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RP\f'_ Introductioif

» R-Parity often assumed conserved in SUSY (RPC)

4 Provides stable LSP — Dark matter candidate

No signal of SUSY observed!
—currently strong exclusions are placed on SUSY«

» R-Parity violation (RPV)

<4 Baryon-number (BN) and lepton-number (LN) violating terms

LEP decay allowed! No stavle SUSY particle |
Expected significantly less Missing Transverse Energy (MET) i

<« Less stringent limits on RPV scenarios
<« Individually violated BN/LN avoids rapid proton decays
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RPV - Ihtroduction

* Only showing a few examples in this talk

<« Table shows the searches by search strategy
<« Sorted by targeted RPV couplings

Not an exhaustive list!!

RPV coupling A (LLE) 42’ (LOD) u’ (bRPV) A2’ (UDD)
Run-1 LNV Re-Interpretation [1] [1] [1]
Resonance Searches [4] [4]
Lepton+Jets Searches [2][13] [21[3][5][6][12][13] [71[8]
Multi-Lepton Searches [14]
Multi-Jet Searches [15][16][17]
Long-Lived Searches [9] [9][10][11]

[X] is ATLAS and [X] is CMS

Will not 9o through all them due to lack of time
(few searches included in the back-up slides) coupling targeted
coupling not targeted
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RUN-1 RE-INTERPRETATION
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Run-1 Re-interpretations on LNV RPV

ATLAS

Short name

Ref.

A

LLE
88

AI
Simplified models
LQOD
28

AI

LOD
qq

4q. 4. 2v 8q.2(L/v) 64q.2({]v)

pMSSM
bRPV

4L

SS/3L

1L

OL 2-6 jets
OL 7-10 jets

v
v
v
v

SN

<> A

* Combined analyses — stricter exclusions
<4 Gluino- and squark-production

<« Considering only 7 LSP
4 LNV RPV couplings: A, 1, w’

 Limits set depending on dominant coupling

v Limits obtained by the
analysis

0 other channel suppress
the results from this
analysis

«4BR planes defined to show dependence on dominant couplings
<« Function of heavy and light flavours
« Looks at three different ratios R betwen mLSP and mNLSP

4R =0.1,05,0.9
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Run-1 Re-interpretations on LNV RPV e

EXPERIMENT

A. g *Gluino-production
':]/ Three types of LSP decay: [lv, [tv,TTV
Final states with 4 leptons and 2 neutrinos
3L signatures most senstive for R = 0.1

~U

~—— U U + U ~
pp—>gg—qax,adx, X,—ITv. m(x)/m(g)=0.1 Excluded mass dependent on Bf

E I | | - | | | T L B | ] and kinematics of LSP/NLSP
= i ATLAS Preliminary 7
o 102 = —_ .3 pp — 89 — qaiaqi. 7. —TTv Vs=8TeV, 20.3 fb"
= = LLE Gluino 3 o 0.,
Q C 4 1 All limits at 95% CL m(;(1) /m(g) =0.1
6 [ (s=8Tev,203f" ] — . <
0 - | el Glui 1350 3
w 10E = uino o
e F = 3 @ 1300 ¢
O C a 04 5
- = — v
1250 =
1 » 0.3 S
C - Ll
. 3 1200 @
i BR(1.) = = ] 0.2 2
LT (%) =1.BR(7)=05  —— Observed 95% CL limit 1150 =
107" £ e BR(t,) =1, BR(r,) = 0 . E 3
o _ _ ===== Expected 95% CL limit (+10) 3 0.1 Qo
C mmes BR(t.) =0, BR(7) = 0.5 . - 1100 =
: ----- BR{TR}= n’ BR(TL) =0 wmnm NLO predlc‘lion {i10) : $
o
10—2 | 1 1 1 | 1 1 | 1 1 1 | 1 1 | .. " 1050 O
800 1000 1200 1400 1600 0 02 04 06 08 1
m(g) [GeV] _ATLAS Preliminary BR(tg)
2015| Excluded M,lsin, < 1040 GeV(worst case) 10



http://inspirehep.net/record/1371922
http://inspirehep.net/record/1371922
http://inspirehep.net/record/1371922
http://inspirehep.net/record/1371922
http://inspirehep.net/record/1371922
http://inspirehep.net/record/1371922
http://inspirehep.net/record/1371922

