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Selected highlights from Ongoing Winter conferences 
March 2023, nuno@cern.ch

Moriond EWK last week 
Moriond QCD this week 
Hard Probes this week

Winter conferences season!
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see last week’s CERN seminar
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LFV



CMS



nuno @ cern.ch  

novel data-taking paradigms 
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   Trigger bandwidth              
     Event rate  x  Event size 
     ~ 1 kHz       x    ~ 1 MB        =  ~ 1 GB/s 

                           
      increase        decrease
         rate          ↩  event size  
           ⬆                     ⬆  
       5 kHz      x       1.5 kB        =  7.5 MB/s 

 

  

Data Scouting

Data Parking

Save reduced 
event content 

e.g. HLT only

Park RAW data, 

postpone RECO 

CMS DP/2019_043

CMS DP/2018_055

mailto:nuno@cern.ch
https://cds.cern.ch/record/2704495/files/DP2019_043.pdf
https://cds.cern.ch/record/2644377/files/DP2018_055.pdf
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Observation of rare η decay
• observation of the double-Dalitz  η→μμμμ  decay
‣ first positive observation employing scouting data

• studies allow precision tests of SM and sensitive to BSM
‣ test low-energy QCD, hadronic contribution to (g-2)μ, search new light particles 
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CMS-BPH-22-003

B(𝜂 → 𝜇𝜇) =  

5.8(0.8)×10-6  

⎬

mailto:nuno@cern.ch
https://cds.cern.ch/record/2850937?ln=en
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Di-quarkonium mass spectrum 
• final states with multiple quarkonia provide clean and robust canvas for searches
‣ at both low- and high pT 

• first new structure reported by LHCb in 2020 in  J/ψ J/ψ mass spectrum
‣ narrow structure near the kinematic threshold, denoted X(6900)  

• all-heavy tetra-quark candidate  
‣ after several doubly-heavy exotic candidates, this all-heavy possibility raises particular interest 
‣ the X(6900) peak is compelling, but proper understanding of J/ψJ/ψ mass spectrum remains uncertain   
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BPH-18-002HIG-20-008 LHCb-PAPER-2020-011

X(6900)

mailto:nuno@cern.ch
http://cms-results.web.cern.ch/cms-results/public-results/publications/BPH-18-002/
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-20-008/
https://arxiv.org/abs/2006.16957
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Probing the J/ψJ/ψ (→μμμμ) mass spectrum

• 2016+2017+2018 data (135 fb-1)
• trigger: 3μ, one pair around m(J/ψ) 
• blind region:  6.2-7.8 GeV

• require 4μ vertex prob. > 0.5%
• obtain ~1500 J/ψ pairs after selection
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J/ψJ/ψ → 
(μμ)1(μμ)2
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Observation of new structures in m(J/ψJ/ψ)
• background model
‣ NRSPS & NRDPS: threshold x pol2 x exponential 

‣ relativistic BW near J/ψJ/ψ threshold 
‣ background = BW0 + NRSPS + DPS

• structures visible above background-only 
hypothesis (baseline model)
‣ add BWs sequentially to baseline if >3 s.d.

• structures described by 3 additional BWs

• X(6900) confirmed, compatible with LHCb
‣ plus 2 new structures denoted X(6600), X(7300)
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CMS-PAS-BPH-21-003

X(6900)X(6600) X(7300)

mailto:nuno@cern.ch
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-21-003/index.html
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Background studies 
• dips at 6750 & 7160 MeV 

not fully described → 
probe alternative models  

• non-interference
‣ BW0 + NRSPS+DPS + 2xBW

‣ BW0 + NRSPS+DPS + 3xBW

• interference
‣ DPS + X(6900) + BW/NRSPS

‣ background + BW1/BW2/BW3 

‣ none but model w/3 interfering 
BW signals describes data well 
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X(6900)

LHCb M1

LHCb M2
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Triple J/ψ production and Multi-parton interactions 
• observe  pp → J/ψ J/ψ J/ψ X   ⇐ combines direct (pp→J/ψ) and non-pompt (pp→b→J/ψ)
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fSPS ~ 6%

fSPS ~ 74%

fTPS ~ 20%
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Observation of triple J/ψ production  
• signal observed with 5.5σ

• measure fiducial cross section

• assuming MPS factorization in terms of SPS cross sections

• result aligned with measurements of di-onia and EWK+onia 
production, and smaller than those involving jets/photon/W     
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BPH-21-004

➠
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Run3 dataset, starting to be explored



direct searches for new particles 

the new frontier: LLPs





lots of nice results from LHC and beyond 
https://indico.in2p3.fr/event/29681/timetable/#all.detailed  

see summary talks esp. experimental 
https://indico.in2p3.fr/event/29681/contributions/122580  

more results in ongoing Moriond QCD session + Hard Probes 

https://moriond.in2p3.fr/2023/QCD/Program.html 

https://wwuindico.uni-muenster.de/event/1409/ 
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