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Which SUSY (Model)? 
• Introduces more than 100 parameters even in minimal extension models - choices and 

constraints could be used to define models.
• It’s a broken symmetry - breaking mechanism determines the phenomenology 

GMSB models: Gravitino LSP

Nature of NLSP defines the 
nature of final states. There could 
be photons, H/W/Z in final states

R-Parity violating scenarios

No or small missing momentum

Possibly large number of jets. 

Stealth scenarios: invokes a stealth 
sector with one or more singlets. 

No or moderate missing momentum 

Possibly large number of jets. 

R-Parity conserving MSSM

Neutralino LSP - large missing  
transverse momentum

Final states with MET, jets, leptons
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Which SUSY (Model)? 
• Introduces more than 100 parameters even in minimal extension models - constraints 
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• It’s a broken symmetry - breaking mechanism determines the phenomenology 

GMSB models: Gravitino LSP

Nature of NLSP defines the 
nature of final states. There could 
be photons, H/W/Z in final states

R-Parity violating scenarios

No or small missing momentum

Possibly large number of jets. 

Stealth scenarios: invokes a stealth 
sector with one or more singlets. 

No or moderate missing momentum 

Possibly large number of jets. 

R-Parity conserving MSSM

Neutralino LSP - large missing  
transverse momentum

Final states with MET, jets, leptonsA few latest results covered today
Complete set - http://cms-results.web.cern.ch/cms-results/public-results/publications/

http://cms-results.web.cern.ch/cms-results/public-results/publications/
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The LHC & CMS experiment
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LHC performance & experimental challenges

• Continously evolving instantaneous luminosity, 
and hence pileup.

• Performance of our experimental probes should be 
independent of pile up
- Jet energy response, resolution
- MET scale & resolution
- e / μ / τ / b-jets identification and mistagging 

efficiencies
• An unprecedent large dataset to probe extreme 

phase space!

Excellent performance of LHC! Peak instantaneous lumi per day (Run2)
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Compact Muon Solenoid (CMS)
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Particle Flow reconstruction - jets & MET
• CMS uses a particle flow technique to reconstruct 

charged & neutral hadrons, electrons, photons, muons.
- these candidates are inputs to jets & MET

• Pileup mitigation
- at detector local reconstruction
- remove charged particles associated with PU vertices
- correct for offset energy based on jet or isolation area

• Era dependent corrections on energy scales of jets/
leptons & their efficiencies to account for changing 
detector response and conditions

• In addition, special care is taken to identify isolated leptons in busy environment
For example, adapt isolation cone to boost of the mother particle. 

• Further BDT based isolation criteria mey be used to separate 
prompt from non-prompt e/μ in multilepton searches.
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Boosted vector boson & top-quark tagging

• Boosted W/Z/H & t-quarks 
- hadronized products clustered in large 

area jets
- jet mass - CMS deafult soft-drop method
- jet substructure - 2/3 prong
- flavour (b-quark jets)

q/g/b - anti-kT 
(AK4) jets by 
clustering PF 
candidates - mostly 
pT>25-30 GeV & |
eta|<2.4

DeepAK8 - particle based multiclassifier inpired by 
ResNeXt50 & uses PF particle candidates and 
secondary vertices as inputs (CMS-JME-18-008)

SUSY searches need to cover full phase 
space. 
DNN based approach for fully resolved & 
semi-merged top quarks too. 
Used in both electroweak & strong 
production searches. 

https://iopscience.iop.org/article/10.1088/1748-0221/15/06/P06005
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• Make use of properties of B hadrons present in the jets
- Key feature is displaced tracks from which a secondary vertex can be reconstructed.
- use a Deep NN with inputs related to b-hadron properties
- Tagging efficiency depends on pT & η of jets and on event pileup.
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Identification of b-quark jets

CMS-BTV-16-002

Special tagger for b-quark pT < 20 GeV: 

• Compressed spectra of particles resulting in soft b-quarks
- not associated with nominally reconstructed jets

• Makes used of Secondary vertices in the event 
- transverse distance of SV from PV & its significance
- pointing angle of SV (all particles) wrt distance vector
- number of particles at SV, total pT < 20 GeV

• 20% efficiency for b-hadrons of pT 10-20 GeV & <1% misid
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Searches for electroweakinos
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Electroweak SUSY production

