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Motivation

RP violating (RPV) models have significantly different 
signatures than RP conserving (RPC) models

Resonances
Low MET
Unstable LSPs
Single particle production
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Multijet Analysis details
Search for paired 3-jet resonances
Therefore, look for events with 6 or more jets

Top six jet pT > 110 GeV 
Form triplets and compare the mass with the scalar 
sum of the jet pT

 

Cut on sphericity: S > 0.4
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Multijet Analysis details
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Multijet Analysis details
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Multijet Interpretations
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Same-sign analysis details
Searching for new physics in events with isolated same-sign 
leptons and jets
Looking in a variety of different search regions depending on the 
number of jets, the number of b-tagged jets, missing transverse 
energy, and hadronic transverse energy in each event
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Additional details: http://cds.cern.ch/record/1563301

pT (GeV) |⌘|
electrons > 10(20) < 2.4 and /2 [1.442, 1.566]
muons > 10(20) < 2.4
jets > 40 < 2.4
b-tagged jets > 40 < 2.4

Njets Nb-jets Emiss
T (GeV) HT (GeV) charge SR

� 2 � 0 > 0 > 500 ++/– – RPV0

� 2 � 2 > 0 > 500 ++/– – RPV2

� 2 = 1 > 30 > 80 ++/– – SStop1

� 2 = 1 > 30 > 80 ++ only SStop1++

� 2 � 2 > 30 > 80 ++/– – SStop2

� 2 � 2 > 30 > 80 ++ only SStop2++

SUS-13-013
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Good agreement between 
observations and expectations 
over a large number of 
distributions
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Same-sign analysis details
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Same-sign Interpretations
Similar model to the multijet analysis gluinos decaying 
to 3-jets via 

Exclude gluinos with mass below 850 GeV

12

Model RPV

P1

P2
g̃

g̃

t

b

s

s

b

t

 (GeV)gluinom
200 400 600 800 1000 1200

 (f
b)

σ

1

10

210

310

410

510

610
CMS Preliminary  = 8 TeVs, -1L=19.5 fb

323
"λ tbs, → g~, g~g~ →pp 

observed 95% CLs Limits
expected 95% CLs Limits

σ1±expected 
σ2±expected 
NLOσTheoretical 
σ1±Theoretical 

�
00

323

SUS-13-013



November 12, 2013Matthew Walker, Rutgers University

Outline

Introduction

Multijet searches

Same-sign dilepton searches

Multilepton searches

Conclusion

13

SUS-13-003
SUS-13-010



November 12, 2013Matthew Walker, Rutgers University

Multilepton Analysis Details

Search for new physics in events with 3 or more leptons
Bin in number of leptons (electrons + muons + taus)

Separate in number of taus
Separate events depending on how many OSSF pairs 
there are and whether they have a mass consistent with 
a Z
Separate events depending on whether or not they 
contain b-tagged jets or not
Bin in ST, the sum of MET, HT, and lepton pT’s
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Additional details: http://cds.cern.ch/record/1558437 
and https://cds.cern.ch/record/1550552
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Results - Three Leptons
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Results - Four Leptons
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Multilepton Interpretations
Interpret the results in a model 
with stop-pair production and 
LLE couplings
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Multilepton Interpretations

Interpret the results in the same 
model with 
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Multilepton M1 vs M2 details
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We have additional interpretations that focus events 
with four electrons or muons, removing other kinematic 
requirements
Use the 2-dimensional mass distribution in dilepton 
mass of the two OSSF pairs
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Multilepton Interpretations
We interpret these results in separate models with 
gluino or squark pair production and using LLE 
couplings           and
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Multilepton efficiency model
We produce the electron and muon ID and isolation 
efficiencies as a function of 1/pT (generator) for one of 
the signal samples and the ZZ background MC 
sample
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Conclusions
CMS searches exclude parameter space in a broad set 
of different models including all three trilinear RPV 
Yukawa couplings

We show first limit of hadronic RPV couplings that 
include heavy flavor in the all-hadronic resonance 
search

Limits in the stop model with LLE couplings achieve 1 
TeV exclusions on the stop mass

These searches close the kinematic gap in the low MET 
region that most RPC searches overlook
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TeV exclusion of Stop
Looking in the ~20 most sensitive channels for the grid 
point mstop = 1050, mneutralino = 500
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observed background expected signal

0 0.14 +/- 0.08 3.47 +/- 0.24

This point has a cross section of 0.28 fb (with 30% 
uncertainty), corresponding to a total of 5.46 expected 
events
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