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Qiang Li

Personal Information
Gender: Male
Date of Birth: 07/1980
Place of Birth: P. R. China
Nationality: P. R. China
Homepage: https://faculty.pku.edu.cn/liqiang/zh CN/index.htm
Github Page: https://github.com/qliphy/
PKMuon Page: https://lyazj.github.io/pkmuon-site/

Experiences and Education

01/02/2024— : Professor, Peking University
01/02/2020—31/01/2024: Researcher, Associate Prof. with Tenure, Peking University
01/11/2019— : Deputy Head of the Technical Physics Department
01/09/2011—01/02/2021: Associate Prof., Peking University
01/12/2009—30/08/2011: Postdoc at Paul-Scherrer-Institut, Villigen, Switzerland
31/05/2007—30/11/2009: Postdoc at ITP, Karlsruhe, Germany
07/03/2007—07/05/2007: Visiting scientist at LPSC, Grenoble, France
30/09/2006—04/03/2007: Visiting scientist at KEK theory division, Japan
01/09/2001—01/07/2006: Ph.D. Student on particle Physics, PKU, China
05/09/1997—01/07/2001: B.Sc in Physics, Peking University, China.

Honors and Awards

2023 Chinese Physics C Outstanding Reviewer Award 2023
2023 PKU Teaching awards (Xingzheng Global fund)
2022 My student Dr. Jie Xiao recevied a 1st prize

Chengguang award from the HEP China society.
2022 CMS Awards 2021, LHC CMS Experiment.
2019 CHEN Huxiong Young Teaching Award, School of Physics, Peking University.
2016 Young researcher prize, State Key Laboratory, PKU.
2015 1st Prize, CAS Center for Excellence in Particle Physics, IHEP, Beijing.
2014 2nd Prize, CAS Center for Excellence in Particle Physics, IHEP, Beijing.
2014 CHEN Huxiong Young Teaching Award, School of Physics, Peking University.

Community service

1. CMS Collaboration Board Advisory Group Member (2023.9-)
2. CMS School Committee Member (2023.9-)
3. Deputy Team Leader of the PKU CMS Group (2023.1-)
4. Deputy Head of the Technical Physics Department, School of Physics, PKU (2020.1-)
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5. Level-2 Convener of CMS Computing and Softerware group (2020.9-2022.8)
6. Level-2 Convener of CMS Physics Generator group (2018.9-2020.8)
7. Level-3 Convener of CMS Matrix Element and Future Generator group (2015-2017)
8. Convener of the Physics and Simulation group for CEPC (2015-2018)
9. CMS Analysis Referee Committee member for 5 analyses
10. Referee for Phys. Rev. Lett, Phys. Rev. D, EPJC, Euro. Phys. Lett, J. Phys. G and Chin. Phys. C.

Teaching duties

Lab Physics; Electro-Magnetism; Computational Physics; Monte-Carlo for HEP.

Conference and Workshop Organization

Session convener (Top Quark and Electroweak Physics) of ICHEP2024, Prague, Czech.
Chair of MIP2024, Beijing.
Chair of HEPSummerDays, 2022, Beijing.
Co-Chair of MCnet School, 2021, Beijing.
Chair of CMS Data Analysis School, 2019, Beijing.
Co-organizer of 2nd CMS Flavour tagging workshop, 2019, Dubrovnik, Croatia.
Co-organizer of CLHCP 2018, CCNU, Wuhan.
Co-organizer of FeynRules/Madgraph School 2018, USTC, Hefei.
Session Chair (Beyond Standard Model) of CEPC 2018, IHEP, Beijing.
Co-organizer of CLHCP 2017, Nanjing.
Session Chair (Standard Model) of PANIC 2017, Beijing.
Co-Chair of CLHCP 2016, Beijing.
Co-organizer of Weihai High-Energy Physics School 2016, Beijing.
Co-Chair of MC4BSM 2016, Beijing.
Co-organizer of MadGraph 2015 School at SJTU, Shanghai.
Co-organizer of MadGraph 2013 Spring School, Beijing.
Co-organizer of International Summer school on TeV Experimental Physics, 2014-2019

