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CMS B Physics Group
87 publications：https://cms-results.web.cern.ch/cms-results/public-
results/publications/BPH/index.html
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Excellent	detector	for	studies with muons
• Muon	system

– High-purity	muon	ID,		Dm/m~0.6%	for	J/ψ
• Silicon	Tracking	detector,		B=3.8T

– DpT/pT~1%	&	excellent	vertex		resolution	
Majority	of	analyses	rely	on	dimuon	triggers
• Special	triggers	for	different	analyses

–  𝜇	pT, (𝜇𝜇) pT,  (𝜇𝜇) mass, (𝜇𝜇) vertex, and 
additional 𝜇

CMS trigger & dimuon spectrum
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https://cds.cern.ch/record/2868780

Significant acceptance improvement in Run-3!

CMS-DP-2016-059



• Production & properties
– Y(nS) cross section measurements at 13.6 TeV (submitted to JHEP)

– Full angular analysis of B0 → K*0µµ (PLB)

– Differential ℬ measurement and angular analysis of B0s → ϕµµ

• Search for new rare decays
– Observation of η → µ+µ−e+e−

– Search for B0s (B0) → 4µ

– Search for τ → 3µ 

• Spectroscopy
– Observation of X(6600) and X(7100) in J/ψ J/ψ → 4µ                

– Observation of X(6900) → J/ψ ψ(2S) → 4µ (submitted to Sci. Adv.)

– JPC measurement of the tetraquark family X(6600),X(6900),X(7100)    
(Nature) 

Recent CMS BPH results
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Y(nS) differential cross sections
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arXiv:2601.20023

http://arxiv.org/abs/2601.20023


Y(nS) differential cross sections
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• Reasonably good agreement with non-relativistic QCD (NRQCD) predictions

• CMS文章引用了中国理论家的计算：
Y. Feng, B. Gong, C.-H. Chang, and J.-X. Wang Chin. Phys. C 45 (2021) 013117

Experimental Review of the Quarkonium Physics at the LHC
Symmetry 2025, 17(9), 1521 https://doi.org/10.3390/sym17091521 

http://dx.doi.org/10.1088/1674-1137/abc682
http://dx.doi.org/10.1088/1674-1137/abc682
https://doi.org/10.3390/sym17091521
https://doi.org/10.3390/sym17091521
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Full angular analysis of B0 → K*0µµ
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Full angular analysis of B0 → K*0µµ
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üAmong the most 
precise measurements of the 
angular observables of this decay

üValuable contribution to the
understanding of the b → sll

Zhen Hu              Apr 25, 2026
PLB 864 (2025) 139406
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Study of B0
s → ϕµ+µ− decays
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Study of B0
s → ϕµ+µ− decays
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Study of B0
s → ϕµ+µ− decays
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• Production & properties
– Y(nS) cross section measurements at 13.6 TeV

– Full angular analysis of B0 → K*0µµ

– Differential ℬ measurement and angular analysis of B0s → ϕµµ

• Search for new rare decays
– Observation of η → µ+µ−e+e−

– Search for B0s (B0) → 4µ

– Search for τ → 3µ 

• Spectroscopy
– Observation of X(6600) and X(7100) in J/ψ J/ψ → 4µ                

– Observation of X(6900) → J/ψ ψ(2S) → 4µ

– JPC measurement of the tetraquark family X(6600),X(6900),X(7100)

Recent CMS BPH results
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Observation of η → µ+µ−e+e−

• Double-Dalitz decay used as test of the SM
– Contribute to light-by-light hadronic component of the muon anomalous 

magnetic moment

– Sensitive to new physics [Rep. Prog. Phys. 86 016201]

• Latest (2008) experimental result
– 𝐵𝑅 < 1.6 × 10-4 [Phys. Rev. D 77, 032004]

– CELSIUS/WASA Collaboration

• CMS
– Run 3 data collected in 2022 from new inclusive di-muon trigger (38 𝑓𝑏-1)
– Measure BR of 𝜂 → 𝜇𝜇𝑒𝑒 wrt a normalization channel 𝜂 → 𝜇𝜇𝛾

14Zhen Hu              Apr 25, 2026

CMS-PAS-BPH-24-001
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Observation of η → µ+µ−e+e−
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• A peak in the invariant mass of the 2µ2e is observed

CMS-PAS-BPH-24-001
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Search for B0
s (B0) →4µ
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Search for τ → 3µ decays
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The SM allows charged LFVs through neutrino oscillation, but with vanishing BRs
ℬ(𝜏 → 3𝜇)~𝒪(10-55) [Eur. Phys. J. C (2020) 80:438]

Extensions to the SM predict a much higher BRs
Expected values: ℬ(𝜏 → 3𝜇)~𝒪(10-10− 10-8) [JHEP10(2018)148]

CMS-PAS-BPH-24-010

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-24-010/index.html


• Production & properties
– Y(nS) cross section measurements at 13.6 TeV

– Full angular analysis of B0 → K*0µµ

– Differential ℬ measurement and angular analysis of B0s → ϕµµ

• Search for new rare decays
– Observation of η → µ+µ−e+e−

– Search for B0s (B0) → 4µ

– Search for τ → 3µ 

• Spectroscopy
– Observation of X(6600) and X(7100) in J/ψ J/ψ → 4µ                

– Observation of X(6900) → J/ψ ψ(2S) → 4µ

– JPC measurement of the tetraquark family X(6600),X(6900),X(7100)

Recent CMS BPH results
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Observation of X(6600)
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• Fit with interf. among BW1, BW2, and BW3 describes data well

• Measured mass and width in the interference fit 

7.9𝜎
9.8𝜎

4.7𝜎

X(6600)  X(6900)  X(7100)

PRL 132 (2024) 111901

Run 2

http://dx.doi.org/10.1103/PhysRevLett.132.111901


All-charm tetraquarks JPC measurement
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More details in 张敬庆’s talk 14:20 tomorrow

Nature 648 (2025) 58

http://dx.doi.org/10.1038/s41586-025-09711-7


7.9𝜎
9.8𝜎

4.7𝜎

J/ψJ/ψ Run 3 ?

