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What are we looking for?
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Simplibped

MSUGRA/CMSSM  Minimal supergravity

GMSB  Gauge mediated symmetry breaking

GGM General gauge mediation

E and more!
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Objects used in the analyses

Leptons — light flavour, electrons or muons

Taus — distinct detector signature cf. e, u

? Photons

ﬁé‘& Jets

b-tagged jets — from decays of b hadrons

Missing transverse energy




Recent ATLAS analyses that will be covered

1-2 leptons, 3-6 jets, MET ATLAS-CONF-2013-062
2 leptons ATLAS-CONF-2013-089

2 same-sign or 3 leptons arXiv: 1404.2500
Taus, jets, MET ATLAS-CONF-2013-026

O leptons, 2-6 jets, MET ATLAS-CONF-2013-047
2% 7-10jets, MET arXiv: 1308.1841
Diphoton, MET ATLAS-CONF-2014-001

(General search ATLAS-CONF-2014-006




| —— ATLAS-CONF-2013-062
. 1-2 leptons, 3-6 jets, MET

Soft single lepton Soft dimuon Hard single lepton
One e or u, pt < 25 GeV Two p, pr < 25 GeV One e or u, pr > 25 GeV
3 jets 5 jets 2 jets 3 jets D jets 6 jets
ER™ > 400 GeV  EP'™ > 300GeV ~ EF'™ > 170 GeV EY™ > 500 GeV EF™ > 300 GeV EF'™ > 350 GeV
- A L A L s + Target simplified quark/gluino
(5 - T, § —e— Data (2012) - ; ;
> ol ATLAS  Preliminay isic topton | production scenarios, MSUGRA/
9 L p Wi+jets - CMSSM, mUED
l det=20.1 fo”, Vs=8 TeV ) ]
R v \ i :
e V7 | B SingleTop il  SRs targeting both soft and hard
D I I AT { [l Zijets i .
01 20 ] Dibosons B leptons, others require b-tags to
i Other contribution | ’[arget 3rd genera’[ion
P --—--- gluino (625,545,465) GeV |
{ soft 1-lepton + 5-jet , .
t signal region | * ttbar, W+Jet8: MC pred|Ct|On
ol o B constrained in CRs. Fake leptons
,,,,,, 7 _ from matrix method
E///////// 9
NPy
0 NEEE NN >/q/ =
200 400 450 e
- -




1-2 leptons, 3-6 jets, M
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Target simplified strong
production, and direct sbottom
(See Steve Muanza’s talk)
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2 same-sign or 3 leptons arXiv: 1404.2500
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2 same-sign or 3 leptons arXiv: 1404.2500
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T e g TaUS jetS MET ATLAS-CONF-2013-026

Exactly 1 tau, or at least two taus

— separate SRs to target 1t SR 2t GMSB SR 2t nGM SR
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Estimate fake tau contribution Njets > 4

with data-driven method

nGM is ‘natural gauge mediation’
— tuned version of GGM to
avoid fine tuning in Higgs sector
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= ATLAS-CONF-2013-026

Taus, jets, M
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O leptons, 2-6 jets, MET

ATLAS-CONF-2013-047

Target generic hadronic decay
paths of squarks & gluinos
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T T - —~ arXiv: 1308.1841
S v . F 2 7-10jets, MET
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7-10 jets, MET arXiv: 1308.1841
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) s Diphoton, MET ATLAS-CONF-2014-001
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General search AIAS-CONF-2014-008

Many channels!
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General search ATLAS-CONF-2014-006
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Summary