Funding

1. NSFC, Excellent Young Scientists Fund, 12325504, Precision test of the Standard
Model and Searches for new physics, 4M RMB, PI, 2024-2028.
2. NSFC, General Program, 12150005, Feasibility studies on an electron muon collider,
2.69M RMB, PI, 2022-2024.
3. NSFC, General Program, 12075004, Electroweak and QCD productions of Bosons
and Jets, 630K RMB, PI, 2021-2024.
4. NSFC, International Cooperation Program, 12061141002, Multi-lepton and
Multi-boson physics at CMS, 5M RMB, PI, 2020-2025.
5. MOST, National Key R&D Program, 2018YFA0403900, Run-2 physics analysis at
CMS, 8.14M RMB, PI, 2018-2023.
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6. NSFC, International Cooperation Program, 11661141008, Standard Model Test and
New Physics Searches, 5.5M RMB, Key Participant, 2016-2020.
7. NSFC, General Program, 11575005, VBF study at CMS, 620K RMB, PI, 2016-2019.
8. NSFC, International Cooperation Program, 11411140233, Probing aQGC at high
energy colliders, 80K RMB, PI, 2014-2016.
9. NSFC, General Program, 11475180, Monte-carlo tools development and Physics
application, 800K RMB, Key Participant, 2015-2018.
10. NSFC, National Youth Fund, 11205008, High precision global Monte-Carlo
Simulation at Hadron Colliders, 220K RMB, PI, 2012-2014.

Activities and Achievements

1. Standard Model Measurement: The high energy and high luminosity from LHC
experiments open new doors to probe the Standard Model in unexplored space. In
collaboration with Fermilab colleagues, we provided the 1st tri-boson measurement for
ever on WV γ (PRD 90, 032008 (2014)), and 1st probe on anomalous triple gauge
coupling with boosted technique (PLB 772 (2017) 21). I have also initiated and
coordinated a group at Peking University and made leading contributions on several
Vector Boson Fusion/Scattering (VBF/VBS) analyses with Run-I and Run-II data,
including electroweak W+2Jets (JHEP 11 (2016) 147), electroweak Wγ+2Jets
(JHEP 06 (2017) 106, PLB 811 (2020) 135988), Zγ+2Jets (PLB 770 (2017) 380,
JHEP 06 (2020) 076), ZZ scattering (PLB 812 (2020) 135992) and polarized same-sign
WW scattering (PLB 812 (2020) 136018). In addition, we performed a measurement on
inclusive Wγ reaching an accuracy around 5% (PRL 126, 252002 (2021)). Based on
these works, we provided the most stringent limits on sets of anomalous quartic gauge
couplings. Due to these many important contributions, I was hornoured to have the
chance to present a plenary talk to review recent electroweak measurements at
the 28th International Symposium on Lepton Photon Interactions at High Energies,
Aug, 2017.

2. Boosted W tagging and di/tri-boson resonance searches: Hadronically
decayed W -boson tends to be merged more likely as a single fat-jet at higher momentum
region. W tagging is a powful technique to enhance signal sensitivity by exploiting jet
substructure information. Rich progresses have been made recently on W tagging and
its application to di-boson resonance searches. I have joined this activity since beginning
in CMS experiments and made several crucial contributions on following analyses,
including, W-tagging performance (JHEP 12 (2014) 017), Run1 WW/Z resonance
search (JHEP 08 (2014) 174), Run1 WH resonance search (EPJC 76 (2016) 237), first
13TeV search (JHEP 03 (2017) 162), Run-I and 2015 combination
(PLB 774 (2017) 533), full 2016 update (JHEP 05 (2018) 088), and Run-II combination
(PLB 798 (2019) 134952).
Recently, using deep-learning techniques, we provide the first results for
TeV scale tri-massive-boson resonance searches. In this study, we developed the method
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to tag and calibrate 4-leg boosted Jets, which can also be used for other important
studies including boosted Higgs measurements.