• Data samples [315 fb-1] 
– Run II: 135 fb-1 data taken in 2016, 2017 and 2018 

– Run III: 180 fb-1 data taken in 2022, 2023 and 2024

– J/ψJ/ψ events：3.6 * Run II

21Zhen Hu              Apr 25, 2026

Run 2
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15.2𝜎
16.7𝜎

7.7𝜎

First observation of X(7100)

× 3.6 yield

9.7𝜎 6.5𝜎

arXiv:2602.02252

35

40

45

50

55

60

]2
X 

m
as

s 
sq

ua
re

d 
[G

eV

 thresholdψ J/ψJ/

 Interference Modelψ J/ψJ/
(spin-1 diquarks)++2
(spin-0 diquarks)++0

Y(1S, 2S, 3S, 4S) PDG

90

95

100

105

110

115

]2
 m

as
s 

sq
ua

re
d 

[G
eV

Υ

1 2 3 4
Radial index

60−
40−
20−

0
20
40
60

M
as

s 
(M

eV
)

∆

CMS  (13.6 TeV)1− (13 TeV) + 180 fb1−135 fb

Submitted to Science Adv.
1 2 3 4

Radial index

210

310
X 

wi
dt

h 
[M

eV
]

 w
id

th
 [k

eV
]

Υ

10

210

 Interference Modelψ J/ψJ/
 All [PDG]→Y(1S, 2S, 3S) 
 ggg [PDG]→Y(1S, 2S, 3S) 

CMS  (13.6 TeV)1− (13 TeV) + 180 fb1−135 fb

http://arxiv.org/abs/2602.02252
https://cms-results.web.cern.ch/cms-results/public-results/publications/BPH-24-003/index.html


7 7.5 8 8.5 9
 [GeV](2S)ψψJ/m

0

5

10

15

20

25 Data X(6900)

Full model X(7100)

Background Interfering Xs

C
an

di
da

te
s 

/ 4
0 

M
eV

Data X(6900)

Full model X(7100)

Background Interfering Xs

7 7.5 8 8.5 9

2−
0
2

St
at

. u
nc

.
Fi

t
−

D
at

a

 [GeV](2S)ψψJ/m

CMS  (13.6 TeV)1− 180 fb+ (13 TeV) 1−135 fb

Observation of X(6900) → ψ(2S)J/ψ
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7.9𝜎
4.0𝜎

First observation of 
             X(6900) → ψ(2S)J/ψ → 4µ 

Evidence of X(7100) → ψ(2S)J/ψ

More details in 周漪林’s talk 10:45 Monday

arXiv:2602.02252

Submitted to Science Adv.

http://arxiv.org/abs/2602.02252
https://cms-results.web.cern.ch/cms-results/public-results/publications/BPH-24-003/index.html


Summary of new exotic hadrons at LHC

24

https://www.nikhef.nl/~pkoppenb/particles.html

Zhen Hu              Apr 25, 2026

https://www.nikhef.nl/~pkoppenb/particles.html
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Experimental status of J/ψ ϕ structures

• 10 new 𝐽/𝜓𝜙 and 𝐽/𝜓𝐾 structures have been claimed in 𝐵 → 𝐽/𝜓𝜙𝐾
decays by LHCb

• Not confirmed by other experiments apart from 𝑋(4140) and 𝑋(4274)

• Width of 𝑋(4140) by LHCb is inconsistent with previous measurements

25Zhen Hu              Apr 25, 2026

𝑋 4140

Phys. Lett. B, 734:261, 2014

Chin. Phys. Lett. 2025 42(12): 120202

https://doi.org/10.1016/j.physletb.2014.05.055
https://cpl.iphy.ac.cn/article/doi/10.1088/0256-307X/42/12/120202
https://cpl.iphy.ac.cn/article/doi/10.1088/0256-307X/42/12/120202
https://cpl.iphy.ac.cn/article/doi/10.1088/0256-307X/42/12/120202
https://cpl.iphy.ac.cn/article/doi/10.1088/0256-307X/42/12/120202


Experimental status of J/ψ ϕ structures

• Notable shoulder between 4.32 and 4.39 GeV in the 𝐽/𝜓𝜙 mass spectrum

• Remind: 2010, Belle, 𝛾𝛾 → 𝐽/𝜓𝜙, Evidence of 𝑋(4350), 3.2𝜎

• Several tetraquarks have been predicted around 4.3 GeV

• Potential resonance around 4.35 GeV
• CMS has higher sensitivity in the low-mass region, doing amplitude analysis for 𝐵 →

𝐽/𝜓𝜙𝐾 with comparable statistic

26Zhen Hu              Apr 25, 2026

Phys. Rev. Lett., 104:112004, 2010

More details in 周泓键’s talk 11:00 Monday

https://doi.org/10.1103/PhysRevLett.104.112004


• Production & properties
– First quarkonium measurements at 13.6 TeV

– Full angular analysis of B0 → K*0µµ and B0s → ϕµµ

• Rare decays
– First observation of η → µ+µ−e+e−

• Spectroscopy
– CMS paint a full picture of fully-charm tetraquarks

– Measurement of spin-parity reveal their JPC = 2++

• Stay tuned for more results with much larger Run 3 dataset

• Chinese teams playing leading roles for CMS BPH

Summary and outlook
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Thank you! 


