HH

xE

DI

‘EBICM T SCE AT

RAR

=
AR

) PR K?

ﬁi?ﬂm;mn.ﬁ"f'} University of Chinese Academy of Science

Observation of the antimatter
hypernucleus tH
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Introduction
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STAR Detector and Data Sets
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AuAu@200 GeV 2010 ~606 M
AuAu@200 GeV 2011 ~626 M

Uu@193GeV 2012 ~512 M
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Particle Identification and Reconstruction
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Particle Identification and Reconstruction
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Result: Lifetime and CPT Test
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Result: Yield Ratio

X This analysis, Au + Au, U + U, Zr + Zr, Ru + Ru
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Junlin Wu (2483%) for the STAR Collaboration

MR Date: 2023.12.20
Institute of Modern Physics, CAS
To Whom It May Concern: Q %
S SQM2622
This letter is to certify that Junlin Wu is one of the Principal Authors of the following pa L d
that is about to be accepted by the journal. & The 20th International Conference on Strangeness in Quark Matter

‘ 13-17 June 2022 Busan, Republic of Korea
e “Observation of the Antimatter Hypernucleus ;—’ﬁ," STAR Collaboration, submitt ‘
Nature, arXiv:2310.12674

Principle Authors, in a specific paper published by the STAR Collaboration, are those
collaborators who have made significant and immediately relevant contributions to the

idea, analyses, and paper process directly leading to the publication. 2022%6A13AE17H
Paradise Hotel Busan
Asia/Seoul BHX

Do not hesitate to contact me if there is any question.
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Professor of Phys [Submitted on 19 Oct 2023 (v1), last revised 8 Jun 2024 (this version, v3)] Accessing Zoom Event =
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Rice University, F : : 4 ( £ Junlin Wu
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A X Session (Zoom Expo) https://doi.org/10.1038/s41586-024-07823-0 TAR Collaboration*
STAR Collaboration: M. I. Abdulhamid, B. E. Aboona, J. Adam, L. Adamczyk, « Watching Session 1588 "
Bielcikova, J. D. Brandenburg, C. Broodo, X. Z. Cai, H. Caines, M. Calderén d Recording Recelves: 20 Octoher 2029
Crawford, M. Csanéd, G. Dale-Gau, A. Das, |. M. Deppner, A. Dhamija, P. Dixi Matt i yisa iion necessary to explain the existence of our world made predominately Accepted: 12 July 2024 t the origin of the Universe, anasymmetry between the amount of created matter

Registration

matter over antimatter. Antimatter is rare in the current universe making it difficult o study, but the Relativistic Heav
gEex Collider (RHIC) provides us a unique opportunity to study antimatter with high-energy nuclear-nuclear

Gagliardi, T. Galatyuk, T. Gao, F. Geurts, N. Ghimire, A. Gibson, K. Gopal, X. (
Huang, S. L. Huang, T. Huang, X. Huang, Y. Huang, Y. Huang, T. J. Humanic ¢

Published online: 21 August 2024 nd antimatter led to the matter-dominated Universe as we know it today. The origins
f this asymmetry remain unknownso far. High-energy nuclear collisions create

In this talk, we will report the first observation of 4 H with the STAR experiment at RHIC. 4 H is the heaviest anti-hyp BCheckfor updates ‘conditions similar to the Universe microseconds after the Big Bang, with comparable
At the origin of the Universe, asymmetry between the amount of created matter and antii ever observed in experiments. Its observation will bring new opportunities for the study of matter-antimatter asymn amounts of matter and antimatter' ¢, Much of the created antimatter escapes the
with comparable amounts of matter and antimatter. Much of the created antimatter esca;  E£E§H% will also report thesvam;u_s ;;roductio;\ Xield ratios among (anti-)hypernuclei and (anti-)nuclei, as well as the lifetime rapidly expanding fireball without annihilating, making such collisions an effective
L L R s L T VI o - messmements of, H. g HaH. and H experimental tool to create heavy antimatter nuclear objects and to study their
Relativistic Heavy lon Collider. In total, 15.6 candidate \hbox(%H} antimatter hypernuclei are obtained with an estimated backg properties"“. hoping toshedsome Iight onthe existing questions on theasymmetry
matter and antimatter. Various production yield ratios among (anti)hypernuclei and (anti)nuclei are also measured and compare between matter and antimatter. Here we report the observation of the antimatter
hypernucleus%ﬁ, composed ofaA, an antiproton and two antineutrons. The
Comments:; 28pegee, 5 figurss iniihemainipaper; 16/pages; 5Aolrss inithe Melhods pet. discovery was made through ts two-body decay after production in ultrarelativistic
i;z,::s; :::‘lle; 1?:’;;’2‘:::}::‘:: RSy e eenien =) heavy-ion collisions by the STAR experiment at the Relativistic Heavy lon Collider>*,
(or arXiv:2310.12674v3 [nucl-ex] for this version) Intotal, 15.6 candidate %ﬁ antimatter hypernuclei are obtained with an estimated
12310, o . 30 4o
https://doi.org/10.48550/arXiv.2310.12674 @ background count of 6.4. The lifetimes of the antihypernuclei xH and zH are measured
: https://doi.org/10.1038/s41586-024-07823-0 @ and compared with the lifetimes of their corresponding hypernuclei, testing the
. . symmetry between matter and antimatter. Various production yield ratiosamong
z::::‘snzn;um::gna"] (anti)hypernuclei (hypernuclei and/or antihypernuclei) and (anti)nuclei (nuclei and/or
[v1] Th, 19 Oct 2023 12:06:47 UTC (839 KB) antinuclei) are also measured and compared with theoretical model predictions,
[v2] Tue, 2 Apr 2024 10:58:50 UTC (761 KB) sheddinglight on their production mechanisms.

[v3] Sat, 8 Jun 2024 11:36:25 UTC (776 KB)
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