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Preliminary Progress in Probing Dark Matter with an RPC-
based Cosmic Muon Scattering Detection System
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Report of the 2023 Particle Physics Project Prioritization Panel / USA

Decipher Explore lluminate
the New the
Quantum Paradigms Hidden
Realm in Physics Universe
Elucidate the Mysteries Search for Direct Evidence Determine the Nature
of Neutrinos of New Particles of Dark Matter
Reveal the Secrets of Pursue Quantum Imprints Understand What Drives
the Higgs Boson of New Phenomena Cosmic Evolution

Determine the Nature of Dark Matter. The gravitational evidence for dark matter is over-
whelming. We have many ideas for what dark matter could be, with a handful of particularly
compelling candidates with viable cosmological histories. The number of strong candi-
dates inspires a multifaceted campaign to determine the nature of dark matter, leveraging
underground facilities, quantum sensors, telescopes, and accelerator-based probes.
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PKMUON

Probing and Knocking with Muons

arXiv:2303.18117 [hep-ph] accpted by International Journal of Modern Physics A
arXiv:2402.13483 [hep-ex]

A proposed PKU-Muon experiment for muon tomography and dark matter search

Xudong Yu,* Zijian Wang, Cheng-en Liu, Yiqing Feng, Jinning Li, Xinyue Geng, Yimeng Zhang, Leyun Gao,
Ruobing Jiang, Youpeng Wu, Chen Zhou,! Qite Li,* Siguang Wang, Yong Ban, Yajun Mao, and Qiang Li®
State Key Laboratory of Nuclear Physics and Technology,

School of Physics, Peking University, Beijing, 100871, China
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Muon Tomography
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Geant4 simulation results for muon
scattering with 1m thick air or DM
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https://arxiv.org/abs/2303.18117
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Accumulating Data Now
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Future: £EkFH U BN NIES

Several Projects worldwide interested in Muon
Tomography
INFN Padova (Italy)
Los Alamos National Laboratory (USA)
Carleton University (Canada)

Tsinghua University (China) — | —
Peking University (China)

USTC(China) — —
Lanzhou University (China)

CIAE (China) .

SYSU(China)
Bristol University (UK)

22 Jiang, M., Hong, T., Hu, D. et al. Long-baseline
quantum sensor network as dark matter haloscope. Nat
Commun 15, 3331 (2024). 18
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