Observation of charge—parity
symmetry breaking in baryon decays
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A new piece in the matter-
antimatter puzzle

The LHCb experiment at CERN has revealed a fundamental asymmetry in the
behaviour of particles called baryons

2025.03.25

25 MARCH, 2025

Yesterday, at the annual Rencontres de Morion: IEE%E:CI:@ jlﬁ_ﬁ fi'—f@ JS\FEZ |\Ej = EIJ /l\ Ei* EEEE$

collaboration at CERN reported a new milestone in our understanding of the subtle yet profound differences
between matter and antimatter. In its analysis of large quantities of data produced by the Large Hadron Collider
(LHC), the international team found overwhelming evidence that particles known as baryons, such as the
protons and neutrons that make up atomic nuclei, are subject to a mirror-like asymmetry in nature’s
fundamental laws that causes matter and antimatter to behave differently. The discovery provides new ways to
address why the elementary particles that make up matter fall into the neat patterns described by the Standard

Model of particle physics, and to explore why matter apparently prevailed over antimatter after the Big Bang.
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Why is there more matter than
) In the latest work, researchers observed subtle differences between the decay rates of a
antlmatter? CERN reSUIt Offers particle called the beauty-lambda baryon and its antimatter counterpart. The team analysed
tantalizing new clue data from 2009 to 2018 for a certain decay of these baryons into a proton and three mesons —

light, unstable particles comprising two quarks.

Physicists have spotted a difference in the way matter and antimatter baryons decay, . . . . .
4 P ¥ & 4 The evidence for a difference in decay rate between the matter and antimatter versions of the

which could help to explain a major cosmic mystery. . .
beauty-lambda baryon was overwhelming. Physicists calculate that the odds of such a
Physicists have, for the first time, seen a matter particle from the proton family behaveina discrepancy occurring by chance is less than 1in 3 million.

fundamentally different way from its antimatter twin. The finding — which fits with

behaviours predicted by the standard model of particle physics — could help researchers in The discovery is a major milestone”, says Tim Gershon, a particle physicist at the University

their struggle to explain why matter is so abundant compared with antimatter, something of Wa EE? CPE&W EI\J EEWJZEE_/l\E Eg Ei*%ﬁ%

that current theories cannot do. Long-sought phenomenon
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The finding could offer fresh insight into why there is a dominance of matter over antimatter
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— “one of the main mysteries in particle physics”, says Tara Shears, a particle physicist at the
University of Liverpool, UK, who also works on the LHCb experiment.
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New Clue to How Matter Outlasted
Antimatter at the Big Bang Is Found

Physicists working at the CERN particle physics lab said they
detected a slight but significant difference in how particles of
matter and antimatter decay.
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Mysterious Antimatter Physics Discovered at the
Large Hadron Collider

The LHCb experiment has observed a new difference between matter
and antimatter in particles called baryons

BY CLARA MOSKOWITZ EDITED BY LEE BILLINGS & SARAH LEWIN FRASIER
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Spot the difference

04/29/25 | By Sarah Charley

LHCb's discovery of proton-like particles behaving differently than their antimatter
counterparts brings scientists one step closer to finding out why antimatter
disappeared in the early universe.
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