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SUSY in CMS Run 2
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CMS continues a rich and lively SUSY search program:
e 34 public results with full CMS Run 2 data covering a wide range of SUSY signatures.
* Inclusive, multi-bin searches looking at multiple final states
e Dedicated searches targeting specific final states, specific models:

e Compressed spectra (S. Bein’s talk), low cross sections (e.g. sleptons), long-lived
particles, low ptmiss (e.g. RPV, stealth), boosted objects, ... .

e Developing methodologies to increase sensitivity to challenging final states:
e Machine learning, refined object identification, analysis combinations, ...

In this talk: 3 most recently public CMS non-compressed SUSY results.
e RPV search in 1 lepton events with multi jets, multi b-jets, and large radius jets
* |Inclusive search in hadronic and leptonic final states with highly Lorentz-boosted objects
e / to charginos search in 2 oppositely-charged leptons + prmiss


https://indico.in2p3.fr/event/33627/contributions/154475/
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Search for R-parity violating SUSY, where SUSY
particles decay to SM particles through baryon

number violating interactions —> no prmiss. Lepton from

. y L top quark
e Search in 1lepton + multijets + multi b-jets. decays
e Signal separation with large anti-kt jets with
R = 1.2, clustered from AK4 jets and leptons. o
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Boosted

Inclusive search for heavy SUSY particles with large mass differences. hadronic top
* Final states with highly Lorentz-boosted objets:
 hadronic W, Z (V), H(—Dbb), top: reconstructed via ParticleNet.

* |eptonic jets: nonisolated lepton in an AKS8 jet — first time in a
SUSY search.
Boosted

* Razor kinematic variables: Signal peaks on smoothly falling SM ooton ie
background. Cluster event into 2 megajets.

X(m>0, q(m=0, .Razor variables.are the expression of the
invisible)  visible) Invariant quantity

< R mé — m.i

Boosted

IS A ma leptonic jets
G (m >0) i terms of \\> in 2 RPV
c VAR M. € R2 & decays.
X{m>0, —a(m=0, ab frame Iongitzdional transverse
invisible)  visible) observables =2

components components
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Heavy neutral gauge boson Z’: / a
o Appears in well-motivated MSSM U(1)’ extensions. / —
4%
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First time at the LHC! i .
’ - - X1
. W —
0 CMS Preliminary 60 fo (13 TeV) o Selection: e+e- / H+U_/ e \ i 5
< 108E-eu channel Mt e Data = _ ' _ ’
g,m;? W mz)-25Tev, Leading / subleading e/p prt > 80, 40 GeV \\ -
L 10°F Wy m?é)) pah Mee > 100 GeV, ptmiss > 100 GeV, np = 0.
104? WZZ 7 m(x)=345GeV = . . _
]83 WOthers _mz) - f’;gggegeé  Parametric DNN for signal extraction:
107 .

e Input features: p(Z)), p(&5), m,,, p mlss , | Pt )+I_5mlss\

10 \ ——
10_1 ‘ “« | Br(CE) + PP | = pr(£7), my (27, PITmSS), my(Z, 7). +
102 angular separation variables.
%%gg o, unc ++++ ; e /' and chargino masses as input parameters.
T . EEEessmseeey '
S 08 : * Trained separately for the 3 channels.
0 ey

00 200 300 400 500 600 700 800 900 1000
m, [GeV] my; : Input feature with the highest discriminating power.


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-006/index.html

§1o7
(11 10°

1
O
=
<
o
]

<

oo — ot —

' to charglnos in E+E + PTTSS: Results I|m|ts

P e e e — > — —— ===
-_— —_— | e e —————— e ——— — —

Backgrounds, fit:
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o tt+jets, W+jet, Drell-Yan: obtain normalization from

simultaneous fit to signal + control regions.

* Final fit to PNN score.
e ep channel has the highest sensitivity.
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Interpretation: Upper limit on Z’ effective
Cross section.
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e CMS continues to explore every corner of the SUSY parameter space.
e Presented 3 most recent Run 2 (non-compressed) results:

e RPV 1 lepton + jets + b jets + large jets: A SUSY search with no ptmiss selection,
explored using large radius jets.

* Inclusive search with boosted objects: Disjoint channels with boosted top, W/Z, Higgs.
First use of boosted leptonic jets in a SUSY search. Interpreted in 8 models including
2 RPV models, and those with Higgs in decay chains.

e 7’ to charginos in dilepton + ptmiss: First time at LHC. Probed Z’ up to 3.5 TeV. Indirect
chargino exclusion up to 1.4 TeV.

e Exploration continues — more searches are on the way!
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