Run-1 Re-interpretations on LNV RPV e

EXPERIMENT

/1/ Squark- and gluino-production SO il
. 5 3
L] K/ «Assume equal BR for : B & hen
) ~0 ~0 : 1080 £
X1 - Liwdy, X1 - vid;dy L o 040 3

‘BR(b) Vs BR(1) = ===—=—=77 04 jooo &

PP W@, F.—Wvag  mE)/m@=05 0 - o0 3
L %40 3

: l’*-«.‘_‘w ATLAS Preliminary | ’ 0 01 02 03 04 05 e

., LQD Squark ATLAS Preliminary % BR()

Observed excluded mass depends on
analyses sensitivity

{s=8TeV, 203 fb"

PP — @ — ALK, %, Jvaq (5=8Tev, 203"
m(ﬁ Im@@ =05

LQD Squark

Cross section [fb]
2

-
o

------

BR(b)

L BR(1)=0,BR(b)=1  —— Observed 95% CL limit 1L both
. BR(x) = 0, BR(b) = 0 ) —
E BRE 0.5, DRy o4 EXPected 95% CL limit (1) -

= BR(1) = 0.5, BR(b) =0 "~ NLO prediction (+10) i

| L L L | L L L | L L L |
600 800 1000 1200 _ oL 2—_6 jets
m(g) [GeV] -
Excluded is m, . < 100 GeV (§=0.5) e e

.| Lower limit for m@luina > dlo-12zz20 qeV |fearches ATLAS Preliminary BR(t) 11
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Multi-jet: 6 jets
<« 3-jet resonances
<40 and 2 b-jets

* Spherical event shape
<«\/eto back-to-back jets

Eed Uée

Light-Flavour jets to m, ., < &50 4eV
teavy-Flavour jet to m, ., 200 - 835 GeV

CMS F’rellmmary 19 5fb at 1'3 = 8TeV

CMS Preliminary 19.5 blat (s = 8TeV
T T | T T T T T | T T T | T T

CMS L 194fb at |s = BTeV

dN/dm [GeV]
2

-

10"

-

e
A= 11osev ijetp >110Gev |

Sphericity 20.4,2 1 b tag in tnplei
® Data E

Fit to the data
T 2 indf=13.7/19
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LEPTON + JET SEARCHES
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/

Lk

« Chargino-mediated stop decay
<4 Off-shell sneutrino to qq pairs

« Signals of
it oretet
qwith >5 jets and >1 b-jet

CMS Prelimi 10.7 fo {8 TeV)
I :, Excluded masses of
S TEpp st t—=by, ¥ — i Bl o, 8= 100% f
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e 15
s F
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ATLAS

EXPERIMENT

¢ |+ Gluino-production stop LSP
4dBNV g§g - tttt - bbbb ss WW

Leptonic final states with b-jets

4/t or 3]
<43 >b-jets

4gluine mass of less

than 850 4eV Direct gluino decay to tbs is considered
excluded «Jets and b-jets and 2 £/
1000§§prm:luc1ion, g— ﬁ,!t:ﬂ\PVH bs EX&IUde m IUiHO < ﬁ&a éev
5 [ ATLAS SN ] J
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C H ] = Theoretical 5, o 3
600 & A\ s 3l Theoretical £ 1a 1
- E i . 10 E 3
- Ll ] - ]
500 [ i 3

11 102%
oo E 10kE i
- G £ :':::E
300:\|\\||\|\\lH|H|\||\\|\||\||\|\':\)r§': L m 1_ L L L L L 1 L L 1 1 1 1 HHH\_
200 300 400 500 600 700 800 900 1000 1100 200 400 600 800 1000 1200

m; [GeV] LHCP2015 Run-1 RPV searches Myuino (G€V) 16



http://arxiv.org/abs/1404.2500
http://arxiv.org/abs/1311.6736

MULTI-LEPTON SEARCHES
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<« Signal regions of N(L) + N(t) >4
* 4 production channels of LSP -__
<«Decay through LNV: 77 = llv

