Axion-like particle @ LHCb
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Axion-like particle (ALPs)




Axion-like particle (ALPs)




ALP landscape
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ALP landscape
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Different final states + production mechanisms
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General targets for LHCb
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Special target today
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RESONANT SEARCHES below 50 GeV
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FOCUS HERE: dominant couplings with gauge bosons




RESONANT SEARCHES below 50 GeV
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RESONANT SEARCHES below 50 GeV
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Comments:

| ¢ production through gluon fusion & decay to photon or jet pairs



RESULTS |
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Complementarity between ATLAS/CMS & LHCb in mass coverage!



E/f [1/GeV]

LHCb di-photon search allows to explore:

RESULTS II
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RESULTS II

probed by photon coupling only
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LHCb can easily access the mass 1-10 GeV mass range

Moy STAR \/ p%linp%in

Photon/jet Isolation Minimal pT cuts

AR = \/An? 4+ Ag?

@ LHCb: lower mass threshold achieved by loosing photon pT cuts:

ET(’)/LQ) > 3.5 GeV

LHCb trigger strategy for Bs — 7y s Benson andA. Puig Navarro, Tech. Rep. LHCb-PUB-2018-006

No displacement cut imposed if the two photons do not convert (OCV)!



LHCb Bump hunt

using public data from s.Benson and A. Puig Navarro, Tech. Rep. LHCb-PUB-2018-006

ALP signal mg,=mp, SM pp—’yy (Flat Normalized in Trigger level)
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Comments:

3.5 GeV < myy <6 GeV

[« signal smearing due to 2x2 cell energy info @ trigger level

| * background feature due to bin-migration (less events at high inv. mass)
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Zooming-in & Concluding
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LHCb can teach us
something:

EXAMPLES

* Heavy QCD axions

e Dark matter freeze-out

e SUSY & Composite



Gearing up for an actual search...
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e Computing the signal strength at low masses

O+ Xal€3 [Pb]

* Dynamical range of the ECAL to probe 71, > 10 GeV

Madgraph LO
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* Composition of the di-photon background s 10 E 20

* Categorisation in eta

VIII//774

& ASK Cid-Vidal, S. Benson and A. Puig Navarro...

WORK IN PROGRESS

& see you at

Stealth physics at LHCb:

Unleashing the full power of LHCb to probe new physics",
Santiago de Compostela February 17th 2020.




