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Search for charginos, neutralinos and sleptons In

1 or 2 leptons final state events with ATLAS

_. Abstract
"‘" Searches for the direct production of charginos and neutralinos in final states with missing transverse momentum, 2 leptons or 1 lepton and
X 2 bottom tagged jets are presented. The analyses are based on 20.3 fb™ of Vs = 8 TeV proton-proton collision data recorded with the ATLAS
detector at the Large Hadron Collider during 2012. No deviation from the Standard Model expectations is observed and limits are set in
simplified supersymmetric models. The results significantly extends previous exclusion limits.

Motivations Signal Model: Simplified Models
Based on “Naturalness™: lightest electro-weakinos expected to » Cross sections are determined by the masses and composition of )21iand )28 which are assumed to be wino-like. LSP assumed to be 5('(1)
have mass of ~ O(100 GeV) > 7113 production: BR(YE — W $9)=BR(¥J — h})=1; BR(h — bb) = SM-like
= Direct electro-weakino and slepton production may dominate

at the LHC energy! LPCC SUSY 6 WG
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= 1 lepton 2 b-jets in final-states

SUSY sparticle mass [GeV]

https://twiki .ch/twiki/bin/view/LHCPhysics/SUSY CrossSections arXiv:1206.2892

Lightest Supersymmetric
Particle (LSP)= missing transverse energy ( E})

Signal selections in X1 X7 and ¢/ = 2 leptons scenarios

SR-mT299  SR-mTo110 SR-WWa SR-WWb | SR-WWc SRA SRB

Sensitivity Slepton production Am ()ﬁt 5('(1)) ~ myy large Am()ﬁi, )2(1)) Sensitivity Low Am = m+ 8- m.o High Am = me

lepton flavour ete™, utu™, etp™ Number of b-jets Exactly two b-tagged jets (MV1 @ 70%

p—l?l > 35 GeV Jet kinematics b-tagged jets are leading jets
pt? > 20 GeV Jet Veto No fourth-leading jet with pp > 25 GeV
myy < 80 GeV < 130 GeV — Lepton Exactly one signal and baseline lepton

PT 00 > 80 GeV < 170 GeV | < 190 GeV EH > 100 GeV

oy, < 1.8 rad mc > 160 GeV

paissel. > 40 GeV > 70 GeV — My 105 < my,< 135 GeV
mry | >90 GeV | > 110 GeV — > 90 GeV | > 100 GeV my 100 < mp< 130 GeV > 130 GeV

Stransverse mass mTy = mingy [max (mT(Pl%la qr), mT(Pl%za P%iss — QT))] 2 2
Contransverse mass mcr(vi, vo) = J[ET(vl) + ET(v2)]” — [pT(v1) — PT(v2)]

Emlss rel. E”%n Iss if A¢€ > 77/ 2

Relative missing transverse energy FINSS o s AG A ) FoEy— oD uiss
T X sinAgy;  if Agy; <7/ Transverse mass mp = \2pp Ef"™° —2p1" - pHf

Background Estimates
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Results for // = 2 leptons in final-states

ee ndets=0, Zveto, E.T iss'rel>40 GeV, m_,>90 GeV
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I — Fit performed on myy
" ATLAS Preliminary ® Data 2012 ] - ATLAS Preliminary —#— Data (s=8TeV - ATLAS Preliminary —#+— Data (s=8TeV

I _ o 2 S Totl - o 4% SM Total 4 (invariant mass of the bb system)

JLdt=20-3 B (s-aTev M. ] F J-L dt~203" @ Sngletop - F _[L dt~20.310" [ singletop =
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Expected
P 1507473 | 16.946.0 |117.9+14.6 13.642.3 s : ' : -

back ! 0 — B'k%gSUncen . - - — W‘{,V’WZ’ZZ = Expected background 4 2

(mlmiy,) = (251,10) GeV Observed (in mpp, bin) 5.4 +3.1/2.1 +0.7

grou nd I » - - (M) = (350,0) GeV 1
Observed 53 13 123 16 Observed o2 0.32fb | 0.21fb
Observed 5 6.5 4.4

Expected
+0. 23 +0.21 +0 21
5 (fb) 0.62_ L.r7_g1s 0.51- Expected ngp 7.0M35 | 4.47%2

Observed Observed o> . 0.21 fb
2 (fb) Observed S22, 6.9 4.4
Expected 595 7.0M7% 1 44738
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Exclusion limits

« _egs » m; ¢ [90,210] GeV (m Limits set on ﬁ/i&% mass
- o o o S % A o o o o o B P xpected limi ]
No significant ex- -ATLAS Preliminary : | ATLASPreliminary  Teleo I 217 > m.s ¢ [130,450] GeV (for m.o = 0). 95% CL o [ TEAS Prefiminary _Ebieri;'l.mifffﬁs;) -
Cess has been Ob_ J‘Ldt 203 1" {528 TeV : det 031" \F_8 TeV . eXC|USI>é]h S :det=20.3 fo~, Vs=8 TeV -- Expected limit (£16¢) 7
s i susv ] i y . : § SRA+SRB _
served in an Of N Eipeciedimi (: .1} i oo Expected imit (£ o, g [AmAsEemy
- Y e (D ke : e : $ | Commmatn * > 125 < me oo < 141 GeV
the S|gnal reglons T Allimits 2t 95% G 0 i - AIII|m|tsat95f:CL N | § ol Epectedlmt(1 o) mG’) =0 Gev i 1/
L X X —>2><|V(V|)—>2°><|V%/ : B " § B {58TeV: [Ldic 203 b | E > 166 < m~:|: NO < 287 GeV
» Using CLs method with v < o o/ .
: : : S at -1o signal theoretical uncertainty.
asymptotic approximation ' : .
o T ] Y g : Expected exclusion range:
» For each grid point: select N i - g 100120140760 T80 200 22(c)~i)[2G4'10V] > 225 < m~i/ 20 < 235 GeV
SR with best expected o VAT . il X1 AN
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imit m(x,) [GeV] m() [GeV] ATLAS-CONF-2013-049 ATLAS-CONF-2013-093 M.z [GeV]

Claire David (University of Victoria, CA) - Ryuichi (Rick) Ueno (Carleton University, CA), for the ATLAS Collaboration
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