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Ultraperipheral LHC – Large pHoton Collider

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Rare decays and B-physics

• ATLAS and CMS observed γγ→ 𝜏+𝜏-
in PbPb at the LHC as probe of 𝝉’s g-2

• CMS studied J/Psi production in 𝜸N

• ATLAS studied ɣPb →dijet + X

Ragoni

HIN-22-002
Soon on arXiV

Baldenegro

https://cds.cern.ch/record/2854667
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B-Physics in ATLAS and CMS

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Rare decays and B-physics

Observation of η → 4μ narrow resonance Mass of 
548 MeV (using high rate low threshold triggers) 

decay with ATLAS data

Sanjay K Swain

The decay of is reported and
compared with different theoretical calculations.

https://indico.in2p3.fr/event/29681/contributions/122505/attachments/76501/111030/02-SKumarSwain-v1.pdf
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Di-charmonium State studies at ATLAS and CMS

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Complex states studies

The detailed interpretation of the structures still have to be confirmed 
(four charm tetra quark?) 

Sanjay K Swain

Ø Di-charmonium (J/ψJψ, J/ψψ2s) mass spectrum studied by CMS and ATLAS 
(following observation by LHCb). 

https://indico.in2p3.fr/event/29681/contributions/122505/attachments/76501/111030/02-SKumarSwain-v1.pdf
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Searches (SUSY) for new physics (ATLAS/CMS)

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Large variety of topologies and models for searches



Page 8

Searches (EXO) for new physics (ATLAS/CMS)

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Large variety of topologies and models for searches
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Searches for new physics (ATLAS/CMS)

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Some take home messages from searches at the LHC 

SUSY searches potential for HL-LHC
o Discovery potential of gluinos up to O(2-3 TeV) 
o Discovery potential of stops up to O(1.5 TeV) 
o Discovery potential of EW SUSY up to O(1 TeV) 

Low energy anomalies can be immediately checked at the energy frontier at the LHC 

EXO searches potential for HL-LHC
o Z’and W’ up to 6 TeV and 8 TeV
o Leptoquarks (1.5-2 TeV)
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Searches for new physics (ATLAS/CMS)

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

What to do next ? Should we continue searches model by model ?

New tool using ML in development for global searches

GAMBIT: The Global And Modular BSM Inference Tool
gambit.hepforge.org.      github.com/GambitBSM EPJC 77 (2017) 784   arXiv:1705.07908

§ Extensive model database, beyond SUSY
§ Fast definition of new datasets, theories
§ Extensive observable/data libraries
§ Plug&play scanning/physics/likelihood

packages
§ Various statistical options

Gonzalo

Impact of searches and measurements
→ Photon searches exclude low mass binos
→ Lepton searches exclude low mass winos
→ Boosted boson searches exclude high mass winos
→ Measurements exclude low mass Higgsino and winos

https://moriond.in2p3.fr/QCD/2023/WednesdayAfternoon/Gonzalo.pdf
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Searches for new physics (ATLAS/CMS)

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

What to do next ? Should we continue searches model by model ?

EFT instead of going model by model

Fabri

Smith

Govoni

https://moriond.in2p3.fr/QCD/2023/TuesdayAfternoon/Smith.pdf
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Precise determination of 𝜶!

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Most precise determination in hadron colliders

● Very precise measurement of 𝜶! in ATLAS

• Derived from Z boson p T in 8 TeV data

Kivernyk
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W mass measurement from ATLAS

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Most precise determination in hadron colliders

• Crucial parameter for testing self-consistency of the SM
• 2017 ATLAS result at 7 TeV (80370 ± 19 MeV)
• Measurement is based on the Template-Fit to 𝑝"# , and 𝑚"

$ distributions
by  𝜒% minimization

Kivernyk

Improvement of W mass measurement at 7 TeV
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Lund jet plane density measurement

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Precision measurement

Negro

● Study the emission of radiation in jets
● Jet pT > 700 GeV
● Measured for AK4 and AK8 jets



Top physics



Page 17

Four tops finally observed

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Extremely rare process in SM

Fabri

● Both CMS and ATLAS reported observation (>5 𝝈) of tttt production
DNN/BDT score fit to distinguish from backgrounds

● ATLAS tested correlation with ttt process
Same shape, expected cross section one order of magnitude smaller
Highly correlated (the free fit would even prefer 3 tops to 4 tops) mild constraints on ttt would

anyhow be sufficient to clearly see the 4 tops signal
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ttW process is a hot topic

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Still not totally in agreement with SM

Fabri

○ a background in many channels (e.g. 4tops)
○ both inclusive and differential measurements show
some disagreement with theory predictions
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Top mass measurements

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

ATLAS and CMS measurements

Pinamonti

● Top mass measurement attacked
from multiple point of views

○ Direct measurements of “MC” mass
○ Indirect measurements from cross

sections
● Multidimensional fit from CMS to
better constrain profiled
uncertainties
● No-jets measurement fitting
di-muon mass (soft mu from b
decay + prompt mu from W )
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Top mass measurements

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

ATLAS and CMS measurements summary 

Pinamonti
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Higgs width measurement

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

ATLAS and CMS measurements summary 

Marchiori

● Evidence of off-shell production from CMS and ATLAS experiments
○ Showing up as a deficit (due to interference), rather than an excess!

● Combined with on-shell allows to measure the Higgs Width
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Higgs couplings to charm

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

ATLAS and CMS measurements

Marchiori

● Update on couplings to charm
○ ATLAS combination of VH(bb,cc) with ggF channels (4l, di-photon)
○ CMS precise measurement of VH(cc) including boosted regime
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Higgs self coupling

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

ATLAS and CMS measurements

Marchiori

●Incredible progress in self coupling measurements
○ Combination of various channels in both
experiments
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New triple vector boson measurements

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

ATLAS and CMS measurements

Marchiori
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Summary and Conclusions 

Global PB TMD fits| Moriond QCD 2023 | Luis I. Estevez Banos

Moriond QCD 2023

Thank you !!!


