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Some Outstanding Issues

f Hierarchy problem

In absence of protective symmetries, Higgs mass can
H H acquire radiative corrections from fermionic loops

2 2
(SmH & Acutoﬁ

If no new physics before Planck scale, need fine-tuning to
keep Higgs mass relatively small
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(Non-)Unification of forces
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* Supersymmetry (SUSY)

New symmetry between bosons and fermions
Every SM particle has a supersymmetric partner with A(spin)=1/2
Extended Higgs sector: h, H, A, H*

Natural solution to hierarchy problem Gauge unification
Exact cancellation of loop contributions Possible in SUSY theories

Dark Matter candidate
If R-parity is conserved, stable LSP
(More on R-parity later)

SUSY is a broken symmetry
No superpartners observed with
same mass but different spin

Standard particles

SUSY particles

R (_1)3(B—L)+2S

v )
‘ : (’

R(SM) = +1 :
R (S USY ) =-—1 o ‘ J Higgs d S h Higgsino
° ~' \ ~‘ g ~' 3
Mechanism for \ vﬁ)‘ v“), Vv)
SUSY-breaking . &
unknown e L. T
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A Natural SpectrunL

General “bottom- up " viewpoint

M
| TeV 4
The “Nuclear Family” l
of the Higgs
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After L Hall. SUSY workshop, LBNL, Oct 2011
https://indico.cern.ch/getFile.py/access?
contribld=54&sessionld=3&resld=0&materialld=slides&confl

d=149404

«<— Closeness to Higgs

my regularized by scalar top mass, still possible to have natural SUSY with
a relatively light stop / sbottom

Naturalness achievable even if 15t/27d-generation squark masses are O(TeV)

Relatively light gluino

Electroweak sector also light
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T Search Strateqgy

At the LHC, SUSY cross-sections are
dominated by the production of coloured .

sparticles (squarks and gluinos)

R-parity Conserving (RPC) Models

Sparticles produced in pairs

Decay chains (= jets, leptons, ...) terminating

with a stable and neutral LSP (neutralino or

gravitino)

LSP leaves the detector unseen |
- Missing transverse energy (E;™s5)

No mass peaks, signal in tails - 75)(

A De Santo, SUSY at ATLAS
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R-parity Violating (RPV) Models

10

LSP need not be stable or neutral
Can have mass peaks B ~

Not-so-large E miss

Other Scenarios

Displaced vertices

Slow highly hadronising particles



+ SUSY Models and Interpretation

|

The minimal SUSY extension of the SM (IMSSM) has got 105+19 free

parameters
Unmanageable!

Top-down approach

Models of SUSY breaking — cMSSM/mSUGRA, GMSB, etc

Fix a limited number of parameters at some higher energy scale, L

then extrapolate back to to the EWK scale & predict phenomenology

Search for a wide range of signatures — if null result, set limits in parameter space

Bottom-up approach

Phenomenological Models - Assume some sparticle mass hierarchy

Simplified Models — Consider individual decays as separate building blocks

Model-independent limits on “effective cross-section”

OX €Xx A

(A=acceptance, e=efficiency)

(ie a limit on the number of events in the signal region - for a given luminosity)

A De Santo, SUSY at ATLAS
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+ ATLAS Detector |

Muon ?gteclors Tile Colg:fmeler Liquid Arg’on Calorimeter Multi_purpose detector

Large acceptance (~4n coverage) and
hermeticity

Excellent particle identification and
reconstruction

Excellent E;™ssand jet reconstruction

Excellent vertex reconstruction

Toroid Magnets  Solencid Magnet SCT Tracker Pixel Detector TRT Tracker

Inner Detector (| n | <2.5,B=2T) Hadron Calorimeter (|n | <4.9)
Si pixels and strips, TRT straws Fe-scintillator tiles (barrel) Muon Spectr on;eter
Tracking and vertexing, e/x separation 0,/ E ~50%/~/E(GeV) ®0.03 S
o, Ip, ~38x107 p,(GeV) ®0.015 Cu/W-Lar (endcap)
Trigger and measurement of jets and E,™ss SCT
Pixels
EM Calorimeter (|n | <4.9) Muon Spectrometer (|1 | <2.7)
Pb-Lar Accordion Air-core toroids with gas-based muon
e/y trigger, id and measurement chambers
0, | E ~10%/JE(GeV) Muon trigger and measurement

pr resolution <10% up to ~1TeV
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T A Collaborative Effort

38 Countries
174 Institutions
3000 Scientists
1000 Students

Collaboration

A De Santo, SUSY at ATLAS



+ ATLAS Datasets

Instantaneous Luminosity

Peak luminosity — 3.65 X 1033 cm?s!

Datasets for SUSY analyses
2010 : ~35 pb-!

2011 : 4.7 fb! (I TeV)
2012 : 5.8 fb-1 analysed (8 TeV)
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Lots of SUSY Results...

2011 Data (7

)

L - ]

Disappearing track + jets + Etmiss
|Direct long-ived charginos - AMSB] new

1-2 taus + 0-1 leptons + jets + Etmiss [GMSB] new
Monophoton [ADD, WIMP) new

2 leptons + jets + Etmiss [Medium stop] new

1-2 b-jets + 1-2 leptons + jets + Etmiss [Light Stop) new
2 photons + Etmiss [GGM) new

1-2 leptons + >=2-4 jets + Etmiss

2 leptons + >=1 jet + Etmiss [Very light stop]

3 leptons + Etmiss |Direct gauginos]

2 leptons + Etmiss [Direct gauginos/sieptons]

1 lepton + >=4 jets (>=1 b-jet) + Etmiss [Heavy stop)
0 lepton + 1-2 b-jet + 5-4 jets + Etmiss [Heavy stop)
0 lepton + >=2-6 jets + Etmiss

0 lepton + >=3 b-jets + >=(1-3) jets + Etmiss [Gluino med. stop/sb.]

0 lepton + >=(6-9) jets + Etmiss

Electron-muon continuum [RPV)

Z-2|1 + b-jet + jets + Etmiss [Direct stop in natural GMSE]
=3 leptons + Etmiss [Direct gauginos]

>=1 tau + jets + Etmiss [GMS3]

>=2 taus + jets + Etmiss [GMSB]

b-jet(s) + 0-1 lepton + jets + Etmiss [Gluino med. stop/sb.]
2 same-sign leptons + jets + Etmiss

2 b-jets = Etmiss [Direct shottom)

Disappearing track + jets + Etmiss [AMS3 Strong Prod.)
2 photons + Etmiss [GGM)

2 leptons + jets + Etmiss.

