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The experiment was conducted using the EMMA recoil spectrometer coupled
with the TIGRESS gamma-ray array at TRIUMF National Laboratory. Credit:
University of Surrey

Researchers in Surrey's Nuclear Physics Group have collaborated with
TRIUMF National Laboratory (Canada) to achieve the first direct
measurement of a supernova reaction in a laboratory using an
accelerated beam of radioactive nuclei.
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The pioneering study, "First Direct Measurement of an Astrophysical p-
Process Reaction Cross Section Using a Radioactive Ion Beam," which
found that the rate of astrophysical reaction being studied was
significantly lower than previously predicted by theory, has been
published in Physical Review Letters.

Determining the origins of elements heavier than iron in our galaxy
remains one of the most burning open questions in modern science. This
particularly applies to the 30 or so 'p-nuclei' which account for around
one percent of heavy elements observed in our solar system but whose
astrophysical origins remain a mystery. Since it's not possible to directly
observe these elements in stars or supernova remnants due to their
scarcity, the only way they could previously be studied was through a
combination of experiments, theoretical models and meteoritic data.

The recent research, led by Dr. Gavin Lotay of the Department of
Physics. utilized advanced facilities at the TRIUMF laboratory, and the
results indicate an increase in production of a specific p-nucleus,
Strontium-84, during the gamma process (the most successful model for
p-nuclei production to date). This may help to explain the observation of
enhanced Strontium-84 levels in the Allende meteorite and throw light
on other astrophysical processes.

Dr. Lotay said: "The coupling of a high-resolution gamma-ray array with
an advanced electrostatic separator to measure gamma process reactions
represents a key milestone in the direct measurement of astrophysical
processes. Such measurements were largely thought to be out of reach of
current experimental technologies and the latest study has now opened
up a wealth of possibilities for the future."

  More information: G. Lotay et al, First Direct Measurement of an
Astrophysical p -Process Reaction Cross Section Using a Radioactive
Ion Beam, Physical Review Letters (2021). DOI:
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https://phys.org/tags/heavy+elements/
https://phys.org/tags/theoretical+models/
http://dx.doi.org/10.1103/PhysRevLett.127.112701


 

10.1103/PhysRevLett.127.112701

Provided by University of Surrey

Citation: Academics recreate supernova reaction in a lab (2021, October 21) retrieved 27 April
2024 from https://phys.org/news/2021-10-academics-recreate-supernova-reaction-lab.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)

3/3

http://dx.doi.org/10.1103/PhysRevLett.127.112701
https://phys.org/news/2021-10-academics-recreate-supernova-reaction-lab.html
http://www.tcpdf.org

