
 

Astronomers find new evidence for the
violent demise of sun-like stars
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 Two astronomers have used NASA's Chandra X-ray Observatory to
discover a shell of superheated gas around a dying star in the Milky Way
galaxy.
Joel Kastner, professor of imaging science at the Rochester Institute of
Technology, and Rodolpho Montez, a graduate student in physics and
astronomy at the University of Rochester, will present their results today
at the American Astronomical Society meeting in Minneapolis. Their
discovery shows how material ejected at two million miles per hour
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during the final, dying stages of sun-like stars can heat previously
ejected gas to the point where it will emit X-rays. The study also offers
new insight into how long the ejected gas around dying stars can persist
in such a superheated state.

Image: Optical/X-ray composite images of the planetary nebula NGC 40
(credit: NASA/CXC/RIT/J. Kastner and R. Montez)

According to Kastner, the hot gas shows up in high-resolution Chandra
X-ray images of the planetary nebula NGC 40, which is located about
3,000 light years away from Earth in the direction of the constellation
Cepheus. "Planetary nebulae are shells of gas ejected by dying stars,"
Kastner explains. "They offer astronomers a 'forecast' of what could
happen to our own sun about five billion years from now--when it finally
exhausts the reservoir of hydrogen gas at its core that presently provides
its source of nuclear power."

In his research, Montez discovered the X-ray emitting shell in NGC 40
by generating an image that uses only specific energy-selected X-
rays--revealing a ring of superheated gas that lies just within the portions
of the nebula that appear in optical and infrared images.

"This hot bubble of gas vividly demonstrates how, as a planetary nebula
forms, the gas ejection process of the central, dying star becomes
increasingly energetic," Kastner notes. "Mass ejection during stellar
death can result in violent collisions that can heat the ejected gas up to
temperatures of more than a million degrees."

The detection of X-rays from NGC 40 adds to a growing list of such
discoveries by Chandra and its European counterpart, the XMM-Newton
X-ray satellite observatory. Kastner and Montez (along with
collaborators Orsola de Marco, of the American Museum of Natural
History in New York, and Noam Soker, of the Technion Institute in
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Haifa, Israel) have studied these previous X-ray observations of
planetary nebulae, and find that the X-ray and infrared output of such
objects is closely coupled.

"The connection between X-ray and infrared emission seems to show
that the hot bubble phase is restricted to early times in stellar death,
when a planetary nebula is quite young and the dust within it is still
relatively warm," says Montez about his observations.

The correspondence indicates that the production of superheated gas is a
short-lived phase in the life of a planetary nebula, although Kastner
cautions that additional Chandra and XMM-Newton observations are
required to test this idea.

Source: Rochester Institute of Technology
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