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Overview

Full 5-day programme with 

102 posters 

526 parallel talks 

38 plenary talks 

7 prizes

Lot of chats

Nice views

Website

https://www.eps-hep2025.eu/

Will show some of my 

personal highlights

A bit LHC heavy….

Emphasis on new physics 

results
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View from conference site
Le Pharo

https://www.eps-hep2025.eu/
https://www.eps-hep2025.eu/
https://www.eps-hep2025.eu/


Ultimate Precision



Final result from Fermilab Muon g–2 experiment

Goal: Measure muon anomalous magnetic moment aμ to 140 parts 

per billion

Muon sector “convenient” place to test the Standard Model

6 runs between 2018 (Run-1) and 2023 (Run-6) now analysed

> 300 billion analysed positrons

What is a𝜇?

Saskia Charity

B
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Final result from Fermilab Muon g–2 experiment

Standard Model components of gμ Expressed as a𝜇

aμ
SM

 provided by g-2 Theory Initiative (TI)

Uncertainty dominated by hadronic terms – 

in particular HVP
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Saskia Charity



Final result from Fermilab Muon g–2 experiment

Results from Run1-6

 .

Uncertainties

TDR goal of 100 ppb systematic reached

No dominant source of systematic

Further improving would require reduction in many categories

WP25 (based on lattice QCD) agrees with the experiment

Hadronic Vacuum Polarisation 𝑒+𝑒− (data-driven approach) not included for the WP25

Tensions still to be understood, large discrepancies in low-energy cross section data
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Saskia Charity



LHC Physics:

SM and top



W mass
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Josh Bendavid



Weak mixing angle

sin2𝜃W measured from forward-backward asymmetry in Z/𝛾*→𝓁𝓁 events near Z peak
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Josh Bendavid



Observation of ttbar cross-section enhancement at threshold
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Fabio Cerutti



Observation of ttbar cross-section enhancement at threshold

ATLAS
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Andreas Hoecker

Fabio Cerrutti
Roberto Saviano

CMS

CMS observed enhancement near tt production threshold — observation confirmed by ATLAS



Rare processes
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Andreas Hoecker



LHC Physics:

Hadron and Flavour



First observation of CP violation in baryon decays
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Andreas Hoecker, 

Tim Gershon

5.2σ from 

zero



CP violation in charm
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Andreas Hoecker

Vladimir Gligorov



MEG II result on B(μ→eγ)
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Tim Gershon



Hadron spectroscopy at LHC

Several 4- and 5-valence quark states found, majority by LHCb, and certainly not the end 

of the story… 

Resonances with heavy quarks reduce the amount of open decay channels and thus have 

smaller width → easier to discover if enough energy, luminosity, and momentum resolution
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Andreas Hoecker

Vladimir Gligorov



LHC Physics:

Higgs



Higgs coupling to charm quarks
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Andreas Hoecker



H → 𝜇𝜇 and H → Z𝛾
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Andreas Hoecker



Search for HH → bb𝛾𝛾
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Higgs self-coupling (Run2 legacy) 

(using more final states)

Fabio Cerutti, 

Emmanuele di Marco



HL LHC HH combination
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Fabio Cerutti

That’s when I was involved in HH @ HL LHC



LHC Physics:

BSM



Resonant 1st and 2nd generation LQ production

Search for resonant single LQ production in new production                                                           

mode using Run-2 and 58 fb-1 Run-3 data

1st ATLAS analysis for LQ production exploiting lepton+photon PDFs

Possible now due to advancements in understanding of lepton                                                                 

content of protons

Photon PDF less suppressed than lepton PDF → contributions                                                                 

roughly on “equal footing”

Use scalar ሚ𝑆1 LQ with q=-4/3e as benchmark signal

Search in final states with 1 or 2 leptons and a jet

1e or 1𝜇 + 1 light jet; 1e or 1𝜇 + 1 b-jet 

2e or 2𝜇 + 1 light jet; 2e or 2𝜇 + 1 b-jet

LQ sensitivity also from non-resonant production to dilepton production via t-channel (DY)