LHC-SUSY-Xsec

Production modes & nature of 
electroweakinos decide the cross-
sections

<latexit sha1_base64="SEf/8mKSvJf0GdFZUGMG11qCA48="></latexit>
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Final states

Investigate Electroweak SUSY production with a multiprong approach

•              decay to W, H and Z
• leptons from decay of W & Z
• leptons via sleptons if these are 

light

Generally leptonic searches have 
dominated the program

<latexit sha1_base64="hvy99EM4q/g+TLRGDo8Vnu/EeBs=">AAACG3icbVC7SgNBFJ2Nrxhfq5Y2g0GxCrshqGXQxjKCeUA2WWZnb5Ixsw9mZpWwxO+w8VdsLBSxEiz8G2eTFJp44F4O59zLzD1ezJlUlvVt5JaWV1bX8uuFjc2t7R1zd68ho0RQqNOIR6LlEQmchVBXTHFoxQJI4HFoesPLzG/egZAsCm/UKIZOQPoh6zFKlJZcs+zcMx8U4z6kDh2wscu6ThzgB+wcZ23eve1arlm0StYEeJHYM1JEM9Rc89PxI5oEECrKiZRt24pVJyVCMcphXHASCTGhQ9KHtqYhCUB20sltY3ykFR/3IqErVHii/t5ISSDlKPD0ZEDUQM57mfif105U77yTsjBOFIR0+lAv4VhFOAsK+0wAVXykCaGC6b9iOiCCUKXjLOgQ7PmTF0mjXLJPS5XrSrF6MYsjjw7QITpBNjpDVXSFaqiOKHpEz+gVvRlPxovxbnxMR3PGbGcf/YHx9QNYZaGa</latexit>

e�±
i & e�0

j
Compressed : Soft leptons if 
mass differences between mother 
and daughter particles are small.

Large mass diff : high pT final 
state objects, boosted vector 
bosons

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SUSYCrossSections#Cross_sections_for_various_subpr
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A generic 2SS + multilepton search
CMS-PAS-SUS-19-012
arXiv: 2106.14246 

Models with light sleptons Models with heavy sleptons Models with Gavitino LSPs

• Search sensitivity in regions containing an OSSF pair is 
increased by using a neural network

- NN is parametric in Δm(NLSP, LSP) to allow interpolation 
across many signal points.

13 combinations of final state leptons (pT-lead 20-25 GeV)

higgsino 
like

Search regions binned in MT2(ll), pT(ll), MET etc.

http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-19-012/index.html


Seema Sharma SUSY Searches at the CMS Experiment, ComHEP-6 @ Santa Marta, 01-Dec-2021  13

A generic 2SS + multilepton search
CMS-PAS-SUS-19-012
arXiv: 2106.14246 

τ-enriched slepton mediated WZ mediated WH mediated

http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-19-012/index.html
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                     with boosted WW, WZ, ZH
CMS-PAS-SUS-21-002

Neutralinos of masses ~0.7-1 TeV probed in various wino-bino scenarios. Search is also sensitive to pure 
Higgsino-like production rates.

CMS-PAS-SUS-20-003 
JHEP 10 (2021) 045

W→lνH→bb

<latexit sha1_base64="jwYJA8rNwAzzzTMF0oSEktFixoA="></latexit>
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1 e�±

1 & e�±
1 e�0

2
(all hadronic channel)

At least 2 AK8 jets(W/V),  SRs binned in MET W or H tagged jets, SRs binned in MET

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-21-002/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-20-003/index.html
http://dx.doi.org/10.1007/JHEP10(2021)045
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               with HH + MET
CMS-PAS-SUS-20-004

<latexit sha1_base64="k20nmg11nWNyaDnzNQhsy6xPRxA="></latexit>

e�0
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1 & e�0
2e�0

3
(all hadronic channel, using Hbb)

MET>150 GeV

MET>260 GeV

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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CMS-PAS-SUS-20-004

       with HH + MET
<latexit sha1_base64="k20nmg11nWNyaDnzNQhsy6xPRxA="></latexit>

e�0
1e�0

1 & e�0
2e�0

3

In GMSB scenarios,       of masses 175-1025 GeV 
excluded assuming degenerate intermediate higgsinos.
Much weaker sensitivity assuming only one 
intermediate state.

