
 

Researchers observe new isotope of fluorine
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Chart of nuclides showing the isotopes Robert J. Charity and Lee G. Sobotka
discovered in green (stable isotopes are indicated by black squares, and the
proton drip line is shown in blue). The new fluorine isotope, 13F, is the most
removed from the drip line. Credit: Robert J. Charity, Washington University in
St. Louis
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Researchers at Washington University in St. Louis reported the first
observations of a new form of fluorine, the isotope 13F, described in the
journal Physical Review Letters.

They made their discovery as part of an experiment conducted at the
National Superconducting Cyclotron Laboratory at Michigan State
University (MSU).

Fluorine is the most chemically reactive element on the periodic table.
Only one isotope of fluorine occurs naturally, the stable isotope 19F. The
new isotope, 13F, is four neutrons removed from the proton drip line, the
boundary that delimits the zone beyond which atomic nuclei decay by
the emission of a proton.

Robert J. Charity, research professor of chemistry in Arts & Sciences,
and Lee G. Sobotka, professor of chemistry and of physics, worked in
collaboration with groups from MSU, Western Michigan University and
University of Connecticut to make this discovery.

"Study of exotic nuclei with such large excesses of neutrons or protons is
of considerable interest in understanding the synthesis of elements, even
though their lifetimes are extremely short," Charity said. "Many of these 
isotopes have exotic properties."

The isotope 13F is the fifth new isotope that Charity and Sobotka have
discovered together.

"All the new isotopes are very proton-rich and unstable to the emission
of protons," Charity said. "The highest-energy protons inside these
isotopes can tunnel through the Coulomb barrier and escape."
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The initial purpose of the experiment, Charity said, was to make a new
isotope of oxygen, dubbed "featherweight oxygen," a technical
achievement previously reported in Physical Review Letters. After
making that discovery, the researchers went through their data again with
great care and teased out evidence for 13F.

The new isotope of fluorine was created via a charge-exchange reaction
with a beam of 13O. (A neutron in the 13O is removed and replaced by a
proton.)

"Such charge-exchange reactions have not typically been used for the
creation of the very proton-rich isotopes in the past," Charity said.
"However, we are already planning a search for another new isotope
using this reaction mechanism."

  More information: R. J. Charity et al, Observation of the Exotic
Isotope F13 Located Four Neutrons Beyond the Proton Drip Line, 
Physical Review Letters (2021). DOI: 10.1103/PhysRevLett.126.132501

Provided by Washington University in St. Louis

Citation: Researchers observe new isotope of fluorine (2021, March 30) retrieved 23 June 2024
from https://phys.org/news/2021-03-isotope-fluorine.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)

4/4

https://phys.org/news/2019-04-featherweight-oxygen-discovery-window-nuclear.html
https://phys.org/tags/proton/
http://dx.doi.org/10.1103/PhysRevLett.126.132501
https://phys.org/news/2021-03-isotope-fluorine.html
http://www.tcpdf.org

