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SUSY predicts a partner with ∆S = 1/2 for all SM particles
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Natural SUSY

It requires sparticles with dominant
contributions to Mh radiative
corrections to be relatively light
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Q̃1,2, ũ1,2, d̃1,2

In this context one expects
not too heavy gluinos
stop/sbottom as lightest squark

10
-3

10
-2

10
-1

1

10

200 400 600 800 1000 1200 1400 1600

ν̃eν̃e
* l̃el̃e

*

t̃1t̃1
*

q̃q̃
q̃q̃*

g̃g̃

q̃g̃

χ̃2
og̃χ̃2

oχ̃1
+

maverage [GeV]

σtot[pb]: pp → SUSY

√S = 8 TeV

Present talk reports on recent ATLAS analyses (or updates)

Dataset:
∫
Ldt = (20.3± 0.6)fb−1 of p+p collisions at

√
s = 8 TeV in 2012

All limits at the 95% C.L.
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Gluino Mediated Production

Start with the highest cross section process

Hypothesis: gluino lighter than 1st/2nd generation squarks

Large b-jet multiplicity and large /ET ⇒ low SM background
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Direct Production

Also look for direct production in case gluinos are out of reach

Lower cross sections, still higher than those of EWK gauginos

Lower b-jet multiplicity
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Analysis

”Search for supersymmetry at
√
s =8 TeV in final states with jets and two same-sign

leptons or three leptons with the ATLAS detector”

Ref: arXiv:1404.2500 [hep-ex], subm. to JHEP

See ATLAS talk by T. Gillam

Inclusive Search Topology

ℓ±ℓ± + [1− 3]b − jets + /ET , (ℓ± = e±/µ±)

ℓ±ℓ± + [0]b − jets + /ET

3ℓ± + [1− 3]b − jets + /ET
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MT =
√

2pT (ℓ±) /ET [1− cos∆φ(ℓ±, /ET )]

Distr. in e±µ± + [0]b − jet + /ET

inclusive topology
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Background

MC estimate of physics background:

ttW, ttZ, WW, WZ

Data-driven estimate of instrumental background:
hadron faking isolated ℓ±

non-isolated ℓ± from heavy flavor hadron decay faking isolated ℓ±

e± from γ−conversion
e± with mis-measured charge

Limits Derivation

Signal exclusion fit simultaneously all SRs
(maximizes sensitivity to SUSY scenario)

No excess observed in data wrt SM expectations in any analyses

Limits are calculated using the CLS prescription
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Gluino Mediated Production

Mg̃ << Mt̃1
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Minimal Supergravity
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Ref: arXiv:1308.2631 [hep-ex], JHEP 10 (2013) 189

Inclusive Search Topology

2b − jets + 0ℓ± + /ET
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Analysis

”Search for direct production of the top squark in the all-hadronic tt̄ + /ET final state
in 21 fb−1 of pp collisions at

√
s = 8 TeV with the ATLAS detector”

Ref: ATLAS-CONF-2013-024

Inclusive Search Topology

tt̄ → jets + 0ℓ± + /ET

Event Selection

Trigger: /ET > 80 GeV

Offline:
Main Variables: MT and /ET

Tau Veto
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”Search for strong production of supersymmetric particles in final states with missing
transverse momentum and at least three b-jets using 20.1 fb−1 of pp collisions at√
s = 8 TeV with the ATLAS Detector”

Ref: ATLAS-CONF-2013-068

Inclusive Search Topology

2c − jets + /ET

Event Selection

Trigger: /ET > 80 GeV

Offline:
Very Low ∆M: tag an ISR-jet → mono-jet selection
Low ∆M: tag a c-jet
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Analysis

”Search for strong production of supersymmetric particles in final states with missing
transverse momentum and at least three b-jets using 20.1 fb−1 of pp collisions at√
s = 8 TeV with the ATLAS Detector”

Ref: ATLAS-CONF-2013-061

Inclusive Search Topology

[0− 1]ℓ± + jets + 3b − jets + /ET

Event Selection

Main Variables: Meff and /ET /
√
HT
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Analysis

”Search for direct top squark pair production in events with a Z boson, b-jets and
missing transverse momentum in

√
s = 8 TeV pp collisions with the ATLAS detector”

Ref: arXiv:1403.5222 [hep-ex], subm. to EJPC

Motivation: In case direct t̃1
¯̃t1 searches have limited sensitivities due to

compressed scenarios, consider production of t̃2
¯̃t2

Inclusive Search Topology

Z(→ ℓ±ℓ∓) + 2b − jets + /ET
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