0 lepton + >=(6-8) jets + Etmiss

1 lepton + jets + Etmiss

O lepton + >=(2-4) jets + Etmiss

Electron-muon resonance [RPV]

1002012

1012012
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082012
082012
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04/2012
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0912011
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205
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1.02
1.07
1.04
1.34
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1.04
1.07
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Link Submitted to JHEP

Link Submitted to EPJC
Submitted to PRL

Link Accepted by JHEP
Link Submitted to PL3
1209 075!9. Link Submitted to PLS
Link Accepted by PRD

1208.4305 Link (inc. HEPData) S it to ERJC
1208.3144  Link (inc. HEPData) S j to PLB
Link Submitted to PLS
Accepted by PRL
Accepted by PRL
Link Submitted to PRD

Link Accepted by EPJC

1206.1760 Link (inc. HEPData) JHEP 1207 (2012) 167
1205.0725 Link (inc. HEPData) EPJC 72 (2012) 2040
1204.6736 Link (inc. HEPData) PLB 715 (2012) 44
1204.5638 Link (inc. HEPData) PRL 108 (2012) 261804
1204.3852 Link (inc. HEPData) PLB 714 (2012) 197
1203.6580 Link (inc. HEPData) PLB 714 (2012) 180
12036193 Link PRD 85 (2012) 112006

1203.5763 Link (inc. HEPData)  PRL 108 (2012) 241802
1112.3832  Link (inc. HEPData)  PRL 108 (2012) 181802
1202.4847 Link (inc. HEPData)  EPJC 72 (2012) 1993

1114116 | Link

PLB 710(2012) 519

1110.6189 Link (inc. HEPData) PLB 709 (2012) 137
11102209  Link (inc, HEPData)  JHEP 11 (2011) 82
11090.6606 Link (inc. HEPData) PRD 85 (2012) 012006
1109.6572  Link (inc. HEPData) PLB 710 (2012) 67
1109.3089 Link (inc. HEPData) EPJC 71 (2011) 1809

2012 Data (8 TeV)

(R | B 15

0 leptons + >=2-6 jets + Etmiss 082012 ATLAS-CONF-2012-108
0 leptons + >=6-9 jets + Etmiss 082012 8 58 ATLAS-CONF-2012-103
1 lepton + >=4 jets + Etmiss 082012 8 58 ATLAS-CONF-2012-104
2 same-sign leptons + >=4 jets + Etmiss 022012 8 58 ATLAS-CONF-2012-105
e o D e
1 lepton + >=7 jets + Etmiss 102012 7
3 leptons + jets + Etmiss 082012 7 ar
2 b-jets + Etmiss [Direct sbotfom)] 082012 7 ar
muon + displaced vertex [RPV] 0812012 7 47
2 jet-pair resonances [N=1/2 scalar gluons] 082012 7 ar
General new phenomena search 082012 7 ar
Monajet [ADD, WIMP] 072012 7 a7
Long-Lived Particles [R-hadron, slepton] 0772012 7 47
Disappearing track + jets + Etmiss 032012 7 a7
[AMSB Strong Prod.]
Add. >=4 leptons + Etmiss Interpretation [RPV] 032012 7 205  ATLAS-CONF-2012-035 Link (inc. HEPDsts)
Long lived Particle (Pixel-iike) 032012 7 205
>=4 lgptons + Etmiss 012012 7 2.05
Z->ll + jets + Etmiss [GGM] 042012 7 1.04 ATLAS-CONF-2012-0-
Add. 2 leptons + jets + Etmiss interpretation  11/2011 7 1.04
[6MSB]
Add. 0 lepton + jets + Etmiss interpretation 1201 7 1.04  ATLAS-CONF-2011-155 Link (inc. HEPData)
bjets + 1 lepton + jets + Etmiss 082011 7 1.03 ATLAS-CONF-2011-130  Link
bjets + 0 lepton + jets + Etmiss om0m 7 0.83
1 lepton + jets + Etmiss 082011 7 0.16
0 lepton + jets + Etmiss os2011 7 0.16 ATLAS-CONF-2011-086

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Lots of SUSY Results...

o202
201

20
oszon 7
amon 7
[

os20n 7

2012 Data (8 TeV)

e i ) P
0 leptons + >=2-6 jets + Etmiss 082012 8 58 ATL 109
0 leptons + >=6-9 jets + Etmiss 8 58

1 lepton + + Etmiss 2 8 58

2 same-sign leptons + >=4 jets + Etmiss 12 8 58

2011 Data 7 ToV)

A De Santo, SUSY at ATLAS



Lots of SUSY Results...

lepton + >=7 jos + Etmiss 102012 ATLAS-CONE:2012-140
3loptons s + Etmiss osz012 ATLASCONE2012-108
2bots « Etmiss Dooet sbotom) ow2012 ATLAS-CONE2012:106
muon + isplaced vrtex [RPY] osz012 ATASCONE012.113
2jotpai resonances Ne1/2 scalargluons] 082012 ATLAS.CONE2012:110
Ganerainew penomans search osz012 ATLAS-CONE2012:107
Menciet (A0, W] om0z ATLAS-CONE.2012.084
Long-Liea Partcies [R-hadron, septer] 072012 ATLAS-CONE2012075
Disappearing vack  jos + Eimiss osz012 ATLAS-CONE2012:094
[AMSB Strong Proct]

g0, osz012 7 205

Long ved Parice (ko) 032012 7 205 ATLASCONR2012022
=4 loptons « Eimss o012 7 205 ATLASCONEZ012001
20+ jots + Emiss (GGM] w02 7 104 ATASCONE2012:008
Ads. 2ieptons + ot + Eimiss interpetaton 11201 7 104 ATASCONE2011-186
fowsa)

Ads. 0lepton ot + Etmiss iterprotaton 1201 7 104 ATASCONE2011-185
bjets + 1 epton  jets + Etmiss o820 7 105 ATASCONE2011-130
ots + 0apton + ot + Etmiss orzon 7 083 ATLASCONEZ011-098
S lepton + jots + Etmiss os20m 7 016 ATLASCONE2011-00
Ologion + jts + Eimiss o620 7 016 ATLASCONFZ011-088

Linkne HEPDat)

Linkfne. HEPDat)
Lk
Lk

Link e HEPDat)

2012 Data (8 TeV)

T N T
58

0leptans + >=2-6 jets + Etmiss
0leptans + >=6-9 jets + Etmiss
1lepton + >=4 jats + Etmiss

082012 8
082012 8
082012 8

8

2 same-sign leptons + >=4 jets + Etmiss 082012

ATLAS-CONF-2012-109

58 s
58 ATLAS-CONF-2012-104
58 A

2011 Data 7 ToV)

[oienta

[y

[

s

e
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R-parity Conserving SUSY
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+
Strong production and RPC SUSY

Broad searches

To cover as many signatures as possible from a broad range
of scenarios

short / long cascades

high-pT jets (including b-jets)

possibly one or more leptons (different flavours)
possibly photons

moderate-to-large E™ss

Understanding of SM backgrounds crucial
QCD,W/Z+jets, ttbar, ...

