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Abstract

Massive stars are uniquely important for stellar feedback and the production of gravitational wave
progenitors. The final evolutionary phase before supernova of most massive stars is the red supergiant
(RSG) phase. RSGs have famously variable atmospheres that introduce uncertainties in their stellar
parameters and in particular their multiplicity properties, the latter being a key unanswered question for
RSGs. We present results for six Galactic RSGs to determine the amplitude and timescale of radial
velocity (RV) variations. We will measure stellar parameters for all our targets and demonstrate in principle
how RV variability depends on temperature and luminosity. These results act as a pilot study for a larger
SONG study of Galactic RSGs. In this respect, these observations not only will advance the
characterisation of atmospheric variability of RSGs, but are also vital to multiplicity studies of RSGs, which
must take variability into account.
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B etk ® e However, what is known about the scale of radial velocity
Intrinsic multiplicity fraction of RSGs as measured by (RV) variability in RSGs comes from either a very small
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zet Cep (HIP109492) Order 46 (Ha)

2. Methodology

e As a pilot study we obtained multi-epoch spectroscopic
observations of 6 RSGs from the Stellar Observatories Network
Group (SONG) (PI: Patrick, L. R)

e SONG provides high resolution and high radial velocity stability,
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which is vital to achieve our science goals
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SONG spectrum of zet Cep (HIP109492; in black) shown against a
synthetic RSG spectrum (in blue; from the MPIA-NLTE synthetic
spectrum tools).

e To characterise Radial velocity variability, one spectrum every 7
days, over a baseline of at least 4 months, is observed for all our
targets

e \We study potential empirical correlations between the variability
of the fundamental stellar parameters and RV variability using
our c carefully selected sample of RSG to cover appropriate
mass and temperature ranges

Hertzsprung SONG telescope at the Teide
Observatory (IAC press release)
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stellar structure in galaxies (e.g.
Patrick et al. 2020)

Hertzsprung-Russell Diagram for six of the brightest RSGs in the
northern hemisphere. The colour of each target is scaled by the level
of radial velocity variability observed
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4. Impact and future prospects
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Hertzsprung-Russell Diagram for six of the brightest RSGs in the northern
hemisphere. The colour of each target is scaled by the level of radial velocity
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