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Introduction

Supersymmetry

Extends the Standard Model

Each SM particle has
at least one superpartner

Superpartners have the same
properties as their SM
counterparts except for the spin
that differs by 1/2

SUSY is broken since
superpartners have higher masses

New quantum number: R-parity

If R-parity conserved, LSP is stable

Provides solution
for hierarchy problem

If R-parity is conserved,
provides a dark matter candidate
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Introduction

Introduction

Results from SUSY searches Searches for direct t̃ pair production in 1-lepton channel with CMS

Natural SUSY and direct t̃ pair production at the LHC
Experimental signature & motivation

Increasing luminosity ) from broad and
inclusive searches to dedicated ones
targeting specific processes/scenarios,
development fueled by “natural” SUSY:

t̃/b̃ lightest squarks
(g̃ and 1st/2nd gen. q̃ heavier)

�̃0
and �̃±

directly accessible

8 Lepton-Photon, 24–29 June, 2013  Andreas Hoecker — Searches for Supersymmetry at Colliders  

Where do we start? 

Huge parameter space, but guiding principles 

SUSY searches strategy driven by cross section and luminosity 

Early analyses dominated by 
broad and inclusive searches for 
gluino and squark production,  
but right from the start also addressed 
experimentally challenging searches such 
as for long-lived particles and RPV 

Increasing luminosity gave 
access to rarer production 
channels. Additional motivation 
from Natural SUSY paradigm 

It was quickly realised that 
dedicated searches had to be 
developed to adequately cover 
the rich decay spectrum  
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ĩeĩe
* l̃el̃e

*

t̃1t̃1
*

q̃q̃
q̃q̃*

g̃g̃

q̃g̃

r̃2
og̃r̃2

or̃1
+

maverage [GeV]

mtot[pb]: pp A SUSY

3S = 8 TeV

Strong 

production 

(1+2 gen. squarks, 
and gluinos) 

Strong 

production 

(3rd gen. squarks) 
EW 

production 

q

q

g
g

g

q

q

q

g

g

q

q

q

g

g

q

q

g
q

q�

q

q

g

q

q�

q

q

g

q

q

q

q

g

q

q

Figure 9.3: Feynman diagrams for gluino and squark producti on at hadron colliders from strong quark-
antiquark annihilation and quark-quark scattering.

belong to the C+
1 C�

1 and C1N2 channels, because they have signi�cant couplings to �,Z and W bosons,
respectively, and because of kinematics. At the LHC, the sit uation is typically reversed, with production
of gluinos and squarks by gluon-gluon and gluon-quark fusio n usually dominating, unless the gluino and
squarks are heavier than 1 TeVor so. At both colliders, one ca n also have associated production of a
chargino or neutralino together with a squark or gluino, but most models predict that the cross-sections
(of mixed electroweak and QCD strength) are much lower than f or the ones in (9.1)-(9.6). Slepton pair
production as in (9.2) may be rather small at the Tevatron, bu t might be observable there or at the
LHC [210]. Cross-sections for sparticle production at hadr on colliders can be found in refs. [211], and
have been incorporated in computer programs including [186],[212]-[217].

The decays of the produced sparticles result in �nal states w ith two neutralino LSPs, which escape
the detector. The LSPs carry away at least 2 m

N1
of missing energy, but at hadron colliders only

the component of the missing energy that is manifest in momenta transverse to the colliding beams
(denoted /ET ) is observable. So, in general the observable signals for su persymmetry at hadron colliders
are n leptons + m jets + /ET , where either n or m might be 0. There are important Standard Model
backgrounds to many of these signals, especially from proce sses involving production of W and Z
bosons that decay to neutrinos, which provide the /ET . Therefore it is important to identify speci�c
signals for which the backgrounds can be reduced. Of course, this depends on which sparticles are
being produced and how they decay.

