital frequencies ranged from 0.5 to 4 cycles per day. There was no correlation between orbital
period and the spectral or Helium classes. A breakdown of detections by class is shown in
Fig. 1.
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4. Conclusions

The SALT survey objects have been cross referenced with TESS data to identify binary
candidates. The fraction of close (p < 2d) binary candidates was found to be 24 out of 232 ob-
jects (~ 10%), of which 8 (~ 3%) had a Drilling helium class of > 15 (Drilling et al., 2013). All
of the He-rich candidates were sdO stars, with sdO7.5 being most common. The intermediate-
He candidates contained both sdO and sdB. Follow-up analysis of all candidates is needed to
verify their parameters and determine their orbits.
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