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Introduction

¤ Supersymmetry (SUSY)

ïboson ė fermion symmetry

ïgood candidate for Dark Matter

ïcan solve òhierarchy problemó

ÅNaturalness predicts light 

higgsinos and stops

¤ SUSY searches in ATLAS

ïLarge Hadron Collider (LHC) 

ί ψ4Å6ȟςπȢσÆÂ(data in 2012)

ï If gluinos & squarks are massive

Ą Direct production of EW SUSY 

may be dominant process!

ïDetectable up to SUSY mass of 

□ἡἣἡἧḐ╞ ἑἭἤin ATLAS
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Charginos

Neutralinos

Ⱶ░ȟⱵ▒Sleptons

Љȟⱨ
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Analysis strategy

¤Assuming Ὑ-parity conserving SUSY

ï lightest SUSY particle (LSP) is neutral and stable : usually neutralino …
Ą larger missing energy than Standard Model

¤Charginos, neutralinos and sleptons decay chain:

ï… ᴼὡ … ᴼЉ’ …

ï… ᴼЉ ǿ’O Љ’ …

ï… ᴼὤȾὬ … ᴼЉЉᶸ … ὢ

ï… ᴼЉ ЉᶸᴼЉЉᶸ …

ïЉ ᴼЉ …

ï… ᴼὬ … ᴼὦὦ …

¤We have 1L(+bb) , 2L/2Ⱳ, 3L(▄ȟⱧȟⱲ), 4L* signature based 

analyses

30/04/2014DIS2014@Warsaw 3

There can be many leptons

& less QCD contribution 

Ą should be clean signature!

* Covered in Sofiaõs talk
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ü2 LEPTONS + MET SEARCH

References : arXiv:1403.5294 (2 leptons (Ὡȟ‘) + MET)

ATLAS-CONF-2013-028 (2 taus + MET)

30/04/2014DIS2014@Warsaw 4

New!
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¤Can consider many modes for 2-lepton search

¤Separated signal regions for no taus
ïChoose SR with the best exclusion

¤ 2 taus (no ▄ȟⱧ) + MET search
ïgood sensitivity for scenarios including staus

Direct ЉЉDirect ⱵⱵ Direct ⱵⱵ

2 leptons ( ▄ȟⱧȟⱲ) + MET 
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arXiv:1403.5294

ATLAS-CONF-2013-028

Require ὤmass

Require ὡ mass
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2 leptons ( ▄ȟⱧ) + MET 

¤ Divided by flavours

¤ Opposite-sign lepton pair

¤ kinds of Ὁ ȟ
, ά , άЉЉcut 
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arXiv:1403.5294

New!

No significant excess was observed

Ὁ ȟ Ὁ

Ὁ ÓÉÎῳ‰Љȟ

ÉÆῳ‰Љȟ “Ⱦς

ÉÆῳ‰Љȟ “Ⱦς
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2 leptons ( ▄ȟⱧ) + MET 

¤SR with the best expected exclusion limitis chosen 
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New!
arXiv:1403.5294

ЉȾⱨ-mediated

Ą SR divided by 

ά is used

╦╦-mediated

Ą SR divided by ά

& Ὁ ȟ is used

Ὁ

Ὁ ÓÉÎῳ‰Љȟ

ÉÆῳ‰Љȟ “Ⱦς

ÉÆῳ‰Љȟ “Ⱦς
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2 leptons ( ▄ȟⱧ) + MET 

¤ ╩-selection (ά within ὤmass window)

¤ ╦-selection (ά within ὡ mass window)

Ą can separate QCD ὤ+jets background
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Ὁ ȟ Ὁ

Ὁ ÓÉÎɝ‰Љȟ

ÉÆɝ‰Љȟ “Ⱦς

ÉÆɝ‰Љȟ “Ⱦς

arXiv:1403.5294

New!

No significant excess was observed
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2 leptons ( ▄ȟⱧ) + MET 

¤Direct sleptons pair production

ïOpposite-sign SR divided by ά is used

ïSR with the best expected exclusion limit

is chosen
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New!
arXiv:1403.5294

No significant excess was observed
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ÅLow cross-section 

and low sensitivity 

for this scenario

ÅBest point : 

mass of stau & …
Ąρτπȟρπ'Å6

ÅExcluded cross-

section ḐπȢρχÐÂ

2 leptons (Ⱳ) + MET

¤Considered scenarios : 

¤ 1 tau pair : 

opposite-sign

¤ Events containing 

ὩȾ‘vetoed

¤ For ǿ… ǿ…

production,

there are 3† but 

assume 1†is missing

30/04/2014DIS2014@Warsaw 10

…… via ǿ†Ⱦǿ’-mediated

…… via ǿ†-mediated

ATLAS-CONF-2013-028

Direct ǿ†ǿ†production