3. Heavy Higgs and VBF invisible Higgs searches are crucial to further
understand the mechanism of electroweak symmetry and probe new physics through the
Higgs portal. I have contributed significantly to VBF invisible Higgs searches
(EPJC74 (2014) 2980) on W+Jets background estimations, heavy Higgs searches
(EPJC 73 (2013) 2469, JHEP 10 (2015) 144) on WW → lνjj channel. We presented
several status review and (pre)approval presentations inside CMS collaborations, and
provided the most sensitive results at that time.

4. Muon Detector Related: In 2012-2013, I have contributed over 4 months on
Resistive Plate Chamber upgrade on mechanics. In 2016-2017, I have been responsible
for muon reconstructin with additional seeds and segements from Gas electron multiplier
stations one and two. The muon recontruction performance has been checked extensively
and results have been reported by me and well received by CMS Muon Group.

5. Monte-Carlo Generator: I have been level-3 and level-2 conveners in CMS
Physics generator group since 2015, with the responsibility to to provide necessary
samples and tools to improve interpretation of the LHC data and understanding of
physics in CMS experiment. I have been leading 4 sub-groups and coordinated around
40 people working under CMS Generator group, through organizing weekly meeting and
regular working discussions. In last years, the main contributions in this part include,
MadGraph updated from version 242 to 26X, Herwig7 and Sherpa integrated and
validated in CMS and make them ready for mass productions, and provding updated
Pythia8 Tunes with 13TeV measurement (EPJC 80 (2020) 4).

6. Future Collider: I have been Convener of the Physics and Simulation group for
CEPC (2015-2018). I have included Initial state radiation effect into MadGraph
(github code) to make it possible to have more precise simulation for linear collider. I
have also lead several studies at CEPC on H → ee (JPG45 (2018) no.1, 015004),
H → µµ (CPC42 (2018) no.5, 053001) and Lepton-Flavor-Violation decay
(EPJC78 (2018) no.10, 835). We have also recently proposed a novel future collider i.e.
an electron muon collider with asymmetrical energy, and was reported by
CERN Courier. We have also carried out physics studies at a muon collider, e.g.
searching for leptoquarks and polarized VBS scattering. We have also proposed a road
map through neutrino neutrino and neutrino lepton collisions to muon collider. Most
recently, we extend our studies to neutrino and dark matter using novel methods.

6. Popular Science: Collider animation.
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Publications list 1: CMS works with significant contributions

Ongoing: B2G-23-004 (KKG), SMP-22-018 (WZG), HIG-24-001 (SS WWH),
SMP-24-002 (Run3 ZG), Boosted HWW: CADI soon, H+Photon, etc.

[29]. Observation of WWG production and search for HG production in proton-proton
collisions at sqrt(s)= 13 TeV, arXiv:2310.05164, Phys. Rev. Lett. 132 (2024) 121901
(Editors’ Suggestion and Nature’s Research Highlight).

[28]. Search for anomalous Higgs boson couplings in WH to lnubb production through
Vector Boson Scattering , CMS PAS-HIG-23-007, to be submitted to PLB.

[27]. Performance of heavy-flavour jet identification in boosted topologies in
proton-proton collisions at sqrt(s)=13 TeV, CMS PAS-BTV-22-001, to be submitted to
JINST.

[26]. Measurement of the electroweak production of Wgamma in association with two
jets in proton-proton collisions at sqrt(s)=13 TeV, CMS PAS-SMP-21-011,
arXiv:2212.12592, Phys. Rev. D 108, (2023) 032017.

[25]. Probing Majorana neutrinos and the Weinberg operator in the same-charge dimuon
channel through vector boson fusion processes in proton-proton collisions at sqrt(s)=13
TeV, CMS PAS-EXO-21-003, arXiv:2206.08956, Phys. Rev. Lett. 131 (2023) 011803
(Editors’ Suggestion, Featured in Physics).