* . . .
ATLAS SUSY Searches™ - 95% CL Lower Limits | ATLAG Ppreiiminary
Status: Moriond 2014 L dr=(46-229)fb"" “s=7,8TeV
Model ST,y Jets ET™ [LdtmT] Mass limit Reference
T T T T I T T T T T T T T I T T T T T T T
MSUGRA/CMSSM 0 2-6jets  Yes 203 |69 1.7TeV m(@)=m(g) ATLAS-CONF-2013-047
MSUGRA/CMSSM le, 3-6jets  Yes 20.3 9 1.2 TeV any m(g) ATLAS-CONF-2013-062
0 MSUGRA/CMSSM 0 7-10 jets  Yes 20.3 g 1.1 TeV any m(g) 1308.1841
e @3 qr? 0 2-6jets  Yes 203 g 740 GeV m(F?):o GeV ATLAS-CONF-2013-047
S 373 47 i 0 2-6jets  Yes 20.3 g 1.3 TeV m(rl) 0GeV ATLAS-CONF-2013-047
S 228 qq'T! ggW* ro(l) lep 3-6jets  Yes 20.3 g 1.18 TeV (r1)<2oo GeV, m("™)=0.5m(")+m(z)) ATLAS-CONF-2013-062
D 55,8 g 2e, 0-3 jets - 20.3 g 1.12 TeV m(")=0Gev ATLAS-CONF-2013-089
€  GMSB("NLSP) 2e,p 24jets  Yes 47 [ e tan$<15 1208.4688
%) GMSB (" NLSP) 1-2% 0-2jets  Yes 20.7 o] 1.4 TeV tan$ >18 ATLAS-CONF-2013-026
% GGM (bino NLSP) 2& - Yes 203 |@ 1.28 TeV (rl )>50 GeV ATLAS-CONF-2014-001
£ GGM (wino NLSP) le,u+& - Yes 4.8 m(r1)>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) & 1b Yes 4.8 m(")>220 Gev 1211.1167
GGM (higgsino NLSP) 2e,lu(Z) 0-3jets  Yes 5.8 m(H)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes  10.5 m(z)>10"* eV ATLAS-CONF-2012-147
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L. - - Expected 0-lepton, 7 - = 10 jets [L =203fb7 - FISP AT RO Dl T — ] —
Preliminary e Observed ATLAS-CONF-2013-054 " | ClEat ATLAS Preliminary ~ = Expected  Q_|epton, 2-6 jets -
-~ Expected 01 lepton, = 3 b-jets L =201 | ( ! ) 900 — f L dt;201 -20.7 16", s =8 TeV - (E)bse“’ed ATLAS-CONF-2013-047 ]
e Observed ATLAS-CONF-2013-061 int — | — = Expected  (_|gpton, 7-10 jets |
-~ Expected ) R L — | . === Observed  arXiv: 1308.1841 ]
3-leptons, = 4 jets L =12.81b7 \ Expected ;
— = Observed ATLAS-CONF-2012-151 int - o SR \ = = EXpecte 0-1 lepton, 3 b-jets —
L Expected ss o L =207 - 800 — = \ m== Observed  ATLAS-CONF-2013-061 —
B Observed ATCAS-QONFSb 3007 1ot T =51 ~ - S ST -~ Expected  {_jgpton + jets + MET ]
R + | v NN Dy T me=s Observed ~ ATLAS-CONF-2013-062 ]
800 ] L \ — - Bxpected 1.2 taus + jets + MET —
) t . E 700 — \ e Observed  ATLAS-CONF-2013-026 —
0 - — ! Expected  2.5S-|eptons, 0 - = 3 b-jets ]
X1 N ! Observed  ATLAS-CONF-2013-007 ]
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Conclusions

. No indications of super-partners in a large
variety of search channels

. Naturalness and ‘simple’ supersymmetric
models are under strain

. Look forward to Run 2, where we hope to see
large improvements in mass scale reach
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1-2 leptons, 3-6 jets, M

soft single-lepton

soft dimuon

3-jet 5-jet 2-jet
Ny 1 (electron or muon) 2 (muons)
p%(GeV) [10,25] (electron) , [6,25] (muon) [6,25]
pr2d £ (GeV) < 7 (electron), < 6 (muon)
my,, (GeV) — — >15 and |my,, — mz| > 10
Niet [3,4] >5 >2
preading et (GeV) > 180 >70
stubleadlng jets ( GGV) > 25
Nb—tag - — 0
EZ"™ (GeV) >400 >300 >170
mt (GeV) > 100 > 80
EMS /mne! >0.3 -
ARnin(et, ) > 1.0 — > 1.0
inclusive (binned) hard single-lepton
3-jet 5-jet 6-jet
N I (electron or muon)
p5(GeV) > 25
pr% * (GeV) <10
Njet >3 >5 > 6
pr(GeV) > 80, 80, 30 | > 80, 50, 40, 40,40 | > 80, 50, 40, 40, 40, 40
pridd B GeV) | — (< 40) — (< 40) —~
EIT‘rliss (GeV) >500 (300) >300 >350 (250)
mt (GeV) > 150 > 200 (150) > 150
E%nss/mg’f‘fCl > 0.3 - —
mler;fd (GeV) > 1400 (800) > 600
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- ATLAS-CONF-2013-089

