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EWK Sector of the MSSM

tree-level:
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- The theory naturally yields the correct value of M, if the
individual terms are comparable in magnitude

- If higgsinos are light = charginos and neutralinos
expected to be light
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Parameterization of the EWK sector

- The electroweakino sector is parameterized with only 4
parameters

- M1 (Bino); M2 (Wino); MU (Higgsinos); tanbeta
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- The slepton sector is parameterized with only 5 parameters
- Mass of the LH/RH selectron and smuon
- Mass of the LH/RH stau and the mixing
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Comprehensive Search for EWK SUSY

- If gluinos and squarks are
heavy, EWK SUSY can be the
dominant SUSY production

- High discovery potential!

- Complex search including
variety of final states and

~100 signal regions
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SUSYCrossSections arXiv:1206.2892

SUSY scenario LSP SUSY Process Signature
RPC production N1/Gravitino Sleptons and Leptons (+ MET)
and decay sneutrinos
RPC production N1 CiCi, CiNi, NiN;j Gauge, Higgs bosons +
and RPV decay MET
RPC production N1 Leptons/taus (+ MET)
and displaced Photon+MET

decays

‘disappearing track’
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Simplified Models

- Involve only a few new
particles and interactions.

- Small number of parameters
directly related to collider
physics observables

- particle masses
- production cross-sections
- branching fractions

Results also interpreted in Phenomenological models
(PMSSM, GGM, AMSB)
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Searches for Slepton Pair-production

106 SF channel
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Searches for Chargino Pair-production

- 2 hadronically decaying taus

- Signal and background
discrimination based on E;™Miss,
M., and jet veto
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Searches for Chargino-Neutralino Production

- Search in the trilepton final
states

- Search for decays via gauge and higgs
boson, light sleptons and staus

- Dedicated talk by Matthew Gignac
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Searches for Chargino-Neutralino Production

- Search in the trilepton final
states

- Search for decays via gauge and higgs
boson, light sleptons and staus

- Dedicated talk by Matthew Gignac

- Search in events
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Searches for Neutralino Pair-production

14
- N2N3 production compelling if higgsino like

- Final states with 4 leptons (including , <

hadronically decaying taus) used in the
search

. Y 14 ~0
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EWK SUSY with RPV Decays

- 4L sensitive probe for RPV decays of LSP

- Z-veto and Etmiss from neutrinos
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EWK SUSY with Gravitino LSP (1)

- 4L events with Z boson candidates probing for GGM

scenarios (with Gravitino LSP)
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EWK SUSY with Gravitino LSP (I1)

- Search in events with 2 photons
and large ETmiss
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Summary and Outlook

- EWK SUSY can be the dominant SUSY production at the

LHC

- Comprehensive search for EWK SUSY carried out in Run 1
data collected by ATLAS at 8 TeV under the assumptions of

neutralino1 or gravitino LSP

- No significant excess is seen
- Stringent limits set in simplified and phenomenological models

- New regions of parameter phase space will be explored in
the ~14 TeV data to be collected starting in 2015

Model &[4 T,7 Jets ET™ [ranm) Mass limit Reference
% rLR, AN 2e,u 0 Yes 203 |? 90-325 GeV m(E))=0 GeV 1403.5294
w5 XXX B ) 2e,p 0 Yes 203 | % 140-465 GeV mEP)=0 GeV, m(Z, 7)=0.5(m(E }+m(r2)) 1403.5294
= O XX, X >tv(ri) 27 - Yes 207 |X% 180-330 GeV m(F)=0 GeV, m(#, 7)=0.5(m(¥; }+m(¥})) ATLAS-CONF-2013-028
w3 x*x Ao ILYELEGY), E7ELEG) 3ep 0 Yes 203 |¥.% 700 GeV m(EE)=m(F3), m(E})=0, m(Z, 7)=0.5(m(¥; )+m(¥})) 1402.7029
X —'WX be 2-3e,p 0 Yes 20.3 Xg,iﬁ 420 GeV m(ff)=m(ig), m(/?(ll)=0, sleptons decoupled 1403.5294, 1402.7029
xsz—»Wthxl 1ep 2b Yes 203 X,L,S’E 285 GeV m(F;)=m(¥3), m(¥})=0, sleptons decoupled | ATLAS-CONF-2013-093
% Direct ¥{ X7 prod., long-lived X7 Dlsapp trk 1jet Yes 20.3 X 270 GeV m(FF)-m(7})=160 MeV, 7(¥;)=0.2 ns ATLAS-CONF-2013-069
o Stable, stopped 2 R hadron 1-5jets Yes 229 |2 832 GeV m(E})=100 GeV, 10 us<7(2)<1000 s ATLAS-CONF-2013-057
é'ﬁ GMSB, stable X 1—>‘r(e ;1)+‘r(e w - 2I-l - - 15.9 10<tanB<50 ATLAS-CONF-2013-058
S 8 GMSB, ¥1—yG, long-lived ¥ 2y - Yes 4.7 0.4<r(¥)<2 ns 1304.6310
=l g, x?—.qqp (RPV) 1u, dlSpl- vix - 203 |4 1.0 TeV 1.5 <cr<156 mm, BR(u)=1, m(¥})=108 GeV | ATLAS-CONF-2013-092
LFV pp—¥: + X, 9:—e + 1 2eu 4.6 2,,,=0.10, 2,3,=0.05 1212.1272
LFV pp—¥: + X, ¥ —e(u) + 7 Tepu+t - - 4.6 A5,,=0.10, 41(2)33=0.05 1212.1272
> Bilinear RPV CMSSM leu 7 jets Yes 47 m(g)=m(g), crsp<1 mm ATLAS-CONF-2012-140
& XTXT, X4 T oW —eev,, euv, 4eu - Yes 20.7 X 760 GeV m(¥))>300 GeV, A12>0 ATLAS-CONF-2013-036
X0, X W X —Ttv,, et9,  Bepu+T - Yes  20.7 X% 350 GeV m(¥)>80 GeV, 4,33>0 ATLAS-CONF-2013-036
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The ATLAS Detector

JINST 3 (2008) S08003

Inner Detector:

® 2T solenoid

® Silicon pixel & strip detectors
. @ Transition radiation tracker
® Interaction vertex

® |n|l<25

e Several hundred tracks

per collision

4=————

Muon Spectrometer: Calorimeters:

e 0.5-1T torroidal magnetic field ® Liquid argon electromagnetic
® Resistive Plate Chambers & calorimeter

Thin Gap Chambers for trigger ® Tile hadronic calorimeter

e Monitored Drift Tubes & ® [n| <49

Cathode Strip Chambers measure sagitta ® 9.7 interaction lengths at n=0
® Ap/p 3% @ 100 GeV rising to 10% at 1TeV

e |n| <27
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Gravitino as LSP

- GMSB breaks SUSY via intermediate-scale messenger
interactions
- Naturally protects SM flavor symmetry
- Gravitino is always the LSP

- very light and non-interacting—>harder spectrum (w.r.t. N1 LSP case)

- NLSP can be N1, taus, sleptons
+ decays always to Gravitino + SM
* Its nature determines the signatures
« Can be long-lived (focus on prompt in this talk)

- General Gauge Mediation (GGM) :

- No specific SUSY mass hierarchy for (un)colored states
- neutralino’s nature depends on: M1, M2, u, tan(j3)
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