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Viotivation

1 , B
Wi, = piHuLi + sNignLil i B + Nigi LiQi Df + 5AijuUs DED§

Leptonic LQD Hadronic
RPV RPV RPV

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

® Resonances
x| ow MET
x [Jnstable LSPs

x Single particle production
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Multijet Analysis details

x Search for paired 3-jet resonances
® [herefore, look for events with 6 or more jets
x Sixth jet pr > 110 GeV

x Form triplets and compare the mass with the scalar
sum of the jet pr

M55 <) lpr
j

CMS Simulation Preliminary

V]

~ 110 GeV BR
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[=]
[=]
o

signal
area

x Cut on sphericity: S > 0.4

Triplet Invariant Mas

RPV Gluino
400 GeV

EXO-12-049

Additional details: http://cds.cern.ch/record/1563139
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CMs,

Multijet Analysis details |

CMS Prellmlnary 19 5 fb at E = 8 TeV

| |
A =110 GeV o Jetp ~ 110 GeV-
Sphericity > 0.4
—8- Data

L Fit to the data
x2 / ndf =29.2 /23

— Signal M = 750 GeV

]

x Distinguish between
events with and
without b-tagged jets

dN/dM.. [GeV-']

— Signal M = 500 GeV

» Fit the data to a four
parameter function
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CMS Preliminary 19.5 fo™' at {s = 8 TeV CMS Preliminary 19.5 fb™ at \s = 8 TeV
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MVultljet Interpretations

» [nterpret the multijet resonance search in-a model where
the gluino decays via an UDD coupling 1o 3 jets

x |Limits correspond to a Ilght -flavor Couplmg )\112 = (ora
neavy-flavor couplin

Bl ING

= [irst limits for the heavy: flavor coupling

CMS Preliminary 19.5fb™" at (s = 8 TeV CMS Preliminary 19.5fb™" at (s = 8 TeV

—— Observed Limit —e— Observed Limit
—— Expected Limit
[ ] Expected =10
[ ] Expected =20

— Theory Light-flavor RPV \"

Expected Limit

E Expected + 10

Expected + 2 o
Theory Heavy-flavor RPV

>\'113 or >\'223

95% CL Limit o x BR(X — jjj) [pb]
95% CL Limit o x BR(X — jjj) [pb]
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Same-sign analysis details

® Searching for new physics in events with isolated same-sign
eptons and jets

» | ooking In a variety of different search regions depending on the
number of jets, the numler of b-tagged jets, missing transverse
energy, and hadronic transverse energy-in-each event

SUS_1 8_01 3 electrons = < 2.4 and ¢ [1.442,1.566]

muons > <24
jets <24
b-tagged jets <24

EF™ (GeV) [ Hr (GeV)

+4 only | SStopl++
++4 only | SStop2++

Additional details: http://cds.cern.ch/record/1563301 See ta”,( by M BUChmaﬂn (MOH)
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Same-sign analysis details B

SR Expected Observed
®x (G00d agreement between RPVO 38 14 35

. . (RPV2 5.3 2.1 5 )
observations and expectations SStop 60 59

over a large numiper of SStopl+—+ | 90 32 02

distributions SStop2 40 13 52
Sotop2++ | 22 8 25

CMS Preliminary \'s=8TeV,L =19.5 fb™ CMS Preliminary \'s=8TeV,L =195 fb™

High-pT leptons

| |
High-pT leptons

—e— Data
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Same-sign Interpretations

= Similar model 1o the multijet analysis gluinos decaying
to 3-jets via Aqsa

x Exclude gluinos with mass below 850 GeV

CMS Preliminary L=19.5fb", Vs =8 TeV

SUS-13-013

pp — 3, § — tbs, A,
observed 95% CLs Limits

Model RPV

N\

expected 95% CLs Limits
expected 1o
expected =20

—— Theoretical o

—— Theoretical 10

800 1000 1200
mquino (GeV)
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Multilepton Analysis Detailsis

®x Search for new physics |

n-events with & or more leptons

®x Bin In number of leptons (electrons + muons + taus)

® Separate in numuer o

- taus

x Separate events depenc

INg-on-how: - many- OSSFE pairs

there are and whether they have a mass consistent with

a/t

® Separate events depending on whether or not they

contain b-tagged jets or

Not

x Bin in ST, the sum of MET, Ht, and lepton pr’s

Additional details: http://cds.cern.ch/record/1558437
and https://cds.cern.ch/record/1550552

SUS-13-003
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Results - [hree Leptons

0<Sr <300 300< St <600 600 < St <1000 1000 < St < 1500 St > 1500

obs ¢ obs obs > obs > obs
Requ|re a b_J e-t 3 0 116 123+50 130 127+54 13 189+6.7 1 1.43+ 0.51 0.208 + 0.096
: 710 698 £ 287 746 837 + 423 83 O7 +£48 3 69+39 0.73 £+ 0.49

and a” OSSF / g A 0.186 = 0.074 1 043 +022 0 0.19+0.12 0 0.037 £ 0.039 0.000 £ 0.021

0.89 £ 0.42 1.31 £ 048 0 0394019 0 0.019 £+ 0.026 0.000 £ 0.021

- : B 165 174 4+£53 16 214484 : 2.18 £+ (.99
pairs off-Z 3 >1 276 249%80 17 109X 638 1.84 £ 083
' - o 8.2 % 2.6 2 0906 =037 0.113 £+ 0.056
- 2 3.8 =+ 1.3 0 034 £0.16 0.040 £ 0.033

