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= R-Parity violating search
Search for R-parity violating SUSY
R — (_1)25+3(B—L)

Super-potential with RPV of lepton or baryon number
WﬁLZl — )\a;ALfoEA—i_/\ijLf(“Q;DA —I—H',!;L-?-Hd

Analyses updated to 13 TeV data
LLE 4 leptons UDD stop 4-jet UDD multi-jet UDD SS/3Leptons
ATLAS-CONF-2016-075 ATLAS-CONF-2016-084 ATLAS-CONF-2016-057 ATLAS-CONF-2016-037

13.3 fb'! 15.4 fb'! 14.8 fb! 13.2 fb'l




= ATLAS RPV searches

SUSY RPV publications (July 2016)

Model observables mass limit s=7,8Tev [E=iaied reference
LFV pp—v. + X, Vr—epfet/ut ¥ eperypr - 1.7 TeV  1503.04430
E!ﬂiplaamrﬁPV E}[I]'\.H'INS[%"}M 4.8 2¢,u(SS) 03b 1.45 TeV 1404.2500
X1X1, X1 —=WX X —eevy.euv, | X de,p - 760 GeV 1405.5086
XX, X1 —=WE L X =1t etv, | X Bep+t - 450 GeV 1405.5086
g8, 8— qqqﬂ ) 4 0 6-7 jets 917 GeV 1502.05686
28, 8—qqX (1, X1 — q4q 8 0 6-7 jets 980 GeV 1502.05686
88, g—nit, f1—bs 2 2¢u(SS) 03b 880 GeV 1404.2500
fify, fi—bs 0 2jets + 2 345 GeV ATLAS-CONF-2016-022
fity, f1—=bt i 2e,p 2h 0.4-1.0 TeV ATLAS-CONF-2015-015
8 TeV analyses
LLE+LQD di-leptons LQD t— €b LQD 1-lepton bilinear
1503.04430 ATLAS-CONF-2015-015 ATLAS-CONF-2015-018 ATLAS-CONF-2015-018
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7 Ay ¢ 4-lepton RPV search

Chargino pair production to neutralino (LSP)
Lepton number RPV by A,,,, A,,, of

)’E? — ete v, )2[1} — ei;ﬁy: )E[f — utu v

e Dataof13TeV, 13.3 fb!

> 4 |eptons (e, k),
Zveto, my,, ¢[81.2,101.2]

effective mass: m g = p;(€)+p-(jet)+Emiss

p

e Signal region: >4€, m_ >600, 800 GeV

e Validation conducted using

events in m 4 < 600 GeV
dominated by ZZ, tt, Z+jets




# Ay ¢ 4 leptons RPV exclusion

Chargino pair production assuming RPV

with A, L,L,E, coupling of
X] — (T gI/JVJ/I

Exclusion of x; 3
with massupto 1.1 TeV =
for m(x?) > 400 GeV

pp—wx —>W,fW; ; —>|h
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= Resonance pair: 4-jet search

q q
D p
. P L L q
stop pair o ! > Z-- coloron
” ~< o S~ .
sk RPV ; - i ¢ pair

q q
4-jet final states in search of
* top squark pair, RPV A3, coupling to quarks
e coloron pair

Event selection: 13 TeV data, 15.4 fb!

* anti-k, jet of R=0.4, p;>120 GeV

e 4 jets, paired by ARpin = > |AR; — 1.0
i=1.9

* background suppression AR, < 0.03mg,,/GeV
for two resonances of equal masses 1, < (m; + my)/2

Oy v O

e b-tag not required



= Resonance pair, 4-jet final state

Pair production of heavy resonances
each decay into a jet-pair

e jet-pair |cos¥*| are more central

* masses of the two jet pairs about equal A = m1—m|

mi-+1mo

Distributions compared to stop m(t) = 400 GeV, coloron m.=1250 GeV
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= 4-jets discriminant o e May €Xpectation
8 0.6— ATLAS Simulation Preliminary .
o - Vs=13TeV . ]

A 0.5 = m(t)=250 GeV 7

. . . £ - sto — :(t)=;500 Ge: .