<latexit sha1_base64="K81hjJPrmXSNsI5aAUl9kxUygXY=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5CRbBVUmkqMuiG5cV7AOaGCaTm3boZBJmJkoNxV9x40IRt/6HO//GaZuFth64cDjnXu69J0gZlcq2v43S0vLK6lp5vbKxubW9Y+7utWWSCQItkrBEdAMsgVEOLUUVg24qAMcBg04wvJr4nXsQkib8Vo1S8GLc5zSiBCst+eaB+0BDUJSFkLtkQMe+c2f7ZtWu2VNYi8QpSBUVaPrmlxsmJIuBK8KwlD3HTpWXY6EoYTCuuJmEFJMh7kNPU45jkF4+vX5sHWsltKJE6OLKmqq/J3IcSzmKA90ZYzWQ895E/M/rZSq68HLK00wBJ7NFUcYslViTKKyQCiCKjTTBRFB9q0UGWGCidGAVHYIz//IiaZ/WnLNa/aZebVwWcZTRITpCJ8hB56iBrlETtRBBj+gZvaI348l4Md6Nj1lryShm9tEfGJ8/crWVOQ==</latexit>

e�0
1

dominated by 
higgsino 
content

LSP

GMSB model Generic higgsino model

LSP-
bino

Assuming only         higgsino production, 
no exclusion is observed. The search is 
quite sensitive to a wide range of such 
scenarios. 

<latexit sha1_base64="r66ymAT+KaRTd8gQT8CTJ3euGvA=">AAACEXicbVC7TsNAEDzzDOFloKSxiJBSRXaIgDKChjJI5CHFjnU+r5NTzmfr7gyKrPwCDb9CQwFCtHR0/A2XRwEJI600mtnV7k6QMiqVbX8bK6tr6xubha3i9s7u3r55cNiSSSYINEnCEtEJsARGOTQVVQw6qQAcBwzawfB64rfvQUia8Ds1SsGLcZ/TiBKstOSbZfeBhqAoCyF3yYCO/bOevaRVe7ZvluyKPYW1TJw5KaE5Gr755YYJyWLgijAsZdexU+XlWChKGIyLbiYhxWSI+9DVlOMYpJdPPxpbp1oJrSgRuriypurviRzHUo7iQHfGWA3kojcR//O6mYouvZzyNFPAyWxRlDFLJdYkHiukAohiI00wEVTfapEBFpgoHWJRh+AsvrxMWtWKc16p3dZK9at5HAV0jE5QGTnoAtXRDWqgJiLoET2jV/RmPBkvxrvxMWtdMeYzR+gPjM8fA86dwQ==</latexit>

e�0
3e�0

2

*This search is also interpreted in gluino pair production models

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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CMS-PAS-SUS-18-004

              with soft leptons
<latexit sha1_base64="A938xdciK78V8mIKXTogC7tR0wc=">AAACFnicdZDLSgMxFIYz3q23UZdugkVwY8lorXUnunGpYFuhMw6ZzBkbmrmQZJQy9Cnc+CpuXCjiVtz5Nqa1gtcfAj/fOYeT8weZ4EoT8maNjU9MTk3PzJbm5hcWl+zllaZKc8mgwVKRyvOAKhA8gYbmWsB5JoHGgYBW0D0a1FtXIBVPkzPdy8CL6WXCI86oNsi3t9wgKtxrHoLmIoTCZR3e97cvyC/mXJC+b5dJZZc4+zWCSYUMNTR1Z8fBzoiU0Ugnvv3qhinLY0g0E1SptkMy7RVUas4E9EturiCjrEsvoW1sQmNQXjE8q483DAlxlErzEo2H9OtEQWOlenFgOmOqO+pnbQD/qrVzHdW9gidZriFhH4uiXGCd4kFGOOQSmBY9YyiT3PwVsw6VlGmTZMmE8Hkp/t80tytOrVI9rZYPDkdxzKA1tI42kYP20AE6RieogRi6QXfoAT1at9a99WQ9f7SOWaOZVfRN1ss7c6ygLw==</latexit>

e�0
2e�0

1

Designed to target small Δm (NLSP-LSP)

MET

OSSF lepton pair

Possibly a 
3rd lepton

ISR

• Moderate MET from LSPs - enhance by ISR
• 2 or 3 soft  leptons with pT down to 3.5 (5) GeV 

for μ (e)
• Event selection

- MET > 125 GeV
- b-veto
- M(ττ) veto 
- M(ll) < 50 GeV
- MT(l, MET) < 75 GeV for all leptons

• Signal regions binned in MET & M(ll)

Search regions also optimized separately for 
compressed stop scenarios.

