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Exploration of the Higgs sector at the LHC is in full swing
CMS: Nature 607 (2022) 60-68 

ATLAS: Nature 607 (2022) 52-59 (see also Marc Escalier’s talk) 

● 2nd generation couplings
● Higgs self couplings
● Kinematic properties in 

STXS framework
● Differential and fiducial 

cross sections
● Rare Higgs decays
● EFT interpretation
● CP structure of Higgs 

couplings
● BSM models 
● …



Combined Higgs measurements and interpretations (ATLAS)
Marc Escalier (ATLAS) Bartlomiej Zabinski (ATLAS)



Higgs couplings to fermions

Elisabetta Gallo (CMS) [link]

● STXS measured in H -> tau tau and 
VH(bb) channels and new VBF H->bb

● H->cc benefits from new c-taggers, 
VZ(cc) observed for the first time

Khuram Tariq (ATLAS) [link]

● VH(bb) and ttH(bb) done in resolved 
and boosted regime, VBF (H->bb and 
+photon)

● Total H->tau tau cross section and 
STXS measurements

See also talks by Anamika Aggarwal (ATLAS) and Marc Escalier (ATLAS)

https://indico.cern.ch/event/1199314/contributions/5189785/
https://indico.cern.ch/event/1199314/contributions/5189787/


Higgs couplings to bosons, off-shell H->ZZ and Higgs width
Michela Biglietti (ATLAS) [link]

● H->ZZ,WW,gamma gamma 
● Signal strengths STXS
● kappa-framework and SMEFT 

Will Leight  (ATLAS) 

● Evidence for off-shell H->ZZ production 
(EW and ggF)

● Higgs width measurement

https://indico.cern.ch/event/1199314/contributions/5189791/


Differential and fiducial Higgs cross sections 
Anamika Aggarwal (ATLAS)

● H->ZZ,WW,gamma gamma, 
H(bb)+E_Tmiss

● Interpretation in SMEFT
● Constraints on c,b coupling modifiers



Testing for CP violation in Higgs couplings 
Marcos Miralles (ATLAS) [link]

H-> tau tau

Zhite Yu

● New observable to probe CP structure 
of Higgs-top coupling: gluon jet 
anisotropy 

● Example: Polarized gg->gh production

https://indico.cern.ch/event/1199314/contributions/5189788/


Searches for rare and LFV Higgs decays
Pawel Brueckman (ATLAS) [link]

https://indico.cern.ch/event/1199314/contributions/5189809/


Searches for additional Higgs bosons
Anna Karvzmarska (ATLAS) [link]

https://indico.cern.ch/event/1199314/contributions/5189809/


Searches for resonances decaying into pairs of heavy bosons
Jem Guhit (ATLAS) [link]

● Summary of jet reconstruction and 
W/Z/H tagging techniques used to 
probe hadronically decaying final states

● Searches for Y->XH, XZ, VV, VH, HH, 
VHH

Search for Y→X + Higgs → 𝒒𝒒𝒃𝒃

𝐖/𝐙𝐡𝐡→(𝑾/𝒁→l𝝂/ll/𝝂𝝂)+(𝒉𝒉→𝒃𝒃𝒃𝒃)

https://indico.cern.ch/event/1199314/contributions/5189809/


Drell-Yan measurements and higher-order predictions
Duong Nguyen (CMS) Tobias Neumann 

● N3LO+N4LL predictions for Z production 
(CuTe-MCFM) and jet-veo resummation 
at alphas^2 for WW production

https://mcfm.fnal.gov/


W and Z boson measurements with ATLAS
Hugo Beauchemin (ATLAS)

● Z(p_T,y) distribution: compared to 
N3LO+N4LL predictions and different  
PDF sets (first aN3LO)

● alpha_s from Z p_T
● W mass update

Improvements:
PDFs, multi-jet 
background 
estimate, fitting 
procedure



Probing the weak mixing angle at high energies
Clara Lavinina del Pio 



EW precision fits and contact interactions with LHeC and EIC 
pseudo data
Chiara Bissolotti

● Multi-dimensional fits of NC DIS cross 
sections and asymmetries in SMEFT 
including uncertainties and correlations



CTEQ-TEA global analyses: Impact of new DY data on CT18 
and of simultaneous fit of SMEFT parameters and PDFs 
Keping Xie

● Included new DY data from ATLAS, 
CMS and LHCb: error ellipses 
decrease, increase single W,Z boson 
cross sections, pull towards CT18Z 
direction

Tim Hobbs

Jointly fitting contact 
interaction to jet 
prod. shifts gluon 
PDF



Multi-V boson production in ATLAS
Marc-Andre Pleier (ATLAS)

● First observation of Wgamma gamma 
and WZgamma 

● Testing aQGCs in VBS and VVV

Man Yuan (ATLAS)