[24]. Search for resonances decaying to three W bosons in the hadronic final state at
sqrt(s)=13 TeV, CMS PAS-B2G-21-002, arXiv:2112.13090, PRD 106, (2022) 012002.

[23]. Search for resonances decaying to triple W-boson final states in proton-proton
collisions at sqrt(s)=13 TeV, CMS PAS-B2G-20-001, arXiv:2201.08476, Phys. Rev.
Lett. 129, (2022) 2, 021802.

[22]. Search for Higgs boson decay to a charm quark-antiquark pair in proton-proton
collisions at sqrt(s) = 13 TeV, CMS PAS-HIG-21-008, arXiv:2205.05550, Phys. Rev.
Lett. 131 (2023) 061801 (Editors’ Suggestion).

[21]. Measurement of the electroweak production of Zgamma and two jets in
proton-proton collisions at sqrt(s)= 13 TeV and constraints on anomalous quartic gauge
couplings, CMS PAS-SMP-20-016, PRD 104, 072001 (2021)

[20]. Measurement of Wgamma production cross section in proton-proton collisions at
sqrt(s)= 13 TeV and constraints on effective field theory coefficients, CMS
PAS-SMP-19-002, Phys. Rev. Lett. 126, (2021) 252002.

[19]. Measurements of production cross sections of polarized same-sign W boson pairs in
association with two jets in proton-proton collisions at sqrt(s)= 13 TeV, CMS
PAS-SMP-20-006, PLB 812 (2021) 136018.

[18]. Evidence for electroweak production of four charged leptons and two jets in
proton-proton collisions at sqrt(s)= 13 TeV, CMS PAS-SMP-20-001, PLB 812 (2021)
135992.
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[17]. Observation of electroweak production of Wgamma with two jets in proton-proton
collisions at sqrt(s)= 13 TeV, CMS PAS-SMP-19-008, PLB 811 (2020) 135988.

[16]. Measurement of the cross section for electroweak production of a Z boson, a photon
and two jets in proton-proton collisions at sqrt(s)= 13 TeV and constraints on
anomalous quartic couplings, CMS PAS-SMP-18-007, JHEP 06 (2020) 076.

[15]. Combination of CMS searches for heavy resonances decaying to pairs of bosons or
leptons, CMS PAS-B2G-18-006, PLB 798 (2019) 134952.

[14]. Search for a heavy resonance decaying to a pair of vector bosons in the lepton plus
merged jet final state at sqrt(s) = 13 TeV, CMS PAS-B2G-16-020/029, JHEP 05
(2018) 088.

[13]. Search for anomalous couplings in boosted WW/WZ to l nu q q-bar production in
proton-proton collisions at sqrt(s) = 8 TeV, CMS PAS-SMP-13-008, Phys. Lett. B
772 (2017) 21.

[12]. Search for massive resonances decaying into WW, WZ or ZZ bosons in
proton-proton collisions at sqrt(s) = 13 TeV, CMS PAS-B2G-16-004, JHEP 1703
(2017) 162.

[11]. Combination of searches for heavy resonances decaying to WW, WZ, ZZ, WH,
and ZH boson pairs in proton-proton collisions at sqrt(s) = 8 and 13 TeV, CMS
PAS-B2G-16-007, Phys. Lett. B 774 (2017) 533

[10]. Measurement of electroweak-induced production of W gamma with two jets in pp
collisions at sqrt(s) = 8 TeV and constraints on anomalous quartic gauge couplings,
CMS PAS-SMP-14-011, JHEP 06 (2017) 106.

[9]. Evidence for the electroweak Zgamma production in association with two jets and a
search for anomalous quartic gauge couplings in pp collisions at sqrt(s) = 8 TeV, CMS
PAS-SMP-14-018, Phys.Lett. B770 (2017) 380.

[8]. Search for massive resonances decaying into WH in semi-leptonic final states at
sqrt(s) = 8 TeV, CMS PAS-EXO-14-010, EPJC 76 (2016) 237.