2 leptons __>=

b-jets Z-veto Nyys Jet py R Range M} Range [GeV] M, bins

Signal Regions

ee/uu SR 1 No Yes <2 > 50 R >0.5 400< My 8
eu SR 1 No No <2 > 50 R >0.5 400< My, 8
ee/uu SR 2 No Yes >3 > 50 R >0.35 800< My 5
eu SR 2 No No >3 > 50 R >0.35 800< My 5
Discovery Regions

ee/uu DR No Yes <2 > 50 R >0.5 600< My 1
eu DR No No <2 > 50 R >0.5 600< My 1
Control Regions

ee/uu Z CR 1 No Yes <2 >50 0.15<R <03 400< M} <1200 8
ee/uu Z CR 2 No Yes >3 >50 0.05<R<02 800< Mj <1600 4
ee/uu Top CR 1 Yes Yes <2 > 50 0.2<R <04  400< M, <1200 8
eu Top CR 1 Yes No <2 > 50 0.2< R <04  400< M} <1200 8
ee/uu Top CR 2 Yes Yes >3 > 50 0.I< R <0.3 800< M}, <1600 4
eu Top CR 2 Yes No >3 > 50 0.1<R <03  300< My <1600 4
Validation Regions

ee/uu Z VR 1 No Yes <2 > 50 0.25< R <1 200< Mj, <400 4
ee/uu Z VR 2 No Yes >3 > 50 0.1< R <1 200< M} <800 6
ee/uu Top VR 1 Yes Yes <2 > 50 0.5< R «1 200< M} <400 4
eu Top VR 1 Yes No <2 > 50 0.5< R <1 200< M} <400 4
ee/uu Top VR 2 Yes Yes >3 > 50 0.35< R <1 200< M;, <800 6
eu Top VR 2 Yes No >3 > 50 0.35< R <1 200< M} <800 6

Table 3: Control, validation and signal region definitions. The validation regions are not used to constrain
the fit, but the M}-binning in these regions is included for completeness.
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N
— 0

Taus, jets, MET

ATLAS-CONF-2013-026

IT SR

27 GMSB SR

27 nGM SR

Pre-selection

pjetl
T

> 130 GeV, pk” > 30 GeV

EMss > 150 GeV

Taus Nmedium =1 5T > 30 GeV N©ose > 2 pl > 20 GeV
Light leptons Ne=0
QCD rejection A(p jetl’z._meiss) > (.3rad A(D jet, ,—prmiss) > 0.3 rad

E™S Imeg > 0.3

Signal cuts

mz > 140 GeV
Hy > 800 GeV

my +my > 150 GeV
Hr > 900 GeV

my +my > 250 GeV
Hr > 600 GeV
Nijet 2 4




.. % Oleptons, 2-6 jets, MET | —
Channel
Requirement A (2-jets) B (3-jets) C (4-jets) D (5-jets) E (6-jets)
L M M T M T — L M T
EMS[GeV] > 160
pr(j1) [GeV] > 130
pr(j2) [GeV] > 60
pr(j3) [GeV] > — 60 60 60 60
pr(js) [GeV] > — — 60 60 60
pr(Jjs) [GeV] > — — E 60 60
pr(Jje) [GeV] > - - - - 60
AgGet,, EXS) iy > || 0.4 (0 = {1,2, (3 if pr(j3) > 40 GeV)}) 0.4 (i =1{1,2,3}), 0.2 (pr > 40 GeV jets)
EMS [meg(N j) > 0.2 -2 0.3 0.4 0.25 | 0.25 0.2 0.15 0.2 0.25
meg(incl.) [GeV] > || 1000 | 1600 || 1800 2200 1200 | 2200 1600 1000 | 1200 | 1500

(a) For SR A-medium the cut on EX* /meg(N j) is replaced by a requirement EX"*/ VHr > 15 GeV'/2.
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Yoo & M .
e Xl e 5‘% }»\S
e, ek, 2k de 2o

7-10 jets, MET arXiv: 1308.1841

Multi-jet + flavour stream Multi-jet + M.? stream
Identifier 8j50 9j50 > 10j50 7380 > 8j80 > 8j50 > 9j50 > 10350
Jet |7 < 2.0 < 2.0 < 2.8
Jet pr > 50 GeV > 80 GeV > 50 GeV
Jet count =8 =9 > 10 =7 > 8 > 8 >9 > 10
b-jets
011 >2]|0]1]>2 0|1 >2]0]1]>2
(pr > 40 GeV,|n| < 2.5)
M?% [GeV] — — > 340 and > 420 for each case
Eiss /\/Hy > 4 GeV1l/? > 4 GeV1/2 > 4 GeV1/2

Table 1: Definition of the nineteen signal regions. The jet |n|, pr and multiplicity all refer to the R = 0.4 jets. Composite jets with

the larger radius parameter R = 1.0 are used in the multi-jet + M;J stream when constructing M? A long dash ‘—

indicates that
no requirement is made.
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ATLAS-CONF-2014-001

P Diphoton, MET
SPI SP2 WP1 WP2 MIS
Agi™ > 05 00 05 00 00
Agio® > 05 05 05 05 05
Mg > (Hr >) (GeV) | 1500 1800 (400) (600) 0
EMSS > (GeV) 250 150 200 150 250
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