2l SR
MET>290 GeV

3l SR
MET>200 GeV

(compressed mass spectra)

http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-18-004/index.html
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      with soft leptons
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CMS-PAS-SUS-18-004
<latexit sha1_base64="A938xdciK78V8mIKXTogC7tR0wc=">AAACFnicdZDLSgMxFIYz3q23UZdugkVwY8lorXUnunGpYFuhMw6ZzBkbmrmQZJQy9Cnc+CpuXCjiVtz5Nqa1gtcfAj/fOYeT8weZ4EoT8maNjU9MTk3PzJbm5hcWl+zllaZKc8mgwVKRyvOAKhA8gYbmWsB5JoHGgYBW0D0a1FtXIBVPkzPdy8CL6WXCI86oNsi3t9wgKtxrHoLmIoTCZR3e97cvyC/mXJC+b5dJZZc4+zWCSYUMNTR1Z8fBzoiU0Ugnvv3qhinLY0g0E1SptkMy7RVUas4E9EturiCjrEsvoW1sQmNQXjE8q483DAlxlErzEo2H9OtEQWOlenFgOmOqO+pnbQD/qrVzHdW9gidZriFhH4uiXGCd4kFGOOQSmBY9YyiT3PwVsw6VlGmTZMmE8Hkp/t80tytOrVI9rZYPDkdxzKA1tI42kYP20AE6RieogRi6QXfoAT1at9a99WQ9f7SOWaOZVfRN1ss7c6ygLw==</latexit>

e�0
2e�0

1

Simplified wino-bino model
- wino NLSP & bino LSP
- Δm (NLSP-LSP) < 50 GeV
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e�0
2, e�±

1

Δm

Wino like            excluded up to 
260 GeV for Δm = 10 GeV

Higgsino simplified model
- producion via 
- Δm (N2-LSP) < 50 GeV

Exclusion up to 150 GeV for 
Δm = 3 GeV 

pMSSM Higgsino model 
- higgsino LSP
- mass eigenstates of                     

determined by μ (higgsino), 
M1(bino) and M2(wino) 
parameters 

- M1 = 0.5 M2
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2

Larger M1 & M2, smaller is Δm
For M1 = 1 TeV, μ probed up to 
190 GeV

<latexit sha1_base64="qSl9s7aRY6waDWglx4qUpn+mF7o=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUpJS1GXRjcsK9gFNGiaT23bo5MHMRCmhH+HGX3HjQhG3Ltz5N07bLLT1wIXDOfdy7z1+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XbJxI4i6ChmOLQTgSQ0OfQ8ofXE791D0KyOLpTowTckPQj1mOUKC155qnzwAJQjAeQOXTAxl6la50tiHbXSULPLFllawq8SOyclFCOumd+OUFM0xAiRTmRsmNbiXIzIhSjHMZFJ5WQEDokfehoGpEQpJtNnxrjY60EuBcLXZHCU/X3REZCKUehrztDogZy3puI/3mdVPUu3YxFSaogorNFvZRjFeNJQjhgAqjiI00IFUzfiumACEKVzrGoQ7DnX14kzUrZPi9Xb6ul2lUeRwEdoiN0gmx0gWroBtVRA1H0iJ7RK3oznowX4934mLUuGfnMAfoD4/MHcF2fEg==</latexit>
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*This search is also optimized for compressed stop scenarios.

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-18-004/index.html
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*OS2l/Zedge search (CMS-SUS-20-001) 
is not covered today 
* VBF production modes, and ISR+τ searches are being updated

Electroweakinos upto masses of 1 TeV for low LSP masses, and Δm of up to 3 GeV in compressed 
scenarios probed. A nice complementarity in using boosted vector boson jets and soft leptons ! 