[7]. Measurement of the electroweak W production cross section in pp collisions at
sqrt(s) = 8 TeV, CMS PAS-SMP-13-012, JHEP 11 (2016) 147.

[6]. Search for a Higgs boson in the mass range from 145 to 1000 GeV decaying to a
pair of W or Z bosons, CMS PAS-HIG-13-031, JHEP 10 (2015) 144.
[5]. Search for massive resonances decaying into pairs of boosted bosons in semi-leptonic
final states at sqrt(s) = 8 TeV , CMS PAS-EXO-13-009, JHEP 08 (2014) 174.

[4]. Search for invisible Higgs decays in the VBF channel, CMS PAS-HIG-13-013, Eur.
Phys. J. C 74 (2014) 2980.

[3]. A Search for WWgamma and WZgamma production in pp Collisions at sqrt(s) = 8
TeV, CMS PAS-SMP-13-009, Phys. Rev. D 90, 032008 (2014).
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[2]. Identifying Hadronically Decaying Vector Bosons Merged into a Single Jet, CMS
PAS-JME-13-006, JHEP 12 (2014) 017.

[1]. Search for a standard-model-like Higgs boson with a mass in the range 145 to 1000
GeV at the LHC, CMS PAS-HIG-12-034, Eur.Phys.J. C73 (2013) 2469.

Publications list 2: White Book, Tools and Phenomenology

[51]. Leyun Gao, Dawei Fu, Yuzhe Zhao, Qilong Guo, Sitian Qian, Tianyi Yang, Sen
Deng, Qiang Li, Qiang Li, Development and applications of boosted boson jet tagging
methods in the CMS experiment (In Chinese), Chinese Science Bulletin (2024).

[51]. Zhe Guan, Jing Peng, Jie Xiao, Ying An, Qilong Guo, Sitian Qian, Tianyu Mu,
Yajun Mao, Yong Ban, Qiang Li, Progress of W boson physics at the energy frontier (In
Chinese), Chinese Science Bulletin (2023).

[50]. Ruobing Jiang, Chuqiao Jiang, Alim Ruzi, Tianyi Yang, Yong Ban, Qiang Li,
Searches for multi-Z boson productions and anomalous gauge boson couplings at a muon
collider, arXiv:2404.02613.

[49]. Xunye Cai, Jingshu Li, Ran Ding, Meng Lu, Zhengyun You, Qiang Li, Search for
R-parity Violation induced Charged Lepton Flavor Violation at future lepton colliders,
arXiv:2403.14993.

[48]. 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, Qiang Li, A proposed PKU-Muon experiment for muon
tomography and dark matter search, arXiv:2402.13483.

[47]. Ruobing Jiang, Tianyi Yang, Sitian Qian, Yong Ban, Jingshu Li, Zhengyun You,
Qiang Li, Searching for Majorana Neutrinos at a Same-Sign Muon Collider,
arXiv:2304.04483, Phys. Rev. D 109 (2024) 3, 035020.

[46]. Congqiao Li, Huilin Qu, Sitian Qian, Qi Meng, Shiqi Gong, Jue Zhang, Tie-Yan
Liu, Qiang Li, Does Lorentz-symmetric design boost network performance in jet
physics?, arXiv:2208.07814, Phys. Rev. D 109, 056003 (2024).

[45]. Qilong Guo, Leyun Gao, Yajun Mao, Qiang Li, Search for vector-like leptons at a
Muon Collider, arXiv:2304.01885, Chin.Phys.C 47 (2023) 10, 103106.

[44]. Alim Ruzi, Sitian Qian, Tianyi Yang, Qiang Li, Probing darK Matter Using free
leptONs: PKMUON, arXiv:2303.18117, Int.J.Mod.Phys. A 38 (2023) 29n30, 2350154

[43]. Alim Ruzi, Sitian Qian, Tianyi Yang, Qiang Li, Low Energy Neutrino and Mass
Dark Matter Detection Using Freely Falling Atoms, arXiv:2302.09874.