The classic /ET signal for supersymmetry at hadron colliders is events with jets and /ET but no
energetic isolated leptons. The latter requirement reduce s backgrounds from Standard Model processes
with leptonic W decays, and is obviously most e�ective if the relevant spart icle decays have sizable
branching fractions into channels with no leptons in the �na l state. One must choose the /ET cut high
enough to reduce backgrounds from detector mismeasurements o� et energies. The jets+/ET signature
is one of the main signals currently being searched for at the Tevatron, and is also a favorite possibility
for the �rst evidence for supersymmetry to be found at the LHC . It can get contributions from every
type of sparticle pair production, except sleptons.

The trilepton signal [218] is another possible discovery mo de, featuring three leptons plus /ET , and
possibly hadronic jets. At the Tevatron, this would most lik ely come about from electroweak C1N2

production followed by the decays indicated in eq. (8.4), in which case high-pT hadronic activity should
be absent in the event. A typical Feynman diagram for such an e vent is shown in �g. 9.4. It could
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PROSPINO

SUSY has a very diverse
phenomenology

ATLAS search strategy is to cover
a broad range of SUSY models to
enhance discovery potential

Increasing luminosity gives
sensitivity to low cross section
processes

This talk will show a selection
of few recent Run 1 results
and new Run 2 results

For other Run 2 results see
Da Xu’s talk
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Introduction

SUSY Search Strategy

Signal region (SR) targets a specific
SUSY production/decay mode

Background estimation

Irreducible background estimated using
data in control region (CR) and
extrapolated from CR to SR with
Monte Carlo
Reducible background (fake/non isolated
leptons, charge flip) estimated using data
Minor backgrounds estimated with pure
Monte Carlo

The predictions are validated in validation
regions (VR)

Search Strategy

• Signal Regions (SR) ! using the kinematic features of the signal model

• Estimate SM backgrounds in the SR:
- Data-driven

! Important fake backgrounds are
estimated using data.

- Semi data-driven:

! Normalized Monte Carlo prediction
using a designed Control Region (CR)

- Monte Carlo Simulation

! only for minor backgrounds observable 1
ob

se
rv

ab
le

2

CR

SR

VR

VR

• The predictions are validated using validation regions (VR)

• Finally, look at the observed data in the SRs.

• Combined fit using the profile likelihood ratio of SR/CR with systematic
uncertainties as nuisance parameters

� Compatibility with SM ! Exclusion limits on signal models using CLs at
95% CL.

� Excess ! Discovery significance

4/16
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SUSY Strong Production

Strong Production

May be the dominant SUSY production process at the LHC due to high
cross sections if squarks/gluinos are not too heavy

Large yield even in small datasets

Strong SUSY particle production: gluino, gluino-squark and squark pairs

Typical signature: high-momentum jets, 0-1-2 leptons, large Emiss
T from LSP

New Run 2 SUSY strong production searches in ATLAS

0 leptons + 2-6 jets + Emiss
T ATLAS-CONF-2015-062

0 leptons + 7-10 jets + Emiss
T ATLAS-CONF-2015-077

0 leptons + b-jets + boosted t ATLAS-CONF-2015-067
1 lepton + jets + Emiss

T ATLAS-CONF-2015-076
2 leptons + Z boson + Emiss

T ATLAS-CONF-2015-082
2 SS or 3 leptons + jets + Emiss

T ATLAS-CONF-2015-078

}
see Da Xu’s talk
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SUSY Strong Production ATLAS-CONF-2015-062

Inclusive Strong Production
New Run 2 results - simplified model interpretation
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2-6 jets

Emiss
T

New limits exceed Run 1 results

Gluino mass up to 1520 GeV
and squark mass up to 980 GeV
excluded for massless neutralino
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SUSY Strong Production ATLAS-CONF-2015-077

Inclusive Strong Production
New Run 2 results - simplified model interpretation
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SUSY Strong Production ATLAS-CONF-2015-067

Inclusive Strong Production
New Run 2 results - Gbb and Gtt models interpretation

0, 1 lepton (e, µ)

Emiss
T

≥ 3 b-jets

Boosted top for the selection targeting
Gtt models with light neutralino

New limits exceed Run 1 results
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SUSY 3rd Generation Production

3rd generation squark direct production

Natural (i.e. not fine-tuned) SUSY requires light stop and sbottom, gluino
relatively light. 1st and 2nd generation squarks are allowed to be very heavy.