From (or verified in) control regions

A De Santo, SUSY at ATLAS



+ 0-lepton + E;™s (aka “classic” 0-lep) I

g

Jets from gluino and/or squark decays

Large missing trnsverse energy (E;™s%) from escaping neutralinos

Veto events with isolated electrons or muons

miss
+E

Nj
my (Nj) =Y pi*
i=1

Nj= all signal jets

m_g(incl.) : all jets with p;>40 GeV)

A De Santo, SUSY at ATLAS
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12 signal regions

Channel

Requirement A B C D E

2-jets 3-jets 4-jets 5-jets 6-jets
ETS[GeV] > 160
pr(j1) [GeV] > 130
pr(j2) [GeV] > 60
pr(j3) [GeV] > - 60 60 60 60
pr(js) [GeV] > - - 60 60 60
pr(js) [GeV] > - - - 60 60
pr(Jjs) [GeV] > - - - - 60
Ad(jet, E.'}‘iss)min [rad] > 04 (=1{1,2,13)H 0.4 (i ={1,2,3}),0.2 (pr > 40 GeV jets)
E%‘iss/ Mo (N ) > 0.3/0.4/0.4 (2j) | 0.25/0.3/-(3j) | 0.25/0.3/0.3 (4j) | 0.15(5j) | 0.15/0.25/0.3 (6j)
meg(incl.) [GeV] > 1900/1300/1000 | 1900/1300/~ | 1900/1300/1000 | 1700/—/— | 1400/1300/1000




+ 8 TeV, 5.8 fb!

O-lepton + E™ss — Background Estimation

Four control regions (CR) for each of the twelve signal regions (SR)

CR SR background | CR process CR selection

CRY Z(— vv)+jets y+jets Isolated photon

CRQ QCD jets QCD jets Reversed A¢(jet, E?iss)min and ET“‘iSS [meg(N j) cuts
CRW | W(— fv)+jets | W(— €v)+jets 30 GeV < my(¢, E-'Piss) < 100 GeV, b-veto
CRT tt and single-t | tt — bbgq'tv 30 GeV < mr(¢€, E%‘iss) < 100 GeV, b-tag

Background from combined likelihood fit to all CRs — accounting for all correlations

rOC (SR Scaled) = rOC (CR ObS)* % 103?‘”"“HIA;T"L‘A‘SH;I"E“I%W‘H‘EI")’H“ “I_““,“II“I‘? E 103;“” ‘H‘IAT"L‘A‘SIIL-’r‘.eI‘ir%iIn‘ar‘yHI‘ Ldtl‘s‘slfb‘”l‘ E
p p Ldt=5.8fb 3 CRTC - 4 jet:
o F CRWC - 4 jets o Data 201.2« —sTev)] 3 = ® Data2012 s BTV)
e — SM Total ] Z — SMTotal
2 g Wosmoete | 2 10°F wwe
* proc (SR raw, pro s I Eégj‘t 5 . o
N,...(CR,raw,proc)y . 10 .
1; TE L—L * 3
Transfer factors link CR measurement to SR . il R g L
. = SE la W - 2. =
background estimate : i emmimttwl e s A
5 oos  Tetteedayl E I B e
° _500‘_10@3—15@]_20‘00250030_‘—‘00"]_3(5;%72302—5] e 500 1000 1500 ZOWOO 3000 3500 4000
et g my(incl.) [GeV]

A De Santo, SUSY at ATLAS Top CR W+jetsCR



4+ 0-lep + E™ss — Results & Interpretation 8 TeV, 5.8 fb! I.

~ '~ I Non-convergent RGE O-lepton combined

" I No Ew-sB

1500

. . > 4__"|""|""|"'.‘,|"'| .
Good agreement between observations and SM expectations e 10 ATLAS Preliminary Ldt sem' ]
P r SRB - 3 jets e Data 2012 Ns = 8 TeV) ]
2 i oM Ts?ba(lmoo 400,0,10) |
. . = 3| -- SM+ 0,10) |
Data from all the channels are used to set limits on SUSY models & ¢ t“{';jtgﬁn‘g,e op
Profile log-likelihood ratio test and CLs prescription to derive s e -
. . 2 ElDib —
95% CL exclusion regions hd: o
Exclusion limits obtained by using the SR with the best expected 10 E
sensitivity at each point - : * |
1F - E
- S T

tanf =10, A,= 0, 4 >0 (MSUGRA/CMSSM models) S e [
= 800 ViASUGF:NFhIA?’SM !anB 10A Op>0 S—— _ ;300 MSUGRA/CMSSM tanﬁ 10A Opll>0 e — é 1?%_ ______ '.__0 e _ __________________________________ =
& 750 3_ ATLAS Prellrfﬂnary :I-Ldt szbJsr_SIe\rl\ - E & = —— Observed limit (+155") ) ogz_ l: — - - 3
o E 0-lepton combined E P ~Z Expocted fmit (+1,,) 0 500 1000 1500 2000 2500 3000 3500 _ 4000
E 700 —— Obsel _; Ezsoo Pr:I::iﬁ':rf \ [[7] Theoretically excluded m,;(incl.) [GeV]

