Peking University
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PKU HEP-CMS Group
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PKU Muon Detector Development

= CMS Muon Trigger RPC:
assembled and tested at PKU
at around 2002

RPC R&D for nuclear physics
CMS GEM upgrade program
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About me (Qiang Li)

CMS current and past activities:

Others:

Generator L2 co-convener 9. 2018- 9. 2020, responsible for generator related
development including software activities inside CMS.
Generator L3 in the matrix-element and future generator group, 2015-2018
JETMET MC Contact, 2013-2015
GEM DPG on seeding and segment 2016-2018
RPC mechanics 2012-2014,
Active contributions on physics analyses involving

o VBS and multi-boson measurements

m |CFA Seminar 2023
o di-boson and tri-boson resonance searches

Faculty Member at PKU, China ‘
Referee for PRL, PRD, JPG; ARC for several analyses -
CSP@CMS Center, DQM shifts@P5 dh
Chair of CMSDAS2019@Bejing, MIP2024


https://indico.desy.de/event/38293/timetable/?view=standard#1-electroweak-physics-at-the-l
https://indico.cern.ch/event/1356341/

Muon Scattering Experiment at HIAF-HFRS

PKMu(Probing and Knocking with Muons) Proposed
by Peking University together with HIAF-HFRS from
Institute of Modern Physics, Chinese Academy of
Sciences, China: using 1-10 GeV Muon to probe
new physics beyond the Standard Model

https://arxiv. org/abs/2502. 20915
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25300k [1] Phys. Rev. D 110, 016017 [2] arxiv:2410.20323  [3] arXiv:2411.12518 [4] Nucl. Instrum. Methods. Phys. Res. A 663 (2012) 22-25



https://arxiv.org/abs/2502.20915

Microscope: multi-purpose platform
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Muon Philic Dark Sector

e Muon Philic Dark Matter may be possible or even necessary!
m Lu—Ltr gauged model (Z’, x) quite popular recently

m See the PKMu proposal: Phys.Rev.D 110 (2024) 1, 016017
(see also cosmology constraints)
m LDMX DarkShine; eN —eNZ, Z'—vVv orZ'—xx (dark matter)
m NAG64uy, MMM UN — uNZ’, Z'—v'v or Z’—xX (dark matter)
m MuonE pe — peZ’,  Z'—v'v or Z'—yy (dark matter)

RPC/GEM (MR, BT AR DAL

S0k [1] Phys. Rev. D 110,016017  [2]arxiv:2410.20323  [3]arXiv:2411.12518  [4] Nucl. Instrum. Methods. Phys. Res. A 663 (2012)22-25



https://arxiv.org/abs/1804.03144
https://doi.org/10.1103/PhysRevD.110.016017
https://link.springer.com/article/10.1007/JHEP01(2021)107
https://confluence.slac.stanford.edu/display/MME/Light+Dark+Matter+Experiment
https://indico.ihep.ac.cn/event/17768/
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.211803
https://arxiv.org/abs/1804.03144
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.L051702

PKMu@HFRS Lab/Collaboration

https://arxiv.org/abs/2502.20915



https://arxiv.org/abs/2502.20915

Local lab Status

Accumulating Data Now

4-station 20cm*20cm RPC for the moment

Petiroc 2A is a 32-channel front-end ASIC
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http://indico-cdex.ep.tsinghua.edu.cn/event/162/timetable/?view=standard#34-rpc

Workshop on Muon Physics at the Intensity and Precision Frontiers (MIP
2024)

19 Apr 2024, 02:00 — 22 Apr 2024, 12:20 Asia/Shanghai
@ Peking University

L Chen Zhou (Peking Un ), Qiang Li (Peking Univ

Several possible Chinese Muon beams in
the near future: Melody, CIADS, HIAF

[Indico] Abstract Acceptance notification (#100) D nbox x (=0

Indico <noreply-indico-team@cern.ch> Fri 4 Apr, 22:22 (20 hours ago) Yy “«
to seeson, giang.li, chen.zhou, liqt1985, espp2026.input ~

Bg Translate to Chinese (Traditional) X

Dear Qiang Li,

We are pleased to announce that your abstract "Probing and Knocking with Muons” with ID #100 has been accepted as input to the 2026 update process of the European
Strategy for Particle Physics.

Your submission will be made public and it will be further discussed by the Physics Preparatory Groups and the European Strategy Group. It also constitutes important input for
the preparation of the Open Symposium in Venice at the end of June.

i

Kind regards,
The Strategy Secretariat

Indico :: Call for Abstracts
https:/findico.cern.ch/event/1439855/
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https://indico.ihep.ac.cn/event/20601/
https://indico.ihep.ac.cn/event/20601/timetable/?view=standard#29-ciads-and-its-plan-of-muon
https://indico-tdli.sjtu.edu.cn/event/1465/timetable/?view=standard#51-toward-a-muon-source-in-hia
https://indico.cern.ch/event/1356341/

PKU is willing to join MUonE, to contribute on Software & Hardware

o In the meantime, we are also working on a similar project with HIAF muon beam,

mainly for new physics searches
Mr. Leyun Gao (2nd year)

o 2-3 months’ visit (Summer 2025)

o expertise on software and CMS analysis

o trained in ISOTDAQ 2024

Mr. Zijian Wang (1st year), Mr. Youpeng Wu (1st year) and more (e.g. Zixun Kou)

o 2-3 months’ visit (Summer 2025...)

o 1-2 years’ long visit under CSC program to Liverpool (Youpeng) or CERN (Zijian)
(From Spring 2026) Will finish some local tasks before that and can then focus on
MUonE

A joint funding between China and UK/Italy may be possible (nsfc)
o Also a joint program between MUonE and PKMu
m Different energy range
m Complementary Physics Program (we are also interested in studying MUonE’s
potential on BSM)
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https://www.chinesescholarshipcouncil.com/
https://www.nsfc.gov.cn/english/site_1/index.html

https://www.nsfc.gov.cn/publish/portal0/tab442/info92329.htm
https://research.shanghai.nyu.edu/resources/research-grants/funding-opportunities/2024-nsfc-rs-unite

d-kingdom-exchange-and-0

https://decode39.com/8382/italy-china-scientific-cooperation-protocol/
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