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-20-001/index.html


Seema Sharma SUSY Searches at the CMS Experiment, ComHEP-6 @ Santa Marta, 01-Dec-2021

Stop pair production

 20

 

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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hadronic top-tagging 
MT2(l l) and MT2(bl bl)

hadronic W-tagging 
MT(W)

ISR tagging 
multi leptons

Long lived scenarios, soft leptons ….. 

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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Main backgrounds are tt/W+jets, Z(νν)+jets, QCD 
multijet processes

Similar results from searches in1l & 2l final states

<latexit sha1_base64="4zAwsNB7Lnnn5rrt/CUsxgxtQqQ=">AAAB8nicdVDLSgNBEJz1mcRX1KOXwSB4cdmNxmRvQS8eI5gHJkuYnUySIbMPZnrFsOQzPOhBEa+C/+LNr9HZREFFCxqKqm66u7xIcAWW9WbMzS8sLi1nsrmV1bX1jfzmVkOFsaSsTkMRypZHFBM8YHXgIFgrkoz4nmBNb3Sa+s0rJhUPgwsYR8z1ySDgfU4JaKndAS56LIHJAXTzBct0KqXSYQVbpmU5RaesieM4dtnGtlZSFKrZ6Pby5fq91s2/dnohjX0WABVEqbZtReAmRAKngk1ynVixiNARGbC2pgHxmXKT6ckTvKeVHu6HUlcAeKp+n0iIr9TY93SnT2Cofnup+JfXjqFfcRMeRDGwgM4W9WOBIcTp/7jHJaMgxpoQKrm+FdMhkYSCTimnQ/j6FP9PGkXTPjaPznUaJ2iGDNpBu2gf2aiMqugM1VAdURSiG3SPHgww7oxH42nWOmd8zmyjHzCePwA3n5Wf</latexit>

t̃� t
corridor

(using dilepton events)

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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m(stop)=175, m(LSP)=1 GeV is 
very similar to SM ttbar production 
- sensitivity via ttbar xsec 
measurements. 

For other points, exploit the 
kinematic differences using 
parametric DNN with masses fed 
to the network. 11 additional vars.

Parametric DNN leads to mass dependent background shapes. No significant excess over expected bkg observed.

(using dilepton events)

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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Combined exclusion using different 
final states - mutually exclusion signal 
regions.

Individual searches rely on orthogonal 
control regions to estimate backgrounds.

Pushed limits by ~300 GeV wrt 2016
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top

         corridor 
fully unblinded 
& excluded at 
95% CL

<latexit sha1_base64="4zAwsNB7Lnnn5rrt/CUsxgxtQqQ=">AAAB8nicdVDLSgNBEJz1mcRX1KOXwSB4cdmNxmRvQS8eI5gHJkuYnUySIbMPZnrFsOQzPOhBEa+C/+LNr9HZREFFCxqKqm66u7xIcAWW9WbMzS8sLi1nsrmV1bX1jfzmVkOFsaSsTkMRypZHFBM8YHXgIFgrkoz4nmBNb3Sa+s0rJhUPgwsYR8z1ySDgfU4JaKndAS56LIHJAXTzBct0KqXSYQVbpmU5RaesieM4dtnGtlZSFKrZ6Pby5fq91s2/dnohjX0WABVEqbZtReAmRAKngk1ynVixiNARGbC2pgHxmXKT6ckTvKeVHu6HUlcAeKp+n0iIr9TY93SnT2Cofnup+JfXjqFfcRMeRDGwgM4W9WOBIcTp/7jHJaMgxpoQKrm+FdMhkYSCTimnQ/j6FP9PGkXTPjaPznUaJ2iGDNpBu2gf2aiMqugM1VAdURSiG3SPHgww7oxH42nWOmd8zmyjHzCePwA3n5Wf</latexit>

t̃� t

Stop quarks of masses up to 1.2-1.3 TeV probed for LSP masses of upto ~600 GeV.
Models with intermediate chargino in top squark decay chain also excluded up to 1.2 TeV for low LSP 
masses.  Interpretations of additional models - SUS-20-002.