ZZZ — szeyi:\;n;:: 7TeV):§ E;zooo J.Ldl=5'8 16, 15=8 TeV :.""»-.__ s

Simplified models with m; ;=0

DO, Run I, tanp = 3, p<0

T T E TN
[ T | \|||\|||‘||||

N : 1000 (1st/2nd generation squarks only)
400 Ne
o | 500 .
200 v e SR SR, SO L i ) = 2800 Sqlualrk-f_;jluin?-n‘eut]ralinomod:el,m(li‘)l=0GeV _ . . .
1 1 - T 7 T T T T T u
500 000 500 2000 2500 3000rna [G:VS]OU 200 400 600 800 1000 1200 14(;(3J - '111 110505 [Ge1\j3]00 %2600 f— ATLAS Preliminary —f
o . g 2400 |- Ldt=5815" 1s=8 TeV =
Limit on m,,, ~340 (710) GeV  Equal mass light-flavor squarks and : ¢ { |ep:on o E
at high (low) m, values gluinos excluded below 1500 GeV F ao00 - L Onsared it 41655
1800 f_ ) - -~ Expected limit (+1o,,,) —f
C fog Observed limit (4.7 fo, 7 TeV)
. . ) . . 1600 [ e e —— =
Strong production of gluinos and 1st/2rd-generation squarks, with direct i E
decays to jets and neutralino 1200 H — E
all other sparticles, including 3"9-generation squarks, are decoupled = E
p g g q p 1000
A De Santo, SUSY at ATLAS Do o6 200 140 100 Jano 2000 5200t

gluino mass [GeV]



==

Compressed Scenarios

Models with compressed MSUGRA scenarios

AM/MSUSY from 0.85 to 0.15

See PRD84 (2011) 015004

Basic sparticle content and spectrum similar to CMSSM, but sizes of all
mass splittings controlled by a compression factor.

Signal regions with softer
cuts allow to go to lower AM/Mgysy

Gain in sensitivity for gluino masses
below ~1.2 TeV

A De Santo, SUSY at ATLAS
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+ O-lepton + Multi-jets + E™ss — Strategy

~0 q Signal region 7i55 | 8j55 | 9j55 | 6j80 | 780
X1
q Number of isolated leptons (e, p) =0
Jet pr >55GeV > 80 GeV
Jet |n| <2.8
Number of jets >7 >8 >9 >6 >7 >8
EF™/ VHr > 4 GeV'/?
p-----) Extension of “classic” 0-lepton analysis

Provides increased sensitivity to models with many-
body decays or sequential cascade decays to

coloured particles
q 8 TeV, 5.8 fb!

_ =0 - =0
g+cj—>(t+t+X1)+(t+t+X1)

q
q 1 Direct stop, see also later...
E,™ss resolution dominated by Signal regions with many high-p; jets, plus E;™
stochastic fluctuations of jets and lepton veto

5 _ Data-driven approach
miss _
o'(Ef™) ~ Hy = X1

“ors E,™iss/\H, variable nearly independent of jet

multiplicity and pileup

jets with: p>40 GeV. <2.8 . .
(sum over jets with: py eV Inl ) Use transfer factors from lower to higher jet

A De Santo, SUSY at ATLAS multiplicities)



+ O-lepton + Multi-jets + E™ss — Results

L 5. I B e s B e s B B
ILdt=0_70 fb-1 ; Data 2012 (\s = 8 TeV)

Events / 2 GeV'"?
<

10 Background prediction . .
ATLAS Preliminary ] Multi-jets (inc. tt— qq) M'lJ.].tl-_]et QCD + Dominant
E et v Fully hadronic ttbar
10° B SherpaZ— vv " . : o
....... SUSY §-900, =150 Semi- and fully Significant
4 .
10 Multi-jet control region leptonic ttbar
3 .
10 6 jets p_ > 55 GeV W/Z+jets Small

Multi-jet background

Simplified gluino-neutralino model

N
SIS

_ =0 - =0
(j+2]—>(t+t+/\/1)+(t+t+/\/])

8 TeV, 5.8 fb-!

Data / Prediction
o -
@ —a N

06 , , , , , , : - . L B
g-g production, g— tty, Ldt=5.81b ,\s=8 TeV
0 2 4 6 8 10 12 14 16 . ||“.[|||
Er~/\ H; [GeV ] e 600 I~ . Opserved limit (+16525Y) ‘ 7
) - - = _ - Expected limit (£ 15,,,) Multi-jets plus E™*
Signal region | 755 | si55 | 955 | eiso | 7is0 | sjso | o st ot o &
Multi-jets 21939 | 23+7 | 2809 [ 13432 | 124 | 1.1£04 500 0-lepton, 26-9 jets ob (7TeV) | ATLAS Preliminary
J — . ; : . [ All limits at 95% CLg ]
1 — g€, € and W(— &v)+jets || 12135 18+8 | 2022 | 9724 | 14%)) | 1.8 - ]
Z(— w) + jets 13£13 | 121 004 [ 12212 | 222 | o4 400 |- .
| Total Standard Model [ 35348 [ 4210 | 483 [243z42] 2870 | 2978 | .
| Data | 381t [ a8 | 3 | 248 | 26 | 1 | sof- Lo B
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+ 1-lepton + jets + E™ss — Strategy

Presence of lepton provides extra
advantages compared to purely hadronic
searches

Triggering
efficient single lepton triggers
Background suppression

QCD background greatly reduced by
lepton requirement

Background modelling
using data-driven techniques

Additional variables used in the event selection:

Transverse mass between

1 miss ) pomiss
m; = \/2 “Pr- ET (1 - COS(A¢( E,ET ))) selected lepton and E™i55 vector

Njet

l jet(i) miss Effective mass
M = Pr + E pry  +E; (all jets >40 GeV)
i=1

{ )
|

A De Santo, SUSY at ATLAS H,




l-lepton + jets + E™ss — Event Selection and Backgrounds

One Signal Region

signal region

Niep 1

pt (GeV) > 25
p%(GeV) < 10

Niet >4
pr(GeV) > 80,80, 80, 80
EMS (GeV) > 250

mt (GeV) > 100
ETSSmegy > 0.2

m™ (GeV) > 800

8 TeV, 5.8 fb-]

A De Santo, SUSY at ATLAS

QCD background using “loose-tight”
Matrix Method

use data with “loose” lepton to estimate
data with “tight” lepton

Non-QCD background dominated by top
and W+tjets

Use binned fit in CRs to adjust
background normalisations

All other backgrounds from simulation

........... T 7‘. — . ~ bz;taf261zl) T -
ILdt:S.S fb, Vs = 8TeV % SM Total ILdt:S.S fb, Vs =8TeV
) 10° multijets )
Electron + Muon combined Electron + Muon combined
Wijets Control Region > 10° +jets 1t Control Region
[ [ i
ATLAS Preliminary O10E = ATLAS Preliminary §
P o Esingle top

