
The new BSM working group 
of the LHC Physics Centre at CERN



The LHC Physics Centre at CERN (LPCC) is a body chaired by Michelangelo Mangano 
aiming at coordinating  the results across the LHC collaborations.
The BSM WG has been created in November

The BSM WG includes: 
DM, LLPs, prompt BSM signatures 
and Reinterpretation Forum.
Largely dominated by ATLAS/CMS
(LHCb is a newcomer here).

NB: BSM does not include flavor 
and does not mention SUSY (!)
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The Long Lived Particles (LLP) WG:

LHCb conveners appointed by Fred (Blanc).
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First kick-off meeting held at CERN 24th-25th of February 
120 participants (only 3 from LHCb, and only 1 in presence…)
The idea is to meeting every 6-12 months and touch base with experimental results and theory progress. 
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Dark Sector in full swing in ATLAS and CMS: 
See for example the CMS review:  Dark sector searches  - arXiv:2405.13778
LHCb should try to catch up, at least for dark sector in visible final states, DM  (== missing ET) for us is impossible 

5



Already quite a few papers published in LHCb…

But results still (in large majority) marginal because based on long tracks
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Dark Higgs from b-decays and
from Higgs decays with dimuon final state

(Downstream, T-tracks)

ALP with fermion couplings
(downstream, T-tracks)

ALP with photon/gluon couplings
(prompt photons)

Dark Photons from Drell-Yan
and from D*, eta, pi0 decays (long tracks)

(Long Tracks)

Heavy Neutral Leptons
(Downstream, T-tracks)

Hidden Valley Dark pions
(Displaced jets)

LHCb 
FIP searches now

Main groups: LNF, INFN-Milano, NIKHEV, EPFL, MIT, Valencia, Santiago, Heidelberg 7



Dark Higgs from b-decays and
from Higgs decays with dimuon final state

(Downstream, T-tracks)

ALP with fermion couplings
(downstream, T-tracks)

ALP with photon/gluon couplings
(prompt photons)

Dark Photons from Drell-Yan
and from D*, eta, pi0 decays (long tracks)

(Long Tracks)

Heavy Neutral Leptons
(Downstream, T-tracks)

Hidden Valley Dark pions
(Displaced jets)

LHCb 
FIP searches now

Main groups: LNF, INFN-Milano, NIKHEV, EPFL, MIT, Valencia, Santiago, Heidelberg 8



A problem that we should try to solve at the LPCC:

ATLAS/CMS work with « signatures » and not with « benchmarks »:
    à this opens up the problem of « re-interpreting » results if they want to compare 
         with the rest of the world 
   à reinterpretation requires a huge amount of information
       (efficiency maps, background distributions, kinematics, etc) that represents 
        a (large!) overload for any analysis.
  à even when re-interpreting they plot results in a way that is not compatible with 
       the others.
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An example of re-interpretation for the Dark Higgs model:

CMS (and ATLAS) way of showing results
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An example of re-interpretation for the Dark Higgs model:

CMS (and ATLAS) way of showing results

.. and the rest of the world…
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Conclusions:

Ø It is a long way but the premises seem good.

Ø Next BSM General meeting will be held in November (10-12 November).

Ø In the meantime LHCb is organizing its own activity, with weekly meetings
(Wednesday, 15:30) and an annual workshop (FIPs@LHCb) in the Council Chamber:
  - 2025: 8-11 February – Proceedings almost ready
  - 2026: 18-20 February


