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 Thanks to M. Hirsch and G. Cottin for sharing some of their slides.





Theoretical expectations



Experimental point of view



 cτ drops below mm for mN above 100 GeV - No displaced vertex

Type-I seesaw



Low scale seesaw: Inverse seesaw



Low scale seesaw: Inverse seesaw



Where to look for LLP?: far detectors

Imagen source: Giovanna Cottin



Where to look for LLP?: far detectors



Where to look for LLP? Main detectors: ATLAS
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Where to look for LLP? Main detectors: CMS

Phys. Rev. Let. 127 (2021)

HNL reinterpretation of a CMS search for neutral LLP 
in the context of SM Higgs decaying to Long-lived scalar

Makes use of the CMS muon endcap detector to identify
showers produced by LLPs decaying to hadrons, taus, 
leptons or photons taking advantage of the large CMS 
steel shielding in order to suppress background.

This signature relies on large cluster of cathode strip
 chamber (CSC)hits in the muon systems (Nhits)

This analysis triggers on MET > 200 GeV.
In collaboration with Cottin, Hirsh, Maria,  Peña, Xie, Wang

https://atlas.cern/discover/physics


               Preliminary!

Strategy 1: Maintains high MET trigger but with a tighter Nhits cut.

Strategy 2: Lower cut MET trigger and increased Nhits. Displaced trigger

Where to look for LLP? Main detectors: CMS



NRSMEFT and LLPs
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No definite sign of new physics at the LHC so far

Many new experimental proposals for LLP searches 

HNLs from neutrinos mass models are expected to be long-lived 

 We study the LHC discovery potential for long-lived HNL at main detectors: the CMS 
muon system  focusing on HNL mixing with taus 

Effective field theory has become very popular.

 if NRSMEFT operators exits with a new physics scale smaller than 10-20 TeV very 
promising! 

Conclusions
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NRSMEFT and LLPs