* Signal region (SR): 2 04 I P meroen -
A<0.05, | cos¥*|<0.5 c 03 TS
L : 3 :

e Discriminant variable: £ 02— \\CO'OVO” s
— 0.1:— .

m, .=(m;+m,)/2 : :

I 1
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= Resonance pair: 4-jet exclusion

ATLAS Preliminary Signal Region
10" = (s=13Tev, 154 7" = m.=400GeV -»Data
= m; = 1250 GeV —Bkg (ABCD

* m,,, in signal region:
events counted for stop, coloron
in mass windows of hypotheses

e Exclusion 95% CL 10

Events / 25 GeV
Q
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Ay multi-jet RPV gluino search

Gluino pair production RPV, A; coupling to jets

Event selection: 13 TeV, 14.8 fb-1
— multiple jets and b-tag

anti-k, of large R=1.0, leading jet of p;>440 GeV
- Fopological variab.le: | M]E _ 24 et

jet mass of 4 leading jets

— discriminant on pseudorapidity: |An,,|
difference of the 2 leading jets

06— ‘i"' rryrTTrTTTTT T T T T T T T
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divided on

ik » multi-jet validation
Gluino Signal (SR), Validation (VR) and Control (CR) regions

b-tag of small R=0.4 jets

Data-driven background

single-jet mass template from CR binned in p;,n

Nier 8N4, [, b-tag/inclusive

Njet I&nlgl > 1.4 |AT]12| < 1.4
—3 3i CR _

> 4 4j VR 4 SR

> 5 5 VR 5 SR

jets of sample =» mass randomly picked from the template, for each jet p,n
M?% background calculated

Topological M3 :

Events / Bin width [Tev)
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Ay » multi-jet exclusion

Observables in SR’s Region M- cut  observed predicted
4ijSRb1 24 365+77+39+7.5
- 2 ,
w/w.o. b-tag, Mj cuts sisp - O8IV g 88.2+10.7 + 8.6+ 11.8
5iSRbl1 > 0.6 TeV 15 90+26+09+1.5

5iSR 35 275+55+£33+35

RPV gluino pair excluded
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Al - Same-Sign di-lepton, 3 leptons

Same-Sign dilepton (e,u) or 3 leptons + jets

— Analysis conducted for RPC and RPV scenarios
— Results of RPV A7 coupling are presented here

Event selection: 13 TeV, 13.2 fb!

Final states are cleanto SM  »

— lepton (e or u), p;> 10 GeV

— SSor3L

— jetof anti-k, R=0.4, p;>50 GeV
— b-jets of p;>20 GeV

P

P



7 A+ SS, 3-Lepton S|gnals

Discriminant: effective mass
Meoff = Zplq)

Background:

— SM processes: ttV, diboson,

S+

— Detector charge mis-ID :
electrons, estimated using Z— ee events

fake, non-prompt leptons :

MISS
E T

.. by MC

estimated with data, Z— €€ in p;, n
Validation:

— Regions close to signal selection

— Regions with data dominated by

tV or diboson compared to MC

Signal region:

Signal region Nﬁfﬁ:ml ﬁ‘lim Niets | PTjess | Merr [GeV]
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7« + SS/3L distributions

Number of events selected
SR1b-GG  SRI1b-DD SR3b-DD
Observed 1 10 2

Total SM 1.24+0.34 84+20 .14 £ 0.35
1z 0.18+0.06 2.0+£0.7 0.21£0.07
Hw 0.25+0.09 1.3+04 0.13x0.05

Diboson 005006 05+x04 < 0.1
Rare 046025 1910 053+0.28
Fake/non-promptle; 0.15+0.15 1.5+£1.3 0.15+0.15
Charge-flip 0.15+0.07 1.21+0.18 0.11+£0.04
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V4 V4

RPV 3217313
exclusion, 95% CL
m(g) ~ 1.3 TeV
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—-Summary

e Predictions of R-Parity Violating SUSY are searched
* Analyses updated with 13 TeV data reveal no evidence
e Higher mass limits excluded for SUSY particles

Model mass limit referrence

LFV pp—7: + X, ¥r—ep/er/ur e eme| 1607.08079

Bilinear RPV CMSSM q, 8 1.45 TeV 1404.2500

v, o ﬁwx& Xb—mev epov. e T e Tev ATLAS-CONF-2016-075

O X swil B sy, erv, X 450 GeV 14055086

888499  108TeV ATLAS-CONF-2016-057

22, 29471, ¥\ - qqq 0 IB5TeVE  ATLAS-CONF-2016-057

88, g—hit, i1 —bs ® 13TV ATLAS-CONF-2016-037

f\ty, 1 —bs W 410GeV| 450-510 GeV NF-2016-022, ATLAS-CONF-2016-084
fif1, [ —=bt i 0.4-1.0 TeV ATLAS-CONF-2015-015
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Backup
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