Main SM backgrounds 

W+jets, Z+jets, 𝑡 ҧ𝑡 (in b-jet channels)

Jets mis-identified as leptons or non-prompt leptons
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arXiv:2507.03650
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Monika Wielers

https://arxiv.org/abs/2507.03650


Resonant 1st and 2nd generation LQ production

95% CL exclusion limits

e+light-jet channel: mLQ < 3.4 TeV with yde=1.0 

e+b-jet channel: mLQ < 3.1 TeV with ybe=3.5 

𝜇+light-jet channel: mLQ < 4.3 TeV with ysμ=3.5

𝜇+b-jet channel: mLQ < 2.8 TeV with ybμ=3.5

Access new phase space (high coupling+high mass)

15/08/2025

Constraints from 

ATLAS LQ pair 
production            
JHEP 10(2020) 112

Constraints from low energy experiments on yde couplings 

(weak charge measurements) JHEP 01(2019) 132

arXiv:2507.03650
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Monika Wielers

https://link.springer.com/article/10.1007/JHEP10(2020)112
https://link.springer.com/article/10.1007/JHEP01(2019)132
https://arxiv.org/abs/2507.03650


Search for Alps: B→K(*) a(→𝛾𝛾) with Belle
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Karim Trabelsi



Lepton flavour violating decay of 𝜏→3μ at Belle II
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ATLAS 13 TeV result: B(𝜏 → 

3μ) < 3.1 (2.7) × 10−8 

expected (observed)

CMS: B(𝜏 → 3μ) < 2.4 (2.9) 

× 10−8 

Karim Trabelsi



X17
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Andreas Hoecker



LHC Physics:

Heavy Ion



LHCb: Fixed-target configuration in Run 2
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Juliette Authier



Enriching the J/Psi picture with SMOG@LHCb
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Francesco Prino

beam × target atomic mass numbers



Neutrinos



Neutrino mixing
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Katarzyna Kowalik,

Kate Scholberg
Andreas Hoecker



T2K-NOvA joint analysis
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Kate Scholberg

Andreas Hoecker



High energy neutrinos
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Andreas Hoecker

P(𝜇) = 120−60
+110 PeV

P(𝜈) ≈ 220−110
+560 PeV



New results from FASER

15/08/2025 EPS HEP 2025 36

Kate Scholberg

Andreas Hoecker



Cosmology



𝛬CDM (Lambda cold dark matter)
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Andreas Hoecker

ΛCDM is a remarkable six-parameter model describing 13.8 B years of cosmic evolution: from 

inflation over CMB anisotropies to large-scale structure formation, Super Novae Ia 

observations, and today’s energy density

It achieves this without a clue about the nature of DM and dark energy, and the mechanism for 

inflation. ΛCDM assumes a cosmological constant dark energy (Λ) with energy density that is 

constant in space and time

But there are some troubling signs…

Is dark energy weakening?

DESI (Dark Energy Spectroscopic                                                                                            

Instrument) DR2 (3 years) results                                                                                            

on Baryon Acoustic Oscillation                                                                                               

(BAO) 

standard cosmological ruler                                                                                                  

(~ 150 Mpc today)

~14 million redshifts analysed                                                                                               

(~40 million to come)                                                                                                        



Dark Matter



Wimp searches at LZ

Looking for nuclear recoil of target from elastic collision from  DM particles

LZ: world’s largest 7t active dual-phase xenon TPC

Results based on 4.2 Tonne-Years of Exposure
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Andreas Hoecker

Amy Cottle



The End
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Conference site Fire near Estaques 
seen from conference site

Vieux port with 

Notre Dame

Terrace next to coffee area Calanques

Corniche

Calanques



Around Marseille
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Rocamadour abbey

In the footsteps of Cezanne 

(Aix en Provence)
Aix en Provence

In the footsteps of Van 

Gogh (St Remy and Arles)
Arles Alyscamps

Arles St Trophime

Camarque

Avignon



BACKUP
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Final result from Fermilab Muon g–2 experiment

Measurement principle Positive muons, 3.09 GeV/c, injected 

into Storage Ring in 125 ns bunches
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Saskia Charity
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