3rd generation squark production: stop, sbottom

Typical signature: jets (usually including heavy-flavor, b- or c-jets),
0-1-2 leptons, large Emiss

T from LSP

Effort concentrated on simplified models with 100% branching ratios
to chosen final state

New Run 2 SUSY 3rd generation squark direct production searches in ATLAS

0 leptons + 2 b-jets + Emiss
T ATLAS-CONF-2015-066

2 SS or 3 leptons + jets + Emiss
T ATLAS-CONF-2015-078 } see Da Xu’s talk

Run 1 SUSY 3rd generation squark direct production searches in ATLAS

3rd generation squark summary paper Eur. Phys. J. C (2015) 75:510
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SUSY 3rd Generation Production ATLAS-CONF-2015-066

3rd generation squark direct production
New Run 2 results - simplified model interpretation
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SUSY 3rd Generation Production Eur. Phys. J. C (2015) 75:510

3rd generation squark direct production
Run 1 results - simplified model interpretation
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The analyses that have already been published are only briefly reviewed, while those presented for the83

first time in this paper are discussed in detail. Appendix C provides further details of a combination of84

analyses which is performed for the first time in this paper. Finally, Appendix D provides details about85

the generation and simulation of the signal Monte Carlo samples used to derive the limits presented.86

2. Third-generation squark phenomenology87

The cross section for direct stop pair production in proton–proton collisions at
p

s = 8 TeV as a function88

of the stop mass as calculated with PROSPINO [43, 44] is shown in Figure 1a. It is calculated to next-to-89

leading order accuracy in the strong coupling constant, adding the resummation of soft gluon emission at90

next-to-leading-logarithmic accuracy (NLO+NLL) [45–47]. In this paper, the nominal cross section and91

its uncertainty are taken from an envelope of cross-section predictions using di↵erent parton distribution92

function (PDF) sets and factorisation and renormalisation scales described in Ref. [44]. The di↵erence in93

cross section between the sbottom and stop pair production is known to be small [46], hence the values94

of Figure 1a are used for both.95
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Figure 1: (a) Direct stop pair production cross section at
p

s = 8 TeV as a function of the stop mass. The band
around the cross section curve illustrates the uncertainty (which is everywhere about 15–20%) on the cross section
due to scale and PDF variations. (b) Illustration of stop decay modes in the plane spanned by the masses of the
stop (t̃1) and the lightest neutralino (�̃0

1), where the latter is assumed to be the lightest supersymmetric particle and
the only one present among the decay products. The dashed blue lines indicate thresholds separating regions where
di↵erent processes dominate.

Searches for direct production of stops and sbottoms by the ATLAS collaboration have covered several96

possible final-state topologies. The experimental signatures used to identify these processes depend on97

the masses of the stop or sbottom, on the masses of the other supersymmetric particles they can decay98

into, and on other parameters of the model, such as the stop and sbottom left-right mixing and the mixing99

between the gaugino and higgsino states in the chargino–neutralino sector.100

Assuming that the lightest supersymmetric particle is a stable neutralino (�̃0
1), and that no other super-101

symmetric particle plays a significant role in the sbottom decay, the decay chain of the sbottom is simply102

b̃1 ! b�̃0
1 (Figure 2a).103
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SUSY Electroweak Production

Electroweak production

May be the dominant SUSY production process at the LHC
if squarks/gluinos are heavy and neutralinos/charginos are light

Electroweak SUSY particle production: neutralinos, charginos, sleptons

Typical signature: one or more leptons in the final state arising from the
decay of sleptons or neutralinos/charginos decaying through intermediate
sleptons, sneutrinos or gauge/Higgs bosons. Large Emiss

T from LSP,
often low hadronic activity.

