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The Standard Model and its incompleteness

→ Λ
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Where is the new physics?
ΛΛ < √s Λ > √s
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Where is the new physics?
ΛΛ < √s Λ > √s

Need as much CoM 
energy as we can get! 

Realm of the ≳10 TeV 
partonic centre of mass 

colliders
(muon collider, 

FCC-hh/CEPC with hh)

Need as much precision 
as we can get! 

Realm of the precision 
machines (FCC-ee, 

ILC/CLIC,CEPC, LEP3, 
LHeC)

interplay
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Beyond the Standard Model WG: Benchmarks
J. de Blas, EPS2025 talk
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https://indico.in2p3.fr/event/33627/contributions/156478/attachments/95303/145959/ESPP_EW_H_Top_QCD_Flav_BSM_deBlas.pdf


Too many to show, we will 
pick a few for the main points
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High energy hadron colliders offer the best 
coverage for gluino, stops and squarks

Dramatic improvement in sensitivity wrt HL-LHC, 
complementarity between high-energy hadron 
and lepton colliders

Λ is low: Direct Searches Q6: Supersymmetry 
J. de Blas, EPS2025 talk
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https://indico.in2p3.fr/event/33627/contributions/156478/attachments/95303/145959/ESPP_EW_H_Top_QCD_Flav_BSM_deBlas.pdf


Q2: Compositeness
Composite Higgs models: m* compositeness scale; g* effective coupling

R. Gonzalez Suarez, ESPP Venice talk
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Λ is high: Indirect Searches

https://agenda.infn.it/event/44943/contributions/263371/attachments/137620/206927/Venice-ESPP-2025-RGS.pdf


Q5: Flavour
Flavour deconstructed gauge models

- Heavy Z' and W' with 
flavour-dependant 
couplings

Tanθ: ratio of couplings to 
light (1st,2nd gen) to heavy 
(3rd gen) fermions

Large indirect effects from 
electroweak precision
FCC-ee (+MuC) exclude 
most of natural region  

9

Direct vs Indirect Interplay
R. Gonzalez Suarez, ESPP Venice talk

Gray: disfavoured for a natural Higgs mass

https://agenda.infn.it/event/44943/contributions/263371/attachments/137620/206927/Venice-ESPP-2025-RGS.pdf


Q7: Dark sector portals
Dark Photon: vector particles A' from dark U(1)

- ε dark photon mixing parameter
Very low to medium mass and low mixing: beam 
dump/fixed target; Intermediate to high-mass/large 
couplings: colliders.  
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Direct vs Indirect Interplay
Axion-Like particles: pseudo-scalar portal a

- gaγγ: axion coupling to photons
Low couplings (long-lived): beam dump; 
Intermediate masses: FCC-ee; Above 90 GeV: 
high energy (linear and hadron colliders)

R. Gonzalez Suarez, ESPP Venice talk

https://agenda.infn.it/event/44943/contributions/263371/attachments/137620/206927/Venice-ESPP-2025-RGS.pdf
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Dark Matter

Dark Matter

 Image: JWST: NASA, ESA, CSA, STScI, CXC
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Dark Matter
P. Hernández, EPS2025 talk 

https://indico.in2p3.fr/event/33627/contributions/156479/attachments/95302/145952/ECFA-EPS.pdf


13

Dark Matter
P. Hernández, EPS2025 talk 

 Searches span over 70 orders of magnitude:
require a range of experiments 

https://indico.in2p3.fr/event/33627/contributions/156479/attachments/95302/145952/ECFA-EPS.pdf
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DM WIMP benchmark
P. Hernández, EPS2025 talk 

Indirect detection

CTA Collaboration expected limits JCAP 07 (2024)  

R. Leane et al
Phys. Rev. D 98, 023016 (2018)  

[              ]

https://indico.in2p3.fr/event/33627/contributions/156479/attachments/95302/145952/ECFA-EPS.pdf
https://arxiv.org/pdf/2403.04857
https://arxiv.org/abs/1805.10305
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DM WIMP benchmark
P. Hernández, EPS2025 talk 

Direct detection

https://indico.in2p3.fr/event/33627/contributions/156479/attachments/95302/145952/ECFA-EPS.pdf


Lighter and feebly-coupled DM require alternative production mechanisms and detector technologies
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Light DM benchmark
P. Hernández, EPS2025 talk 

Direct detection

C. O'Hare, https://github.com/cajohare 

https://indico.in2p3.fr/event/33627/contributions/156479/attachments/95302/145952/ECFA-EPS.pdf
https://github.com/cajohare


Venice DM parallel session

17

More collider complementarity: Forward Facilities
P. Hernández, EPS2025 talk 

https://agenda.infn.it/event/44943/sessions/33814/#20250623
https://indico.in2p3.fr/event/33627/contributions/156479/attachments/95302/145952/ECFA-EPS.pdf


Thank you!
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Energy

Z pole: EWPO/Flavour/QCD
WW threshold: EWPO/Flavour/QCD

Precision Higgs
Precision top

High-E frontier: direct searches, 
precision from energy

Adapted from J. de Blas, EPS2025 talk

https://indico.in2p3.fr/event/33627/contributions/156478/attachments/95303/145959/ESPP_EW_H_Top_QCD_Flav_BSM_deBlas.pdf


Back-up
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Search for new physics at the multi-TeV scale

SMEFT: An EFT allows to connect measurements at different scales without 
needing to know the UV. 

F. Maltoni, ESPP Venice talk
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https://agenda.infn.it/event/44943/contributions/263370/attachments/137615/206938/Strategy-Maltoni-BSM-final.pdf


Search for new physics at the multi-TeV scale
F. Maltoni, ESPP Venice talk
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https://agenda.infn.it/event/44943/contributions/263370/attachments/137615/206938/Strategy-Maltoni-BSM-final.pdf


Light DM benchmark
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Collider complementarity
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