Assuming LESFP20.ZNLSF mass

Limits set on NLSP/LSP  f

—Excluded masses are
4luine < 1350 4eV

chargine < 750 eV
Sleptons < 490 (410) L(R)
Sneutrine < 400 4eV

2015-09-02 LHCP2015 Run-1 RPV searches
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MULTI-JET SEARCHES
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«4Gluino LSP: g — tsb
4 6, 7 or 2 8 jets _I_ e/“ a CMS preliminary, L = 19.3 fiy", j5=8 TeV

Muon Sample, NJ=E

| & 3000 = aco =

. . > [ DY-jets
Exclusion on m wine < 1036 aeV with L — . §
3 Utho B Wb -

BR(g — ths) = 100%

CMS preliminary, L = 19.3 fb", {s=8 TeV; pp — gg, § — tbs, m{g)>>m(g)

[ Single Top

o 10F E
g = 95% Observed Limit .|
o B =m=m=== 95% Median Expected Limit B
I'.’D — l:l Expected= 1o _

X NLO+NLL gg production cross section
© 1 ? | || Cross section theoretical uncertainty 75
10" = =
10% E
— | 1 P 1 P T 1 IR 3, EE B A 1

400 600 800 1000 1200
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LONG-LIVED SEARCHES
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Long-Lived Scenarios
» Several LLP searches targets RPV scenarios

» EX: Displaced vertex signature
«ATLAS: arXiv:1504.05162

4CMS: Phys.Rev.Lett 114.6 (2015) 061801
<« Details in previous talk by Daniela Salvatore (315t Aug)

Limits set as a function of lifetime!
Here shown limits from the ATLAS Displaced Vertex search for A and ¥

g ATLAS
1 5 4 I'E.-aTew2{}:=,|fl-_+‘-,L "
E‘ 1 DW+jets channel i

ARLLL | LERILRLLLL BRI LLLL
- ATLAS ‘m@), mG) (Gev] 4
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2
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2
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Conclusion

A wide variety of search strategies

BPesonances, Multiple eJrs/Ie tons or lona-lived scenarios
ATLAS eatinie's J

EXPERIMENT %—IFW@V’PV’@JMHIOH? P@ﬁﬁlbl@ 'FOV’ KP& 56&(V’&|’166 WI'H'] IOW MDT
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Run-1 Re-interpretations on LFV RPV e

EXPERIMENT
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ﬂy «3rd-gen squarks and higgsino-like LSP
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Resonance Searches
* dd annihilation producmg A

> < «Decay to e*uT, e*t T, ptt

~\ <qSearchfor resonance in dilepton mass
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ATLAS

EXPERIMENT

» Top squark LSP

p t : | «Final states: ee, ey, up and 2 b-jets
~.x | Resonance search
P b | <dLepton-b pair require

" <mass >400 and > 600}
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/
ik Ai jk Lepton+Jet searches
» Target:; —» " +t e,
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» Search Strategy
<« Three or Four leptons
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* Top squark LSP ,

 Search strategy of "r’ﬁerged bs-Jets

<«4Boosted jets, high p; and low mass
<«4Two jets inside a large cone

« Kinematic variables suppress background g«

«jet symmetry, similar angles and p+
 Exclude mass of t100-310 GeV
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» gand 7 LSP
«4B-RPV to numerous jets
» Two strategies
<« Jet-counting >6-, >7-Jets
<« Total-jet-mass of large-R jets
* Exclude up to m;,, < 917 GeV
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 Stop LSP decaying to b-quark lepton pairs

« Require isolate et and p*

«Displaced tracks from LLP
<« Tranverse impact parameter d, 0.02 cm to 2 cm
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 Displaced Vertices from LLP

<4 Squark production . ATLAS
«4Small RPV coupllngs glve LLP LSP  uf i =1
<LRPV: x) = qql | xi = W 3 of Tl

<4 Muilt-track and Dllepton channels
<4No SM background ( < 1 event)
<« Limits on RPV couplings vs ct

<« Search for jets from a Secondary Vertex
<« Tracker volume

<« Jet-Track/vertexing selection

o4 X BT, = v 1o
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