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Illustration of the Insight-HXMT and GECAM-C observations of the brightest
gamma-ray burst (GRB 221009A). Credit: IHEP/HXMT&GECAM Team

The Institute of High Energy Physics (IHEP) of the Chinese Academy of
Sciences (CAS), together with some 40 research institutions worldwide,
has released their latest discoveries on the brightest gamma-ray burst
(dubbed as GRB 221009A) ever detected by humans.
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With the unique observations made by two Chinese space telescopes,
namely Insight-HXMT and GECAM-C, scientists were able to
accurately measure how bright the burst was and how much energy it
released, which is the key to understand this historical event.

For this historic gamma-ray burst, another ground-based facility led by
IHEP, Large High Altitude Air Shower Observatory (LHAASO), carried
out joint observation with Insight-HXMT and the GECAM-C telescopes.
LHAASO made several important first discoveries with its large amount
of very high energy observation data, which will be reported later.

As the most energetic explosion phenomenon in the universe, GRBs
could be produced by the core collapse of a massive star, which typically
lasts longer than two seconds, or the merger of two compact stars, such
as neutron stars and black holes, which typically lasts less than two
seconds and usually emits gravitational waves. GRB 221009A belongs to
the former.

With the Insight-HXMT and GECAM-C space telescopes, an IHEP-led
international team with researchers from over 30 institutes from China,
U.S., Italy, France and Germany made accurate measurements of the
prompt emission and early afterglow of this unprecedented burst in the
hard X-ray and soft gamma energy bands.

When this GRB arrived, GECAM-C operated in a special observation
mode capable of recording extremely bright GRBs, just like the brightest
part of GRB 221009A, while many other space telescopes were unable
to measure such a bright event.

"Based on the accurate data obtained by GECAM-C, we found that this
burst set new records on both the observed brightness and the isotropic-
equivalent energy of all detected bursts, making this burst really
exceptional," said Xiong Shaolin, Principle Investigator of GECAM-C
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who led this study.

  
 

  

Illustration of the brightest GRB 221009A. Credit: IHEP/HXMT&GECAM
Team

"This burst is 50 times brighter than the last record-holder, and the
isotropic-equivalent energy of this burst is more than 1055 erg, which is
about the total rest mass energy of 8 solar masses. Such a huge energy
was released just within about 1 minute in time," Xiong said.

Insight-HXMT is China's first X-ray space telescope designed to observe
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the X-ray source in the Milky Way. However, it was extended to monitor
gamma rays throughout the sky, especially GRBs.

"Insight-HXMT made a clear measurement of GRB 221009A for its
precursor and early afterglow, thanks to its very large detection area in
MeV energy range," said Zhang Shuangnan, Principle Investigator of
Insight-HXMT in the IHEP.

"Luckily we have Insight-HXMT and GECAM-C [which are]
complementary to each other, so that we can have a full picture of this
precious burst," he said.

According to the joint observation by Insight-HXMT and GECAM-C,
the early afterglow of GRB 221009A appeared to switch from slow
decay to rapid decay very early in time, meaning that this burst launched
an extremely narrow and luminous jet directly pointing to us.

"These findings shed new light on the physics of these energetic
explosions in the universe," said Zhang Bing, professor at the University
of Nevada, Las Vegas, who led the theoretical interpretation in this
work.

"More detailed modeling is needed to understand how GRB engines
manage to collimate the jets to produce such a huge isotropic equivalent 
energy in some cases," said Zhang Bing.

The team's paper is currently available on the arXiv pre-print server.

  More information: Zheng-Hua An et al, Insight-HXMT and GECAM-
C observations of the brightest-of-all-time GRB 221009A, arXiv (2023).
DOI: 10.48550/arxiv.2303.01203

4/5

https://phys.org/tags/energy/
https://dx.doi.org/10.48550/arxiv.2303.01203


 

Provided by Chinese Academy of Sciences

Citation: Insight-HXMT and GECAM-C observations of the brightest-of-all-time GRB 221009A
(2023, March 28) retrieved 27 April 2024 from https://phys.org/news/2023-03-insight-hxmt-
gecam-c-brightest-of-all-time-grb-221009a.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://phys.org/news/2023-03-insight-hxmt-gecam-c-brightest-of-all-time-grb-221009a.html
https://phys.org/news/2023-03-insight-hxmt-gecam-c-brightest-of-all-time-grb-221009a.html
http://www.tcpdf.org