Run 1 SUSY electroweak production searches in ATLAS

Electroweak production summary paper arXiv:1509.07152
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SUSY Electroweak Production arXiv:1509.07152

Electroweak production
Run 1 results - simplified model interpretation
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SUSY Electroweak Production arXiv:1509.07152

Electroweak production
Run 1 results - simplified model interpretation
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pMSSM Interpretation JHEP 10 (2015) 134

pMSSM Interpretation

Phenomenological MSSM (pMSSM)

no additional source of CP violation
quark and lepton flavour conservation in the
SUSY sector
no additional source of flavour changing
neutral currents
degenerate 1st and 2nd generation sfermions

Interpretation of all ATLAS SUSY searches

22 Run 1 SUSY searches reinterpreted
in pMSSM - 200 SR

500 milion pMSSM models randomly sampled

300 thousand models survive theory and
non-LHC constraints (precision EW
measurements, LEP, Tevatron Higgs, DM)

Most comprehensive SUSY results from ATLAS

PMSSM SUMMARY PAPER 
(COMING SOON)

  
Interpreted in the general [19-parameter] pMSSM

• “phenomenological” MSSM
• R-parity conserving
• Neutralino LSP

Random sampling of the parameters (with sparticle masses up to 4 TeV)
500 million models sampled

Apply prior experimental constraints:
EW precision measurements
Mass bounds e.g. from LEP, Tevatron
ΩLSP < ΩPlanck

Consider carefully the remainder
310,327 : models before Run-1
30 billion : signal events generated
44,559 : models required detector simulation
600 million : signal events thru GEANT

Present exclusion (fraction of models) in 2D or 1D projections.
Interpret with care, some dependence on constraints and scan range 
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Evaluate limits from 22 separate 
run1 search papers

Only a preview/overview given here, more detailed  
results in the parallel session talk of C. Wanatotaroj
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Following the approach of “SUSY without prejudice”, arXiv:0812.0980 
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pMSSM Interpretation JHEP 10 (2015) 134

pMSSM Interpretation

Strong production
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Diagonal excluded
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reduce exclusion
for heavy gluino
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Higgs mass constraint
excludes light t̃ models

Good agreement
with simplified models
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pMSSM Interpretation JHEP 10 (2015) 134

pMSSM Interpretation

Highest sensitivity to strong processes
Some differences observed between simplified models and pMSSM
interpreation
Good complementarity between different searches and with direct detection
experiments
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Summary

SUSY Searches Summary
Not including yet Run 2 results

Model e, µ, τ, γ Jets Emiss

T

∫
L dt[fb−1] Mass limit Reference
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S
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.
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R
P

V

Other

MSUGRA/CMSSM 0-3 e, µ /1-2 τ 2-10 jets/3 b Yes 20.3 m(q̃)=m(g̃) 1507.055251.8 TeVq̃, g̃

q̃q̃, q̃→qχ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV, m(1st gen. q̃)=m(2nd gen. q̃) 1405.7875850 GeVq̃

q̃q̃, q̃→qχ̃
0
1 (compressed) mono-jet 1-3 jets Yes 20.3 m(q̃)-m(χ̃

0
1 )<10 GeV 1507.05525100-440 GeVq̃

q̃q̃, q̃→q(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ (off-Z) 2 jets Yes 20.3 m(χ̃
0
1)=0 GeV 1503.03290780 GeVq̃

g̃g̃, g̃→qq̄χ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV 1405.78751.33 TeVg̃

g̃g̃, g̃→qqχ̃
±
1→qqW±χ̃01 0-1 e, µ 2-6 jets Yes 20 m(χ̃

0
1)<300 GeV, m(χ̃

±
)=0.5(m(χ̃

0
1)+m(g̃)) 1507.055251.26 TeVg̃

g̃g̃, g̃→qq(ℓℓ/ℓν/νν)χ̃
0
1

2 e, µ 0-3 jets - 20 m(χ̃
0
1)=0 GeV 1501.035551.32 TeVg̃

GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 20.3 tanβ >20 1407.06031.6 TeVg̃