[42]. Jingshu Li, Wanyue Wang, Xunye Cai, Chuxue Yang, Meng Lu, Zhengyun You,
Sitian Qian, Qiang Li, A Comparative Study of Z mediated Charged Lepton Flavor
Violation at future lepton colliders, arXiv:2302.02203, JHEP 03 (2023) 190.
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[41]. Alim Ruzi, Tianyi Yang, Dawei Fu, Sitian Qian, Leyun Gao, Qiang Li, Collimated
muon beam proposal for probing neutrino charge-parity violation, arXiv:2301.02493,
Communications Physics 7, 137 (2024).

[40]. Qiang Li, Charged lepton flavor violation searches in the charmonium system ,
arXiv:2211.10910, Science China Physics, Mechanics & Astronomy volume 66,
Article number: 221031 (2023).

[39]. Dawei Fu, Alim Ruiz, Meng Lu, Qiang Li, Meson Beams Through Energy- or
Space-asymmetric Electron Positron Collisions, arXiv:2211.05240, Int.J.Mod.Phys. A
38 (2023) 04n05, 2350033.

[38]. Meng Lu, Qiang Li, Zhengyun You, Ce Zhang, Richness out of smallness: a
Possible Staged Blueprint on Future Colliders, arXiv:2210.06690.

[37]. Sitian Qian, Tianyi Yang, Sen Deng, Jie Xiao, Leyun Gao, Andrew Michael Levin,
Qiang Li, Meng Lu, Zhengyun You, The physics case for neutrino neutrino collisions,
arXiv:2205.15350, J. Phys. G 51 (2024) 4, 045005.

[36]. Tianyi Yang, Sitian Qian, Sen Deng, Jie Xiao, Leyun Gao, Andrew Michael Levin,
Qiang Li, Meng Lu, Zhengyun You The physics case for a neutrino lepton collider in
light of the CDF W mass measurement, arXiv:2204.11871, Int.J.Mod.Phys. A 37
(2022) 35, 2245001.

[35]. Leyun Gao, Jing Peng, Zilin Dai, Sitian Qian, Tao Li, Qiang Li, Meng Lu, Collider
Animation with Event-time-frame Format , arXiv:2109.14621, Computer Physics
Communications 279 (2022) 108461.

[34]. Sitian Qian, Congqiao Li, Qiang Li, Fanqiang Meng, Jie Xiao, Tianyi Yang, Meng
Lu, Zhengyun You, Searching for heavy leptoquarks at a muon collider,
arXiv:2109.01265, JHEP 12 (2021) 047.

[33]. Tianyi Yang, Sitian Qian, Zhe Guan, Congqiao Li, Fanqiang Meng, Jie Xiao, Meng
Lu, Qiang Li, Longitudinally polarized ZZ scattering at the Muon Collider,
arXiv:2107.13581, Phys. Rev. D 104 (2021) 9, 093003.

[32]. Meng Lu, Andrew Michael Levin, Congqiao Li, Antonios Agapitos, Qiang Li,
Fanqiang Meng, Sitian Qian, Jie Xiao, Tianyi Yang, The physics case for an
electron-muon collider, Adv.High Energy Phys. 2021 (2021) 6693618.

[31]. Congqiao Li, Ying An, Claude Charlot, Roberto Covarelli, Zhe Guan, Qiang Li,
Loop-induced ZZ production at the LHC: an improved description by matrix-element
matching, Phys. Rev. D (2020) no.102, 116003.

[30]. Challenges in Monte Carlo event generator software for High-Luminosity LHC,
arXiv:2004.13687.

[29]. Junho Lee, Nicolas Chanon, Andrew Levin, Jing Li, Meng Lu, Qiang Li, Yajun
Mao, Polarization fraction measurement in ZZ scattering using deep learning, Phys.
Rev. D (2019) no.100, 116010.
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