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Reinterpretation of novel CMS analysis in low-mass LLP models
Andrea Mitridate

based on 2 Ixx.xxxx with Michele Papucci and Christina Wang



* current ATLAS/CMS searches for light LLPs limited by

* SM backgrounds (calorimeter not thick enough to veto SM)

* LLPs decay to few charged particles (# tracks controlled by n1; | p)

* recent CMS search looking for clusters in the endcap muon detector system ameliorates these problems
 Steel — LLPs decay products can shower
« Shower — signature tracks Fq; p rather than miy ;1 p

 Steel — exceptional shielding from SM backgrounds

* we use public data to recast the analysis for

* Higgs decays into scalar/dark photon (closest to the model considered in the original CMS analysis, decoupled production
and decay channels)

* Inelastic Dark Matter (decouples E; ; p from MET)

« Axion-like particles (production and decay channels controlled by the same parameter, enhanced production at high ELLP)

* Dark showers (studies the impact of isolation cuts)


https://www.hepdata.net/record/104408
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Event Generation
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RESULTS FOR BENCHMARK MODELS
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TAKEAWAYS

* for most of the benchmark models, the analysis covers previously unconstrained
regions of the parameter space

e MET cut boon and bane:

* allows to probe lower lifetimes
* reduces cross-section

* sensitivity could be improved by using model-specific techniques to suppress the
backgrounds

* Isolation cuts reduce sensitivity for models where multiple LLPs are produced in the same
direction (e.g. hidden valley)
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production and decay channels are decoupled
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