
 

Physicists first to observe rare particles
produced at the Large Hadron Collider

March 28 2011

Shortly after experiments on the Large Hadron Collider (LHC) at the
CERN laboratory near Geneva, Switzerland began yielding scientific
data last fall, a group of scientists led by a Syracuse University physicist
became the first to observe the decays of a rare particle that was present
right after the Big Bang. By studying this particle, scientists hope to
solve the mystery of why the universe evolved with more matter than
antimatter.

Led by Sheldon Stone, a physicist in SU's College of Arts and Sciences,
the scientists observed the decay of a special type of B meson, which are
created when protons traveling at nearly the speed of light smash into
each other. The work is part of two studies published in the March 28
issue of Physics Letters B. Stone leads SU's high-energy physics group,
which is part of a larger group of scientists (the LHCb collaboration)
that run an experiment at CERN. The National Science Foundation
funds Stone's research group.

"It is impressive to see such a forefront physics result produced so soon
after data-taking commenced at the LHC," said Moishe Pripstein,
program director for the NSF's Elementary Particle Physics program.
"These results are a tribute both to the ingenuity of the international
collaboration of scientists and the discovery potential of the LHC."

Scientists are eager to study these special B mesons because of their
potential for yielding information about the relationship between matter
and antimatter moments after the Big Bang, as well as yet-to-be
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described forces that resulted in the rise of matter over antimatter.

"We know when the universe formed from the Big Bang, it had just as
much matter as antimatter," Stone says. "But we live in a world
predominantly made of matter, therefore, there had to be differences in
the decaying of both matter and antimatter in order to end up with a
surplus of matter."

All matter is composed of atoms, which are composed of protons
(positive charge), electrons (negative charge) and neutrons (neutral). The
protons and neutrons are composed, in turn, of even smaller particles
called quarks. Antimatter is composed of antiprotons, positrons (the
opposite of electrons), antineutrons, and thus anti-quarks. While
antimatter generally refers to sub-atomic particles, it can also include
larger elements, such as hydrogen or helium. It is generally believed that
the same rules of physics should apply to both matter and antimatter and
that both should occur in equal amounts in the universe. That they don't
play by the same rules or occur in equal amounts are among the greatest
unsolved problems in physics today.

B mesons are a rare and special subgroup of mesons composed of a
quark and anti-quark. While B mesons were common after the Big Bang,
they are not believed to occur in nature today and can only be created
and observed under experimental conditions in the LHC or other high-
energy colliders. Because these particles don't play by the same rules of
physics as most other matter, scientists believe B mesons may have
played an important role in the rise of matter over antimatter. The
particles may also provide clues about the nature of the forces that led to
this lack of symmetry in the universe.

"We want to figure out the nature of the forces that influence the decay
of these [B meson] particles," Stone says. "These forces exist, but we
just don't know what they are. It could help explain why antimatter
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decays differently than matter."

In 2009, SU's experimental high-energy physics group received more
than $3.5 million from the NSF through the American Recovery and
Reinvestment Act (ARRA) for its research as part of the LHCb
collaboration at CERN. The LHCb, one of four large particle detectors
located in the LHC ring, is dedicated to searching for new types of
fundamental forces in nature.

Provided by Syracuse University

Citation: Physicists first to observe rare particles produced at the Large Hadron Collider (2011,
March 28) retrieved 23 April 2024 from https://phys.org/news/2011-03-physicists-rare-particles-
large-hadron.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

https://phys.org/tags/matter/
https://phys.org/tags/lhc/
https://phys.org/news/2011-03-physicists-rare-particles-large-hadron.html
https://phys.org/news/2011-03-physicists-rare-particles-large-hadron.html
http://www.tcpdf.org