GGM (bino NLSP) 2 γ - Yes 20.3 cτ(NLSP)<0.1 mm 1507.054931.29 TeVg̃

GGM (higgsino-bino NLSP) γ 1 b Yes 20.3 m(χ̃
0
1)<900 GeV, cτ(NLSP)<0.1 mm, µ<0 1507.054931.3 TeVg̃

GGM (higgsino-bino NLSP) γ 2 jets Yes 20.3 m(χ̃
0
1)<850 GeV, cτ(NLSP)<0.1 mm, µ>0 1507.054931.25 TeVg̃

GGM (higgsino NLSP) 2 e, µ (Z) 2 jets Yes 20.3 m(NLSP)>430 GeV 1503.03290850 GeVg̃

Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518865 GeVF1/2 scale

g̃g̃, g̃→bb̄χ̃
0
1 0 3 b Yes 20.1 m(χ̃

0
1)<400 GeV 1407.06001.25 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1 0 7-10 jets Yes 20.3 m(χ̃

0
1) <350 GeV 1308.18411.1 TeVg̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Yes 20.1 m(χ̃
0
1)<400 GeV 1407.06001.34 TeVg̃

g̃g̃, g̃→bt̄χ̃
+
1 0-1 e, µ 3 b Yes 20.1 m(χ̃

0
1)<300 GeV 1407.06001.3 TeVg̃

b̃1b̃1, b̃1→bχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)<90 GeV 1308.2631100-620 GeVb̃1

b̃1b̃1, b̃1→tχ̃
±
1 2 e, µ (SS) 0-3 b Yes 20.3 m(χ̃

±
1 )=2 m(χ̃

0
1) 1404.2500275-440 GeVb̃1

t̃1 t̃1, t̃1→bχ̃
±
1 1-2 e, µ 1-2 b Yes 4.7/20.3 m(χ̃

±
1 ) = 2m(χ̃

0
1), m(χ̃

0
1)=55 GeV 1209.2102, 1407.0583110-167 GeVt̃1 230-460 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1 or tχ̃

0
1

0-2 e, µ 0-2 jets/1-2 b Yes 20.3 m(χ̃
0
1)=1 GeV 1506.0861690-191 GeVt̃1 210-700 GeVt̃1

t̃1 t̃1, t̃1→cχ̃
0
1 0 mono-jet/c-tag Yes 20.3 m(t̃1)-m(χ̃

0
1 )<85 GeV 1407.060890-240 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)>150 GeV 1403.5222150-580 GeVt̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 20.3 m(χ̃
0
1)<200 GeV 1403.5222290-600 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃01 2 e, µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV 1403.529490-325 GeVℓ̃

χ̃+
1
χ̃−
1 , χ̃

+
1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 20.3 m(χ̃

0
1)=0 GeV, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1403.5294140-465 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+
1→τ̃ν(τν̃) 2 τ - Yes 20.3 m(χ̃

0
1)=0 GeV, m(τ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1407.0350100-350 GeVχ̃±

1

χ̃±
1
χ̃0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 20.3 m(χ̃

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1402.7029700 GeVχ̃±

1
, χ̃

0

2

χ̃±
1
χ̃0
2→Wχ̃

0
1Zχ̃

0
1

2-3 e, µ 0-2 jets Yes 20.3 m(χ̃
±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1403.5294, 1402.7029420 GeVχ̃±

1
, χ̃

0

2

χ̃±
1
χ̃0
2→Wχ̃

0
1h χ̃

0
1, h→bb̄/WW/ττ/γγ e, µ, γ 0-2 b Yes 20.3 m(χ̃

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, sleptons decoupled 1501.07110250 GeVχ̃±