& 10°F + MSUGRA m;=400 m, ,=500 & 10°E - MSUGRA m =400 m, ,=500
10k 210
S E P2 QC)
o °F /////, A g

1k 2 1

10 107
102, g 102, Wi |
= 2 = 2
D15 ) D15 7 7
=~ s, oD =~ 71777
© % U5 © %
Fo5 LR 505 7 .
[= ) o o 2 Z
500 1000 1500 2000 2500 500 1000 1500 2000 2500

mes (GeV) mee (GeV)



* 1-lepton + jets + E™miss — Results

Signal region

Electron Muon

Observed events 10 4

Fitted background events 9.0+28 77+£32

Observed number of Fitted 7 events 6022 26+19

° ° Fitted W/Z+jets events 1.5+£07 42+23

eVentS 1n data conSIStent Fitted other background events 1.0+£0.7 09+03

° Fitted multijet events 04 +0.6 0.0+0.0
with SM

MC expected SM events 9.5 11.5

MC expected #f events 57 4.6

MC expected W/Z+jets events 24 6.0

MC expected other background events 1.0 0.8

Data-driven multijet events 04 0.0

(e)gplfb] Son Sex _ .
obs obs — 95% CL limits on visible
+ .
Electron 1.69 9.9 0.3 2% cross-section
Muon 1.09 8.3%53
200 MSUGRA/CMSSM: tanf = 10, A0 0, u>0
MSUGRA/CMSSM limits 3 FATLAs " T Lt et ]
. . -1 <) [ Preliminary '—5\58fb 18 TeV T gt = —-3
from combination of 8TeV,5.81b I T A E
. . . Y%, T —- e Observed limit (2011) _
statistically independent . e -
e & mu channels 500 L somo | llvecwss =
:\~\‘ ‘\. - Non-convergent RGE o —f
400 ;'»%&;" ,,,,,, =
A N
e . ) o= N TR e e T
1-lep competitive with O-lep at high m,, where k.,
gluino production is dominant of=%
I I5(:0I ) I1OI(JOI - I15I00I = I2000 2500 3000 3500

A De Santo, SUSY at ATLAS
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+ 2-SS-lep + jets + E s

In MSSM, gluino is Majorana

Same-sign lepton pairs will be produced in half of the dilepton events originating
from a SUSY cascade agp E3Pducton &> 7, m@ 22 @)

s L R S A AN RN
. . - . 8 ATLAS Prel
Gluinos decay with equal probability to quark/anti-squark 5 *°F [/~ ey
or anti-quark/squark pairs 700 SSdlepton ¢ djets + S
. . .. T Depected imh (£10”
SS dilepton pairs can originate from OF Stz
500 All limits at 95% CL g 392 207 127 105 84

~ o~ - A T T —
gg — tt [ty 1t 11,1 11

~ ~+ ~ ~()
Followedby 1 — DX7 or f] — X

|IIII\IIII‘I\\\lll\\l\llllllllllll
Numbers aive 95% CL excluded model cross sections [fbl

% TN RN N RN W AN AL 0 AL A0 W WL TR T N A

(SR R

Event selection
2 SS leptons (e, mu) with pT>20 GeV

8 TeV, 5.8 fb'! . = e '1'1:%2[;;'5*3?
>=4 high-pT jets (>50 GeV) Simplified models

EtmiSS > 150 GeV 700" MSUGRA/CMSSM tanﬁ 10,420,150

T LI B R Y

E F ATLAS Prellm[nary N e _ ‘;b:e'(e:"'r’:':(( ::.Snli?y') ‘
> — T T T e E§600 _I-Ldliﬁfb\BTV;\” X Allimis 2t 6% CLg
8 ATLAS Preliminary  smesonoieren E F s diepton lﬁfieleT‘“ R T Competitive
8 JL dt=58f"1s=8TeV 7smma E 500~ \ e By .
> oo = : S Tsseeeeterw 3 yyrith 0-lep at
g Ec'nargemusm @19 E 00 ; » “ i | “ h' h h
5 oo 3 : 1gh m, where
No sianifi ¢ 0 e 300 = gluino
0 signilican E oo b production is
excess observed o E E dominant
g P _E 100 e 1000 1500 2000 2500 3000 3500
3 F— m, [GeV]
50 100 150 200 250 300 350 400
A De Santo, SUSY at ATLAS )
o MSUGRA/CMSSM



GMSBSB 2-lepton Searches (including taus)

In Gauge-Mediated SUSY-Breaking (GMSB) models, the LSP is the

gravitino, the next-to-lightest SUSY particle (NLSP) determines the
phenomenology

ATLAS

5 (1400 GeV)
§ (1600 GeV)

"7 4 (1800 GeV)’
"7 4(2000 GeV) T

4.7 5" fo=
NLSP = stau = enhanced taus Y L= 47BN (=7 TeY

Theory

i 1 1 —
—— Observed t+jets 95% CL limit
= = = =~ Expected t+jets 95% CL limit

arXiv:1208.4688

NLSP = selectron/smuon - enhanced e/u 40

——— Observed dilepton 95% CL limit
= = ===~ Expected dilepton 95% CL limit
arXiv:1208.4688
[ OPAL95%CL (7,
OPAL 95% CL (it,)
[ OPAL 95% CL
1 1 1

\l
. . ; T :
Six exclusive channels: mw

30
(e-e, e-u, u-p)+jets+Emss

i
1
1
1

W
K
B A
1
1
1
1
\

20 i \ . —:
(Z1Tpaq) >=2Tpog, €/UF 1Ty,4) HjetsHE™SS i conwse b
10! I
| T :
o ‘H N1 1 1 I 1 IE 11 I 1 l l’ 1 Jil 11 I 1 El 11 I l{l 11 | I:l 1 I_
Gluino masses excluded up to 1.3 TeV 10 20 30 401 50 60 170 80 90 100
i i i A [TeV]
! : !
! : !
1TeV, 4.7 fb*! : ’ : >
0.5 1.0
A De Santo, SUSY at ATLAS
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o [fb]

