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Novel vision of the death of massive stars

January 8 2015

This mage of the GRB130831A was taken with the Liverpool Telescope located
at the Roque de los Muchachos observatory. The position of the stellar explosion
is marked in the center of the image. This event took place about 4.9 thousand

million light years away. The distances were comparable for the other two stellar

explosions, 5.7 and 6.9 thousand million light years away, respectively. Credit:
UPV/EHU

An international consortium, in which the University of the Basque
Country (UPV/EHU), Ikerbasque and CSIC are participating, has
published in a single article a compendium of data obtained after the
simultaneous research of three supernovas and of their corresponding
Gamma-Ray Bursts (GRB). The research enabled contrasting statistically
that the supernovas associated with GRB emit greater quantities of
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nickel compared to those not linked to GRB. Participating in this study
were researchers from 19 countries and who employed 13 telescopes
distributed throughout the planet. The results have been published in the
prestigious Astronomy & Astrophysics journal.

Gamma-Ray Bursts are brief and intense flashes of gamma radiation that
occur randomly in the heavens at a rate of approximately three per day.
Since 2003 astrophysicists believe that at least a large part of these
gamma ray outbreaks are linked to supernovas; nevertheless, not all
supernovas emit gamma rays.

Data of great quality

The sample studied by this international consortium was made up of
three GRBs and their respective supernovas. It should be stressed that
the quality of the data obtained from one of the supernovas has enabled
knowledge to be gained of the properties of the neutron star that can
result from the explosion. In concrete, it could be shown that the neutron
star behaves like a gigantic spinning top of various kilometres radius,
and with a high period of rotation (12 milliseconds) and an intense
magnetic field (100 billon Gauss, the Earth's magnetic being only half a
Gauss).

The research on the association of a GRB with a supernova required
great international effort, as it was necessary for telescopes at various
observatories to monitor the evolution of the intense brightness over
months. This explains that, after eleven years since the GRBs were first
linked to supernovas, only a few cases have been published in the
international literature. This new and novel study presents - in just one
publication - a compendium of three GRBs associated with three
supernovas, in what is a qualitative and quantitative leap forward in the
number of supernovas that have been linked to GRBs. The UPV/EHU
has had the honour of taking part for the first time in one of these great

2/4


https://phys.org/tags/supernovas/

PHYS 19X

international consortia.

"Small" stars and "'massive'' stars

Astrophysicists have known for decades now that stars are born, they
mature and then die in different ways. There have been many research
studies undertaken in this field which have helped to understand the
mechanisms by which stars terminate their lives. It is thus known that
"small" stars (with masses approximately less than 9 times the mass of
the Sun) end their lives placidly, slowly extinguishing in the same way as
an incandescent metal cools down. Our Sun belongs to this type of star,
able to live for a long period of time (for approximately 10,000 million
years) before burning out definitively. "Massive" stars (with masses
greater than approximately 10 solar masses) have much more agitated
lives however. After a life of approximately 30 million years (at the
most), these stars of great mass violently explode as a supernova.

A supernova is simply the result of a complex explosion in a spherical
form that happens when the star runs out of its nuclear fuel. It has been
well established by astrophysicists that in the interior of such explosions
a central object of very high density arises. This remnant of the
explosion can be a neutron star or a black hole, depending on the mass of
the star. The density of these objects is so high that it is equivalent to
concentrating all the mass of a commercial aircraft into one grain of
sand.

More information: A trio of gamma-ray burst supernovae:. GRB
120729A, GRB 130215A/SN 2013ez, and GRB 130831A/SN 2013fu.
Astronomy & Astrophysics, Volume 568, 1d.A19, 16.
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