● First observation of W_L Z_L  production 
with 7.1 (6.2) sigma significance

● New measurements of Zgamma+jets 
and WW jet inclusive

Impact of unitarization (clipping) 
on aQGC limits:

Exp. significance:



Multi-V boson production in CMS
Irene Zoi (CMS)

● New VBS results: observation of osWW 
and evidence for WV 

● New opportunities for Run 3 (ML taggers, 
boosted W/Z tagging, q/g discrimination)

Monika Mittal (CMS)

● New: observation of WWgamma
● Observation of Wgamma jj (EWK-only 

and QCD), limits on Dim-8 aQGCs
● gamma gamma -> WW/ZZ (PPS)



Results from CMS Precision Proton Spectrometer (PPS)
Christophe Royon (CMS)

● LHC can be seen as a γγ collider! Lead to 
extremely clean events where all particles in the 
final state are measured, like at LEP

Limits on anomalous quartic photon 
couplings:

Search for axion-like particles:

Exclusive WW,ZZ production: 
see also M. Mittal’s talk



Photon-photon fusion in Pb-Pb collisions with ATLAS
Peter Steinberg (ATLAS) Klaudia Maj (ATLAS)

● Search for BSM physics in UPCs 
● Measurement of tau anom. magnetic 

moment in                  
● Search for axion-like particles in light-by-

light scattering

2 generators: SuperChic and STARlight



Ultrapheripheral Heavy Ion collisions with nuclear breakup 
Lucian Harland-Lang

● SuperChic 4.2: MC event generator for central exclusive and 
photon-initiated processes

● First complete MC treatment of UPCs with mutual ion 
dissociation -> additional boosted neutrons

● Future work: including FSR and further higher order QED 
effects essential for precision programme
ATLAS di-electron data: CMS di-muon data:



Searches for rare top quark production and decay processes 
with ATLAS
Will George (ATLAS)



Improvements in predictions for neutrino cross sections
Daniel Stump

● High-energy neutrino-nucleon cross 
sections from 100 GeV to 1000 EeV 
with CT18

● IceCube used the CSMS model (NLO 
PDF); comparison with CT18 (NNLO, 
LHC data nuclear effects):

Tanjona Rabemananjara

● Inclusive neutrino cross-section receives 
sizeable contributions from Q < 2 GeV where 
QCD calculations cannot be evaluated in 
pQCD

● NNSFν: Use available data on neutrino-
nucleus scattering to parametrise and 
determine the inelastic structure functions
using a NN



Improvements in predictions for neutrino flux constraints and 
polarized lepton-hadron colliders

Paul Anderson

● Predictions for DIS cross sections need to 
be updated for simulation studies for the 
EIC

● Full nucleon polarization, lepton and proton 
masses

Future plans:
● More cross 

checks
● Estimates for 

EIC kinematics

Oleksandr Tomalak

● Radiative corrections to (anti)neutrino 
energy spectra from muon, pion, and kaon 
decays and to inverse muon decay

● Calculation done in EFT framework



Recent results from NA62: rare Kaon decays 

Peter Cooper (NA62)

● Rare kaon decays (K→πνν, ...): unique 
probes for heavy new physics at the O(100 
TeV) mass scale, and for light hidden 
sectors

NA62 is improving on BR(K+→π+νν), 
aiming at O(10%) precision by 2025



Resonance and DM searches with ATLAS
Chris Meyer (ATLAS)

● Search for resonances in low-mass 
di-photon mass spectrum

● Limits on axion mass/coupling

John Stupak (ATLAS)

● Higgs portal, simplifies models, resonance 
searches, dark QCD



SUSY searches with ATLAS
Shiyi Liang (ATLAS)

Francesco Gravili (ATLAS)

Filling gaps:



LLP and LeptoQuark searches with ATLAS
Elena Pompa Pacchi (ATLAS)

● Multi-charged particles; SUSY: Displace 
vertices with jets, displaced photons, slightly 
displaced muons

Allison Deiana (ATLAS)

● Mixed generation or third generation 
scenarios

Unconventional 
reconstruction, 
novel trigger 
algorithm, very 
good knowledge 
of detectors are 
needed...



Study of LFV and FVU at Belle and BSM searches at Belle II 
Shun Watanuki (Belle) Roberta Volpe (Belle II)

Consistent 
with SM



Search for low-mass BSM at Babar  
Michael Sokoloff (Babar)



Search for effective Lorentz and CPT violation with ZEUS 
data  
Enrico Lunghi
● Effective description: Standard Model extension 

(SME)
● LV in the quark sector (DIS and DY) : 
factorization still works

From ZEUS 
data;
CPT violating
coefficients



Thank you!

And special thanks to all speakers and Chairs!


