
 

Mystery of rare five-hour space explosion
explained
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The X-ray image from the Swift X-ray Telescope of the gamma-ray burst GRB
130925. The white object in the center is the gamma-ray burst.  The large
diffuse region to the right is a cluster of galaxies. The other objects are X-ray-
emitting celestial objects, most likely supermassive black holes at the centers of
distant galaxies. The full image is approximately the size of the full moon.

1/3



 

Credit: Phil Evans/ University of Leicester

Next week in St. Petersburg, Russia, scientists on an international team
that includes Penn State University astronomers will present a paper that
provides a simple explanation for mysterious ultra-long gamma-ray
bursts—a very rare form of the most powerful explosions in the
universe.

"The recent discovery of ultra-long gamma-ray bursts raised questions
about whether some new physics is required to explain them, but our
work suggests a much simpler explanation," said David Burrows, a Penn
State professor of astronomy and astrophysics. "Our analysis reveals that
these rare gamma-ray bursts, which can last for hours, can be explained
as standard explosions occurring in a region with a low density of matter
that is located behind a cloud of dust when viewed from Earth."

Dick Willingale, an astronomer at the University of Leicester and a co-
author of the study, said, "Not only is this result significant scientifically,
but it shows the importance of international collaborations to build
observatories, and of sharing information between those observatories."

Burrows is the lead scientist for the X-Ray Telescope on board the Swift
satellite—one of two space observatories that the scientists used to
collect data from the gamma-ray burst named GRB 130925A, which
they observed last year while the energy from its explosion streamed
toward Earth for more than five hours. Swift is a NASA-led
collaboration with Penn State in the United States, the University of
Leicester and University College-London in the United Kingdom, and
the Italian space agency and Brera Observatory in Italy. The scientists
also observed the ultra-long gamma-ray burst with the US/Russian
satellite Konus-Wind. "We could not have reached our conclusions
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without the Swift and Konus teams working together," Willingale said.

Burrows said it is not surprising that some gamma-ray bursts occur in a
low-density region, nor is it surprising when one occurs behind a dust
cloud. "Our analysis of the observations from the two observatories
shows that these two conditions existing simultaneously can explain our
observations of the ultra-long gamma-ray burst GRB 130925A,"
Burrows said. "One reason that these results are satisfying is that
scientists generally prefer to find the simplest explanations for
mysterious phenomena," he said.
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