+ Photon Signals from GGM SUSY

2x{ X} = G }=

10° €
10* &

10° &

102

10

102 &

107

;—\

SPS8: M,,.«=2A, Ns=1, tanp=15, ct<0.1mm

é\ T I T I_|—| T T T | T T T | L | LI | LI | T
- SRC == QObserved limit

E imit (£

E ATLAS Expected limit (£1o,,,)

J.Ldt =48, \s=7TeV

SPS8 NLO cross section

Susy
(i16theory)

ol vl v il

P R
200

T
300

ol
2
50 m., [GeV]
4

PR R
400

Ll
500

IGO L
m,. ?GeV]
| 111 | 111 | 111 | Il

100 120 140 160 180 200 220 240

A[TeV]

A De Santo, SUSY at ATLAS

ZY + ETmiss

7 TeV, 4.8 fb-!

In the minimal GMSB model
(SPS8) the only free parameter
is SUSY-breaking scale A

Lower limit on A is 196 TeV
(= 1.4 TeV limit on UED
compactification scale 1/R)

GGM: bino-like neutralino, tanf =2, ct < 0.1mm

1500

GeV]

écr1 400
1300
1200
1100
1000
900

800

700

s T T T T T ]
& c ATLAS ——— Observed limit (+1cp.5") 7
ém1400 _— j Ldtcda7fo' (sc7Tov  |====" Expected limit (+16,,,) ]
In the “gluino-bino” model 1300 [ T ATLAS 1.0 =
(“squark-bino” model), the NLSPis £ E
bino-like and, except for the gluino ]
(squark), all other sparticlesare ""F E
“decoupled” (too heavy to be 1000 £~ E
measured) %00 - =
800 iFA —E
goo b L v v 1 ) T

200 400 600 800 1000 1200
) [GeV]

Gluino-bino models: exclude
gluino masses up 1.07 TeV

ANV MHTUTIING HSUUQHTIV, @I —&y UL S UL 1T

C — T
- ATLAS | Observed limit (+16525¥) ]
— ~ Yy
C et ]
E Jra-azoiis-rrv | Expected limit (+10,,,)
E"-\ .................................................................... .
b
200 400 600 800 1000 1200
) [GeV]

Squark-bino models: exclude
gluino masses up 870 GeV



A Natural SpectrunL

General “bottom- up " viewpoint

M mmdeme 12 bl
. “Distant
| Tev _| - Cousins”
A4
The “Nuclear Family” l
of the Higgs After L Hall. SUSY workshop, LBNL, Oct 2011
https://indico.cern.ch/getFile.py/access?
contribld=54&sessionld=3&resld=0&materialld=slides&confl
500 Gev i d=149404
1 Z’L
ol 2
Kt ht — ) m; m;,
0 Myo = my cos*(26) + —y;m ln( 5 )
1 ! m;
s =N

my regularized by scalar top mass, still possible to have natural SUSY with
a relatively light stop / sbottom

Naturalness achievable even if 15t/27d-generation squark masses are O(TeV)

Relatively light gluino

Electroweak sector also light

A De Santo, SUSY at ATLAS



+ Gluino-Mediated 3*¢ Generation

{
Jramsan SmEmenesen
ATLAS Preliminary %g‘:::;: c. .
............ LSP
_____ LSP
{
T T T T
ATLAS Preliminary
_[Ldt:s.afb",\s:BTev i
~ o~ . ~ =0
, I -g production, g— tt
o Greatest sensitivity from = B2° =, S
z ! 600 | CL,95% C.L. limits. 6SYSY not included
10 % 8 S A=0_20 * Otheory D
° channels that are good at S | grepionz6ats I, ~581",8Tev] - Expcte
su reSSIIl .t o I'1 Ch E* ATLAS-CONF-2012-103 " ; — gfsgé\{:g
PP g top 500 | Z:STlopions, > 4ets [y =581 8TeV) T 5,50 g
9 _ -1 Expected
backgrounds SLoY. [y =470 TTV]  Gerved

400

0-lep+multijets+E ™iss
See earlier 3%

SS 2-lep + jets + E ™iss

200

IIIIIIIIIIIIII

3 b-jets + E,miss

100 —
- ATLAS Preliminary

Ll bvv v b b |

. i . 500 600 700 800 900 1000 1100 1200
Also 3lep+jets+E™ss, slightly m [GeV]
more sensitive nearer diagonal

[T

Cluino masses excluded up to ~1080 GeV



[GeV]

M_o

+ Direct Sbottom Searches AU Solfel R

s : LSP
(11 ”
- -
~
= ~
- ~
b T - e LSP
P /
h
: miss
3-lep + jets + E, iss  Exploi i i
_: miss xploits 2-body decay kinematics
2 b-jets + E,
SR dependent on m(sbottom)-m(LSP)
51-61 production, 51—> b%o
.~ ~ A =500
. ~t ~t, . in ~ [roTTT ] TTTT | TTTT | TTTT I L
b,-b, production, b,— tf, m({,)=2 m(x:)) L™= 471" ys=7 TeV > o ——— Observed limit (+16525")
T O.b : d| ,t +.1 R S R B S 0_01150 - ATLAS Preliminary Expected imit (+10,,)
160 |- = Observedlimit (t10,.) ~ ATLAS Preliminary  — & F JLdt:4.7 " {5z7 ToV
B o S 400 |~ ’ =
-t Expected limit (+1c,,,) ] £ Al limits at 95% CLg I coF 26510 J
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B 5 . 150 ;— =
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* Scalar Top (stop) Searches — Strategy

Rich phenomenology, dependent on m(stop)-m(LSP) and on

9
(=4
S
T

Region

|
200 400
t [GeV]

| -
600 stop Mass
Variety of signatures requires range
of strategies to cover all available

possibilities (and challenges)

Very light stop — soft objects, large
SM backgrounds

Light stop — very similar to ttbar

Heavy stop — low cross-sections

A De Santo, SUSY at ATLAS

nature of intermediate particles (chargino, heavy neutralino,
slepton,...)

* top+LSP if kinematically allowed, and no gauginos

* chargino+b, if chargino present

* virtual W, if no chargino

* charm+LSP (via loop) — last option

Cross section [pb]

10°

10?

10

10"

102

(O

Cross section and total uncert.
CTEQ NLO+NLL cross section
CTEQ scale uncert.

CTEQ scale @ PDF uncert.
CTEQ scale ® PDF @ o uncert.
MSTW NLO+NLL cross section
MSTW scale uncert.
MSTW scale @ PDF uncert.