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-20-002/index.html
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 arXiv:2102.06976

Investigate SUSY in low MET final states

RPV (UDD) Stealth

Final state: 2 top quarks + 6 jets

Event selection: 1e/μ, ≥1b, ≥7 jets, HT>300 GeV

• ttbar - parametric Njet shapes

•QCD estimated from CR

•Rest - simulation


•Unc: PDF, PS, UE, JEC/JER, 
top modeling 

•b/tag & lepton SFs, PU

•Data/MC corrections

Analysis strategy: train a neural network using 4-momenta of jets & lepton, bins of NN score

Background 
~85% ttbar

Exclude stops of masses upto 670 GeV (RPV) & 870 GeV (Stealth model)

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
https://arxiv.org/abs/2102.06976
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SUSY searches for gluinos & squarks

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
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Status - gluino & squarks pair production

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html


Seema Sharma SUSY Searches at the CMS Experiment, ComHEP-6 @ Santa Marta, 01-Dec-2021  28

 

Gluino pair production
JHEP 09 (2020) 149

Almost degenerate             and massless  
• boosted Z (tagged) & very high MET

�̃0
1

<latexit sha1_base64="4vvZOI9fsLdi/t0h/xairrQ0wug=">AAAB+XicbVDLSsNAFJ3UV62vqEs3oUXoqiQiVHdFNy4r2Ac0MUwmk3boZBJmbgol9Et040IRt36FW3eiH+P0sdDqgQuHc+7l3nuClDMFtv1hFFZW19Y3ipulre2d3T1z/6CtkkwS2iIJT2Q3wIpyJmgLGHDaTSXFccBpJxheTv3OiErFEnED45R6Me4LFjGCQUu+abrAeEhzlwzYxHdubd+s2DV7BusvcRak0ihXvz7rb3dN33x3w4RkMRVAOFaq59gpeDmWwAink5KbKZpiMsR92tNU4JgqL59dPrGOtRJaUSJ1CbBm6s+JHMdKjeNAd8YYBmrZm4r/eb0MojMvZyLNgAoyXxRl3ILEmsZghUxSAnysCSaS6VstMsASE9BhlXQIzvLLf0n7pOac1s6vdRoXaI4iOkJlVEUOqqMGukJN1EIEjdA9ekRPRm48GM/Gy7y1YCxmDtEvGK/fa3eXQw==</latexit>
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<latexit sha1_base64="NO55u97QiguGZzJzW6vmMXbxeTE=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwrEgKqkqgRsFSyMRaIPqQmR4zitVceJbAepijKy8CssDCDEyiew8Te4bQZoOdKVjs+5V9f3+AmjUlnWt1FaWl5ZXSuvVzY2t7Z3zN29joxTgUkbxywWPR9JwignbUUVI71EEBT5jHT90fXE7z4QIWnM79Q4IW6EBpyGFCOlJc88dBRlAckGuXPmnOiaPR08pLlXv7c8s2rVrCngIrELUgUFWp755QQxTiPCFWZIyr5tJcrNkFAUM5JXnFSSBOERGpC+phxFRLrZ9JAcHmslgGEsdHEFp+rviQxFUo4jX3dGSA3lvDcR//P6qQov3IzyJFWE49miMGVQxXCSCgyoIFixsSYIC6r/CvEQCYSVzq6iQ7DnT14knXrNbtQubxvV5lURRxkcgCNwCmxwDprgBrRAG2DwCJ7BK3gznowX4934mLWWjGJmH/yB8fkDEWyZYQ==</latexit>

Gluino masses below 1920 GeV are excluded at 95% CL

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-19-013/index.html
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SUSY searches for gluinos & squarks: RPV

With Njets ≥ 2, HT, MET

≥ 2 Leptons - pairs of same sign, oppsite sign, on-Z, off-Z

EPJC 80 (2020) 752 

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-20-004/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-19-013/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-19-008/index.html
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Summary & outlook

• Even though no hints yet, the motivation for SUSY remain as strong as ever

- urgency of understanding / explaining the stability of Higgs mass

- the elusive Dark matter 

• Stellar performance of the LHC through Run 2 & many SUSY serches based on 
137 fb-1 data have been performed by the CMS experiment : 

- Assuming simplified models, gluinos upto 2-2.3 TeV, stops upto 1-1.1 TeV and 
electroweakinos up to a TeV probed at LHC, depending on the final states and details 
of models. 

- many impressive results released and many more are on the way !


