
 

Hunting for the Milky Way's heaviest stars
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Image: X-ray: NASA/U. of Sydney/G.Anderson et al; IR: NASA/JPL-Caltech

(PhysOrg.com) -- NASA observatories have located strong infrared
signals near the plane of the Milky Way, suggesting the possible
presence of massive stars.

Like looking for Easter eggs in a lawn of long grass, the hunt for the
Milky Way's most massive stars takes persistence and sharp eyes. In
their stellar search through our Galactic backyard, astronomers have
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used powerful telescopes sensitive to X-ray and infrared radiation to find
evidence for a substantial population of X-ray emitting massive stars.

This image shows infrared data from NASA's Spitzer Space Telescope
near the plane of the Milky Way galaxy. Both outlined boxes contain an
artificially darkened view of the Spitzer data, to highlight a bright X-ray
source (blue) detected at the center of each square with NASA's
Chandra X-ray Observatory. Each X-ray source coincides with a strong
infrared signal.

Analysis of the X-ray and infrared data, as well as optical and radio
observations, reveals that these bright sources are, in fact, extremely
massive stars. Two other massive stars have also been found near the
plane of the Milky Way using similar methods. Deep observations from
ESA's XMM-Newton also provided valuable information for these other
two objects. All four of these stars are thought to be at least 25 times
more massive than the Sun and lie between 7,500 and 18,000 light years
from Earth. These stars are expected to last only a few million years and
will end their lives with supernova explosions.

Finding these very massive stars is not easy. Dust and gas throughout the
Milky Way obscures much of the view from optical telescopes near the
plane of the galaxy. Infrared images suffer less obscuration but are
extremely crowded with stars. However, these stellar behemoths shine
brightly in X-ray light and easily stand out from their neighbors in
Chandra images.

Why are these massive stars so bright in X-rays? Some massive stars
have winds that blow material away from their surface at over 2 million
miles per hour. If this high-speed material collides with the wind from a
companion star, it is decelerated so suddenly that acts like it has collided
with a Solar System-sized brick wall. The shock waves resulting from
this enormous collision generate temperatures up to 100 million degrees,
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and produce copious amounts of X-rays.

These Chandra observations followed a survey of the plane of our
Galaxy by the Advanced Satellite for Cosmology and Astrophysics
(ASCA), a previous X-ray mission. This survey detected about 160 X-
ray sources, but only a third of them could be definitively identified due
to the limited spatial resolution of ASCA. Because Chandra's ability to
resolve sources is significantly greater, much more precise positions
could be obtained. This has allowed scientists to identify counterparts to
the X-ray sources in other wavelengths. There are many other
unidentified Galactic X-ray sources with X-ray properties similar to
these four sources, so a large population of massive stars may remain to
be discovered with future Chandra observations.

These results were published in the February 1st issue of The
Astrophysical Journal in a paper led by Gemma Anderson (University of
Sydney).
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