1
, χ̃

0

2

χ̃0
2
χ̃0
3, χ̃

0
2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃

0
2)=m(χ̃

0
3), m(χ̃

0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃

0
2)+m(χ̃

0
1)) 1405.5086620 GeVχ̃0

2,3

GGM (wino NLSP) weak prod. 1 e, µ + γ - Yes 20.3 cτ<1 mm 1507.05493124-361 GeVW̃

Direct χ̃
+
1
χ̃−
1 prod., long-lived χ̃

±
1 Disapp. trk 1 jet Yes 20.3 m(χ̃

±
1 )-m(χ̃

0
1)∼160 MeV, τ(χ̃

±
1 )=0.2 ns 1310.3675270 GeVχ̃±

1

Direct χ̃
+
1
χ̃−
1 prod., long-lived χ̃

±
1 dE/dx trk - Yes 18.4 m(χ̃

±
1 )-m(χ̃

0
1)∼160 MeV, τ(χ̃

±
1 )<15 ns 1506.05332482 GeVχ̃±

1

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃
0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584832 GeVg̃

Stable g̃ R-hadron trk - - 19.1 1411.67951.27 TeVg̃

GMSB, stable τ̃, χ̃
0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 19.1 10<tanβ<50 1411.6795537 GeVχ̃0

1

GMSB, χ̃
0
1→γG̃, long-lived χ̃

0
1

2 γ - Yes 20.3 2<τ(χ̃
0
1)<3 ns, SPS8 model 1409.5542435 GeVχ̃0

1

g̃g̃, χ̃
0
1→eeν/eµν/µµν displ. ee/eµ/µµ - - 20.3 7 <cτ(χ̃

0
1)< 740 mm, m(g̃)=1.3 TeV 1504.051621.0 TeVχ̃0

1

GGM g̃g̃, χ̃
0
1→ZG̃ displ. vtx + jets - - 20.3 6 <cτ(χ̃

0
1)< 480 mm, m(g̃)=1.1 TeV 1504.051621.0 TeVχ̃0

1

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 20.3 λ′
311

=0.11, λ132/133/233=0.07 1503.044301.7 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.25001.35 TeVq̃, g̃

χ̃+
1
χ̃−
1 , χ̃

+
1→Wχ̃

0
1, χ̃

0
1→eeν̃µ, eµν̃e 4 e, µ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ121,0 1405.5086750 GeVχ̃±

1

χ̃+
1
χ̃−
1 , χ̃

+
1→Wχ̃

0
1, χ̃

0
1→ττν̃e, eτν̃τ 3 e, µ + τ - Yes 20.3 m(χ̃

0
1)>0.2×m(χ̃

±
1 ), λ133,0 1405.5086450 GeVχ̃±

1

g̃g̃, g̃→qqq 0 6-7 jets - 20.3 BR(t)=BR(b)=BR(c)=0% 1502.05686917 GeVg̃

g̃g̃, g̃→qχ̃
0
1, χ̃

0
1 → qqq 0 6-7 jets - 20.3 m(χ̃

0
1)=600 GeV 1502.05686870 GeVg̃

g̃g̃, g̃→t̃1t, t̃1→bs 2 e, µ (SS) 0-3 b Yes 20.3 1404.250850 GeVg̃

t̃1 t̃1, t̃1→bs 0 2 jets + 2 b - 20.3 ATLAS-CONF-2015-026100-308 GeVt̃1

t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 20.3 BR(t̃1→be/µ)>20% ATLAS-CONF-2015-0150.4-1.0 TeVt̃1

Scalar charm, c̃→cχ̃
0
1 0 2 c Yes 20.3 m(χ̃

0
1)<200 GeV 1501.01325490 GeVc̃

Mass scale [TeV]10−1 1

√
s = 7 TeV

√
s = 8 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: July 2015

ATLAS Preliminary√
s = 7, 8 TeV

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1σ theoretical signal cross section uncertainty.

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Conclusions & summary

Conclusions & summary

ATLAS SUSY searches cover broad range of signatures.
Effort to cover maximum area of the SUSY parameter space.

The 8 TeV LHC data have been investigated extensively.

First results have been obtained using the entire dataset collected
in 2015 at 13 TeV.

No sign of SUSY in the LHC data yet. Therefore, exclusion limits are set.

High energy running and higher luminosity will significantly increase
the sensitivity to many SUSY scenarios in Run 2.
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