300

400

I___‘Ill_l_‘III_I_"'l—l—"||J_||||J_||||_|_|||\_|_|||
200 250 350 b

600
m. [GeV/c’]



7 TeV, 4.7 fb"!

Searching for the Stop at 7 TeV

Searches tailored to stop mass range

Very Light stop — 2 soft leptons Heavy stop — 0-lep+b-jets
t — b + X0 L=t X

> 10t T T T 3
8 ATLAS omazn a7 3 > T
< S [Lat-arw %4 Standard Model q T 10° [ T N o 10 i 3
< g0 - o ——— Cross section and total uncert. (O} + R
2 2l channels O E = - i B single Top ]
(Bl oo dboser, Wi 5 |a | ____________ CTEQNLOMNLL ross section 8 | V) +es ]
T Ozrsiets - S 10 - ~ g -u+v _
- - miil=112 GeV, m(7)=55 GeV T ” = GO Mk ® L 777 Bkg Syst Error 4
- if1=160 GoV, mi(F)=55 GoV ] 3 CTEQ scale ® PDF © ag uncert. S I (mm ) = (400.1) GeV |
10 = = MSTW NLO+NLL cross section > F . Dala 2011 1
E © 10 Ll
i T WEIr ¥ I, 0000 e MSTW scale uncert. 6 -
i W MSTW scale ® PDF uncert. r ATLAS 1
E 1 r J‘Ldt=447fb",\s=7TeV’
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o H L ]
g //,, 247 /4/,/////‘/ o -
= L J
107 L ]
ET™* [GeV]
0

400 5( 600
ET® [GeV]

0 600
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—
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P
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+ Summary of Stop Searches (7 TeV)

The absence of any significant excess above SM background expectations
is translated into 95% CL exclusion limits for all the considered channels

m(stop) < 200 GeV
Look at 1 TeV 4.1 fb- 1
OOK a
ZI — b+ 5{11 , Tf, production: T, — b+’ 71— Wz (BR=1, m, <200 GeV); T, t+¢’ (BR=1, m_>200 GeV)
;‘ _I T T | T T 17T | I | T T | T T T IOb| T IdlI T ) |1 ISUéY I | | | t T |b |~_ |~_| \IIV( I)+ I |< 2IOOI G V| I_
N . B —  ATLAS e Observed limits (-10505Y) - b7, - W, (my eV)
Xi —_ W( ) + XO 8 200: —— Observed limits (nominal) == Z'epm” (m.. =106 Gev) —
1 1 '—o' -1 80 - J. Ldt=4.7 fb'1 \/s=7 TeV ---- Expected limits (nominal) - 'eptons * bets (m,. =106 GeV)
. E’ — Status: September 2012 Al limits at 95% CL, E "/Z-leptons + biets (m =2xma)
with — T, ] (m; > 200 GeV)
1 60 - ///'/ , = 0 -lepton
— N ——— 1-lepton
either m_, =106 GeV  140— S -\ I Zpion
jei_i- N S ..
2 X 12Ofmlnm (=106 GeV)
or m.,=2xm._, e
X1 X1 100 : P -
= -
80

m(stop) > 200 GeV

=1+ %)

assumed to dominate /

I:Ili-IIA|II?I|II

~-a

150 » 200 250
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+
EW SUSY - Charginos, Neutralinos, Sleptons

Prospine2. 1
10 Ell LI lll 1 II LI !I ll‘l\-‘!‘ll LI Il LI II LI llrln?pllnlolg
F G, pbl: pp — SUSY N SN VS -7 TeV ]
I E =
- ~ =
: -~ - l_]; :
-1 .
e E
2[ IR :
10 ||l|||||||||||||||||||||n|'|;{ll"|'|‘|||||I|||| T
100 200 300 400 500 600 700 800 900 \
mwnragc IGE\"I
Direct Gaugino Searches
chargino-chargino: 2-lep
chargino-neutralino: 3-lep + 2-lep (when one lepton not seen)
Direct Slepton Searches
slepton-slepton: 2-lep

A De Santo, SUSY at ATLAS



+ Weak SUSY — Charginos and Sleptons

Consider purely leptonic decays of chargino pairs

Simplified models with intermediate slepton

Signature: 2-lep + E™iss

71TeV, 4.1 fb!

Search also sensitive to direct slepton production (beyond LEP)
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Weak SUSY — Charginos and Neutralinos

Leptonic decays of chargino-neutralino pairs
Simplified models with/without intermediate slepton

Signature: 3-lep + E;™iss + (Z-request/veto and/or m(v,lep)>90 GeV)

Gain from combining also with 2-lep signature (if one lepton is unseen)

50—
4005
350 >
= I Ldt=47fb
3000 1s=7Tev
pMSSM, 243 leptons S
2500 M, =100 GeV, tan = 6

100 150 200 250 300 350 400 450 500

Also consider more complex models with intermediate slepton— pIVISSIVI
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RPV SUSY and All That
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* R-parity Violation (RPV) R =(-1)"""

R-parity conservation is hinted by proton stability, but not strictly required

Proton decay can be prevented by other symmetries that require lepton or baryon
number conservation but violate R-parity

(can also accommodate non-zero neutrino masses and neutrino mixing)

General R-parity violating term

Wepy = A LL ES + A LO D +&L.H, + AU D Df

\ J \ J \ J

Lepton Nr. violating terms Bilinear Term Baryon Nr. violating term

If R-parity is violated
Sparticles can be produced in odd numbers
LSP can be coloured and/or electrically charged

LSP can be unstable

* LSP mass peaks (from SM final-state particles)
* potentially, long-lived LSP

* missing transverse energy may be small
ADec



RPV 4-leptons

Trilinear lepton-number-violating RPV: Wgrpy = )\,j jkL-iL jE_k

Can have both charged leptons and neutrinos in the LSP decay

- high lepton multiplicity and moderate values of E™iss

Assume single coupling dominance, with A,,; as the only non-zero coupling
chosen as a representative model with multiple e / u in final state

_ e+(u+>
an

e

~0

X / e
A

) et

~

Xo Jiw) ) vl

At

e(p) et

~0
X é*(ﬁz*) / vy(ve)
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Scenario #1

Lightest chargino and neutralino only
sparticles below the TeV scale

RPV 3-body decay of LSP to eev or euv states

(BR =50 % each)

Scenario #2

(m,,, tanf) slice of MSUGRA/CMSSM
(containing BC1 benchmark point [Allanach et al.])

