Runaway binary stars
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Other hypervelocity stars and less fast-moving
runaway stars have also been found. Most of them
have been accelerated by one of the two other
gravitational mechanisms: ejection from a dense
cluster of stars as random motions bring it into a
slingshot-like orbit, or ejection from a supernova
binary system after the supernovae explodes and
frees it from its orbit. A binary star is a pair of stars
that orbit each other, and many (perhaps most)
stars are members of binary systems. So far, there
have been no hypervelocity binary stars
discovered. They have been predicted, however,
with at least one theory proposing that the
discovery of a hypervelocity binary pair might
indicate that the nuclear black hole is itself a binary
pair.

A Hubble image of the binary stars Sirius A and B. Sirius
B, the very faint companion, is a white dwarf, an evolved
star that has burned its nuclear fuel. There is one known
binary star pair consisting of two white dwarfs that is also
a "runaway" star, moving very rapidly through the
galaxy. A new study concludes that this runaway star
was probably ejected from a dense stellar cluster. Credit:
NASA/Hubble

CfA astronomers made a remarkable and
fortuitous discovery in 2005: an extremely fast
moving star, clocked going over three million
kilometers an hour. It appears to have been
ejected from the vicinity of the galactic center's
supermassive black hole around 80 million years
ago by powerful gravitational effects as it swung
past the black hole. Racing outward from the
galaxy, the star lends added credibility to the
picture of a massive black hole at the galactic
center, and to calculations of how black holes
might interact with their stellar environments.

CfA astronomers Warren Brown and Scott Kenyon
and their colleagues decided to investigate the
case of the peculiar runaway binary LP400-22. The
binary pair was known to consist of two very
evolved orbiting stars, so-called white dwarf stars,
currently about 1400 light-years away from us. The
object is unique in being the only known runaway
white dwarf pair, and moreover its velocity is larger
than most other runaway stars. The astronomers
examined its motion across the sky over a period of
five years and conclude from its path in the galaxy
that it almost surely was not ejected from the
vicinity of the galactic center. Moreover, they report
that the supernovae mechanism is also very
unlikely because there is no hint at X-ray
wavelengths of the remnants of such a supernova.
The team concludes that the probable origin of this
binary pair is in a dense stellar cluster - and indeed
they can tentatively traced the path back to one of
several possible globular clusters. The runaway
pair was either involved in a multi-body interaction
there, or was originally part of a triple-star system
that was disrupted by an intermediate mass black
hole in the cluster. Although the result of the
investigation ended up not addressing the
properties of the galactic center's black hole, it
provides key insights into runaway stars, whitedwarf binaries, and the complex interactions going
on in dense stellar clusters.
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More information: Kilic, M. et al. The Runaway
Binary LP 400?22 is Leaving the Galaxy, MNRAS,
434, 3582, 2013.
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