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Minimal supersymmetric standard model (MSSM) - 1981
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Compressed phase space special in MSSM 2U5-24-004

CMS Searches +DM data +Naturalness
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https://cds.cern.ch/record/2906621/files/SUS-24-004-pas.pdf
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SUS-23-003

Compressed

* Recursive jigsaw reconstruction \
o Comprehensive set of final states

e All lepton multiplicities u(e) pr > 3(5) GeV p

e Jets, b-jets, secondary vertices

e 71795 exclusive search bins
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https://cds.cern.ch/record/2904926/files/SUS-23-003-pas.pdf

Ultra compressed...from below

. ¥, produced at the pp vertex...

...traverses into tracker and disappears
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Ultra compressed...from below » o SMSPoimnay 1911 (3 TeY)
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Ultra compressed...from above

e Y, produced and decay at the PV

« Two leptons from )?(2) — ff)?(f
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Ultra compressed...from above

e ) soft muons with p;-<3 GeV OR AR
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o Pairs of track+lepton, lepton=(e, y) o ... 2lepton(muon) (i3 TeV)
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Ultra compressed...from above

* Largely inspired by LHCDb results, CMS invested strongly in
e Scouting, data parking, offline reconstruction - ultra soft electron tag
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First-time access to electrons with pr <2 GeV

EPJ Web Vol. 245, 2020

*Recording and reconstructing 10 billion
unbiased b hadron decays in CMS”

11


https://www.epj-conferences.org/articles/epjconf/abs/2020/21/epjconf_chep2020_01025/epjconf_chep2020_01025.html
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Ultra compressed...from the core

® (Closely examine: large variation in lifetime,
kinematics with small changes in Am
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138 b (13 TeV)

L10°Fems | 4 D Spur
U I d f h § 11%1121 Preliminary Pf;t-zlssociated ] SZ:r Ifc;zfn W(x) S U 8_2 4_0 1 2
-'- 1‘ — MC (unrefined) (LAM?)=(115,0.3)
ra compressed...from the core L
Iy . )=(160,0.6)

Signal proxy
region

Soft isolated track

e (lassifier parametrized with Am

e Exploit trade-off between pT and displacement

10 15

e input: track kinematics, displacement, event variables
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CMS Preliminary 138 fo " (13 TeV)
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A look ahead ¢ Run 2 1s0 track analysis loses >90%
of events due to MET trigger

* The Phase-2 Upgrade of the CMS Level-1 Trigger | ® Possibility to trigger tracks with

CMS-TDR-017 pr>2 GeV at Level-1
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