Accretion and Bipoloar Outflow in
Sanduleak’s Star

Jeong-Eun Heo!, Rodolfo Angeloni?, Francesco Di
Mille®, Tali Palma* and Hee-Won Lee!
'Department of Astronomy and Space Science,
Sejong University, Korea

2Gemini Observatory, Chile

JlLas Campanas Observatory, Chile
‘Departamento de Ciencias Fisicas, Universidad
Andrés Bello, Chile

Sanduleak’s star is a suspected symbiotic binary
located in the Large Magellanic Cloud. It is known
that it has a giant jet with physical size ~ 14pc. Its
spectrum shows two strong emission bands at
6825A and 7082A, which are originated from
Raman-scattering of O VI by neutral hydrogen
atoms. We present the high-resolution spectrum of
Sanudleak’s star obtained with MIKE at the
Magellan-Caly telescope to investigate the O VI
emission region based on the profiles of the two
Raman features. In this spectrum, it is noted that
the Raman 6825A feature exhibits a single broad
peak profile, which is in high contrast with a clear
triple peak profile of the Raman 7082A feature. In
our analysis we suggest that the O VI emission
region consist of three main emission parts: an
accretion disk, a bipolar outflow and an optically
thick, compact component surrounding the white
dwarf. By performing Monte Carlo simulation we
constrain the representative column density of the
H [ scattering region N_HI ~1x10%23 cm”*—2,
which is in accordance with the observed flux ratio
in the two Raman features F(6825)/F(7082) ~ 4.5.
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Massive Population III black hole binary systems
are one of the suggested candidate sources of the
recently detected gravitational wave radiation
(GWR). GWR detection from a black hole binary
system requires a sufficiently short orbital
separation at the time of their formation, such that
they would undergo coalescence within the Hubble
time. This condition cannot be simply fulfilled by a
short initial period, because binary interactions
such as mass transfer and common envelope
evolution can largely change the orbital

parameters and the masses of stellar components.
Here, we discuss the possibility of black hole
binary mergers from massive Pop III binary
systems, using a new grid of Pop III binary
evolutionary models with various initial primary
masses (20 Me < M < 100 Me) and initial
separations, for different initial mass ratios (q =
0.5 - 0.9).
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