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Data analyses

e Searches for long-lived particles (LLPs) at CMS:
o Compelling and under-investigated BUT very challenging!
o Non-standard reconstruction: low-level detector information
o Non-standard backgrounds (non-collision)

I Searches for LLP in calorimeters

2018



Data ana [yse S ( | ) https:/arxiv.org/abs/2212.06695

e GMSB neutralino—ct~1m

e Decay incalorimeters: out-of-time and trackless jets
o EM calorimeter hits and tracks as inputs — low level info — challenging data processing
o Machine-learning jet tagger — combine time delay + track info

o  Challenging backgrounds (cosmic muons, beam induced particles)
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Data analyses (Il)
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Large cluster of hits

o Muon system: CSC and DT as sampling calorimeters — showers of hits
o  Clusters of hits — zero background
o Bigimprovement: introduced muon showers at trigger level!

2021

I Searches for LLP in calorimeters
Searches for LLP in muon systems

2018


https://doi.org/10.1103/PhysRevLett.127.261804

o  Wecan also detect EM showers
m Sensitive to anything that is not a muon (with a muon detector!)
m Sensitive to low mass (<1 MeV) — can’t be probed anywhere else in CMS

Searches for LLP in calorimeters
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Searches for LLP in muon systems
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Future plans and interests



Building my own project
e Expertise in detecting hadronic decays of LLPs with ct>0.5 m with masses down to <1 MeV

e Newsignaturesin CMS?

ALPs and dark photons

Inelastic dark matter

Emerging jets?

Stopped particles (decaying when there is no beam in LHC)?

o O O O

e Looking for connections with theory/phenomenology
o  What can | probe that is interesting for you?
o Can put some machine-learning in that!

e Interestinexperiments beyond CMS
o LHC-based existing experiments
o Future experiments
o  Non-collider experiments



Backup



Calorimeter-based searches:

Delayed and Trackless Jets

https://arxiv.org/abs/2212.06695
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sensitivity relies on delay from slow-moving LLPs and
the path length increase due to the displaced decays
increase sensitivity at lower masses combining ECAL
delay with track information in a DNN jet tagger

based on MET trigger

jet time: energy weighted time of ECAL rec hits in barrel

118 fb™ (13 TeV, 2016-2018)
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Interaction lengths

Muon system material map

CMS TDR: LHCC-2006-001 Fig 1.4
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Signal Efficiency

CSC analysis
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