\(§=8TeV,det=19.5fb'1 \(§=8TeV,det=19.5fb'1

Search Region: SR1 Search Region: SR2
—$— Observed —— —$— Observed
RSO CRXKP

| Bkg Uncertainties
[ | Misid. leptons

| Bkg Uncertainties

L

E Misid. leptons

0-300 300-600 600-1000 1000-1500 0-300 300-600 600-1000 1000-1500 >1500
S (GeV)

3R IR H
000““““““00“““0
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obs exp obs exp obs exp obs exp obs exp

Requ|re a b_Jet G 3 0 116 123+50 130 127+54 13 189+6.7 1 143+051 0 0.208 &+ 0.096
S ' 710

34 0 0 0186 +0.074 1 043+022 0 0194+0.12 0 0.037+0.039 0 0.000 + 0.021

080 £0.42 0 1.31+048 0 0.39+0.19 0 0.019 + 0.026 0 0.000 & 0.021

pairs off-Z SR6 3 >1 276 249 £80 17 10068 0 184 %083

< ' 5 82426 2 09 +037 0 0.113 £ 0.056

‘L. N- 0< St < 300 300 < St < 600 600 < St < 1000 1000 < St < 1500 St > 1500
698 4+ 287 746 837 4+ 423 83 97 4 48 3 6.9 4 3.9 0 0.73 4+ 0.49
and all OSSF —— &
165 174 4+ 53 16 214 4+ 84 5 2.18 4 (.99
2 3.84+1.3 0

0.3 £ 0.16 0 0.040 £+ 0.033

\/§=8TeV,det=19.5fb'1 \/§=8TeV,det=19.5fb'1

Search Region: SR3

—$— Observed
| Bkg Uncertainties
[ ] Misid. leptons
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1000-1500
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Search Region: SR4
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x |nterpret the results in-a model
with stop-pair production and
LLE couplings

CMS \E=8Tev,fL dt =19.5 fb™ CMS \E:BTeV,fL dt =19.5 fb™

 Stop RPV A, Stop RPV 2,5 o
bserved 95% CLs Limits observed 95% CLs Limits
° ° Theory uncertainty (NLO+NLL)
—— Theory uncertainty (NLO+NLL) expected 95% CLs Limits
------ expected 95% CLs Limits expected 1o
expected +1o

experimental
experimental

700 800 900 1000 1100 1200 700 800 900 1000 1100 1200
m- (GeV) m- (GeV)
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x |nterpret the results in the same
model with X .. = 0

SUS-13-003

[ region label . kinematic region | stop decay mode(s)

0 ) t— fl'lviv ”

0 t — tutb + tvbb

’ f— (vbXY + jjbx}
t — Wby}

my < my < 2my,m

2my < my < m;

Mo < My < My + M
< M+ Mg

My + Mso < m
Al

My + Mao < M t— tx) Stop RPV ' .,
A5 . , observed 95% CLs Limit

f

observed *0 )| O4NLL

expected 95% CLs Limits

expected *0 gy perimental

700 800 900
m- (GeV)
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Multilepton My vs M2 details

x \\e have additional interpretations that focus events
with four electrons or muons, removing other kKinematic
requirements

x Use the 2-dimensional mass distribution in dilepton
mass of the two OSSE pairs

Vs =

CMS preliminary Vs=8TeV L _=19.5fb

3I MET<30 GeV
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Viultilepton Interpretations

x \We interpret these results in separate modaels with
gluino or squark pair production and using LLE

couplings Aqo1and Aioo ;é 0

CMS Preliminary Vs=8TeV L =19.5fb"
0

PP — 00 —qX,
~~ —~0
pp — 99 — qax

ax., %, = IMv

[ M, <76GeV | 76<M; <106 GeV | M; > 106 GeV

all backgrounds 1.440.5 18+4 0.474+0.10
My>106GeV  [obseved | 0 | 20 | 0 |

all backgrounds |  0.52+0.30 0.1640.06
76< My <106CeV [observed | 0 | 160 | 0 |

all backgrounds 10.442.0 1.040.2
My < 76 GeV

_-0 -
qa, — [v

KX A AT AT A A AL AT AT A ATsY .S S SO GO SRS ATV

95% CL mass UL (TeV)

T1+LRPV 0

[ u® exclusion—" B my exclusion
B exclusion B my exclusion
.l ™; exclusion g m. exclusion
=1 expected exclusions

0.2 04 0.6
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Multilepton efficiency model

x \\Ve produce the electron and muon |1D-and isolation
efficiencies as a function of 1/pr (generator) for one of
the signal samples and the ZZ background MG
sample

_ CMS Simulation Vs =8 TeV
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Conclusions

x CMS searches exclude parameter space in a broad set
of different models including all-three trilinear RPV
Yukawa couplings

x \\e show first imit of hadronic RPV: couplings that
iInclude heavy: flavor:in:the all-hadronic resonance
search

x [imits in the stop model with LLE couplings achieve 1
TeV exclusions on the stop mass

x [hese searches close the kinematic gap in the low MET
region that most RPC searches overlook
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TeV exclusion of Stop

x | ooking In the ~20 most sensitive channels for the grid
point mstop = 1050, mneutralino =500

observed background expected signal

0 0.14 +/- 0.08 3.47 +/- 0.24

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

SUS-13-003
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