m,=A,=0, u>0, A;,; = 0.032
Both strong and weak production
Light stau is LSP in most of parameter space

T1 — TE€Ve OF T1 — TEeV,,



RPV 4-leptons

>= 4 leptons (e, m)
No SFOS pairs with mass below 20 GeV

Events / 50 GeV

No SFOS pairs within +/- 10 GeV of Z mass

A B B R B B B e =
Q
\s=7TeV  |Ldt=471" === Data 2011 E 9] 1s=7TeV  |Ldt=471" —e— Data 2011
%% Total SM 3 %% Total SM
[J Reduc. bkgd — [] Reduc. bkgd
. Dz @ Dz
E " 1] "
£ 50 GeV W i zww 3 = B i zww
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== SUSY ref. point 2
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SR1: E;™ss > 50 GeV (missing momentum from neutrinos)

SR2 :m i > 300 GeV (large multiplicity of high-p, objects)
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R Chargino masses up to 540 GeV excluded for LSP
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Values of m, ,, below 820GeV are excluded
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RPV Scalar Tau Neutrino (eu resonance)

E 103 ATllAS I ° I Data 20;1 [ ] IFake Bkg.I
2 \f =7 TeV Ton 0 e ¥a50 G
> 2 Ldt=1.07fo" WM Zy-tww  — - Z(700 GeV) .
g ' Search for an excess at high values
g 10 of the opposite-charge eu invariant
1 mass spectrum
10" 1
" Signal possibly originating from
I TR Yo% 2 | R resonant decays of neutral
o

0: 200 400 600 800 1000 1200 1400 Spa'rtiC]'eS in RPV SUSY

Tau sneutrino = LSP

me, [GeV]
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) I -
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C Ay, = 0.07 (ATLAS 2011 data) J o) E [ Expected Limit+2 ¢ E
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RPV Scalar Top (eu continuum)

d 3 e RPV SUSY models also allow for LFV
= interactions through the t-channel
: i exchange of a scalar quark.
|
4 <« 7 —<—_ W 5
= A ARV / 242 42 (“ 2)
do[dt = |Ni31 93117 /[64Ncs® (t —m3 )]
— 3 T T -
% atLas | I I +us: Signal (n}=| 95 GeV) | q‘g 1 0 é AITLAS | | ’_I - Cl)bservled LII"'nIt | ]
G 1E [z 8 Tola Bacground 3 — N . e Expected 95% CL Limit-
B g = i © det —21fp' [ ExpectedLimit+1c -
@ 10k : ‘ - [ Expected Limit+ 26 1
s —— Theory
a0
1E

P13t Aogil = [Ryz Aogol = 0.05
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Data/ SM
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A Lot More Results...




+
RPV and Long-Lived Particles

Various possibilities

RPV scenarios with A, A", A" < 107 - displaced vertex

Low chargino-neutralino mass splitting (~100 MeV) =2 7kink” from low-pq 7wt
Long-lived gluino from heavy-squark-mediated decay —> R-hadrons

Weak cupling of NLSP to gravitino in GMSB models —> stable sleptons

Metastable

Challenging analyses D _
Require dedicated effort Di:ﬂf;ed ;Ziiﬂi?:i‘f
(on tracking etc)

'
7’
7
7

Stable

Stable
massive

particle Slow,

penetrating

>
O(10 mm) O(100 mm) >0(1000 mm) Decay length
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Some results from LL particle searches

LL AMSB chargino - neutralino + pion

Diplaced mlutitrack vtx with high-p, muon

tanB=5u>0
— 77 07 V AL A I o, 7' T 2 27 V' T~ T~ =
T B
— - 10 F
1=
e - ]
r
/
I’
1 54 —
- 2 ATLAS .
- J-Ldt=4.7fb‘1,\s=7TeV-
ya Observed 95% CL limit (+1c5es)
Expected 95% CL limit (1 6,,,)
" | ATLAS (7 TeV, 1.02 fb", strong prod.)
[ LEP2 exclusion
1 P . )~k
10 L, | Z—= stple'y,
100 150 200 250 300

mz? [GeV]

Metastable Chargino

Pixel  SCT TRT
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1 0'1 PRSPINO 700 eV squark pai production

R
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Displaced Vertex
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Event 1605517




A Lot More Results...

... but...




Summary and Conclusions
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+ SUSY Searches at

MSUGRA/CMSSM : O lep +j's + E
MSUGRA/CMSSM :
Pheno model :
Pheno model : Olep +j's +E
Gluino med. 7~ (G—qdg ) : 1 lep +j$ +E
GMSB :2lep (OS) +js+E
GMSB : 1-27+ 0-1 lep +]S+E

GGM :yy +E n":‘

g—)bbx _gnrtual b) Olep+12b-'s+E; ..
g—)bb _Xlrtual b):0lep+3b-js+E
g—>bbx (realb): Olep + 3 b-'s +E
g—)tfx (vurtualt)_ Tlep+12b's +E, ..
g—>ttx (vnrtualt) 21ep (SS) +js +Ey e
—)tfx (virtualt) : 3lep +j's + E
g—)tfx vnrtualt) 0 lep + multi-'s + E, .
g—)ttx (vnrtualt) Olep+3 b-J S +Ey e

Olep+js+E
T.miss

T miss
T miss

T miss
T miss

T miss

gluino mediated

bb, b,=b7, : 0 lep + 2-b-jets vE,
bb, b—)t;;,I 3Iep+Js +Ey s

it (very I|ght) t—)b,( :2lep+E

tt (light), t—)b,( 1/2 Iep +b-jet+ E
it (heavy), t—>rz° 0 lep + b-jet + E
1t (heavy), t—)tx 1lep + b-jet + E
it (heavy), t—)tx 12 Iep +b-jet+E
__________ I +bijet+E
ILIL, I—)Ix :2lep + E, miss
,x SV =l 2 lep + E

— T miss
T.miss
T miss
T miss
T.miss

T,miss

Iong Ilved ,(
Stable g g R-hadrons Full detector

Stable t R-hadrons : Full detector
Metastable § R-hadrons : Pixel det. only
e GMSB : stable T

RPV : high-mass ey
Bilinear RPV : 1lep +j's + E

T.miss

BC1RPV:dlep+E, ..

Hypefcolour scalar j m
Spin dep. WIMP interaction : monojet + E T miss
Spin indep. WIMP interaction : monojet + E

................................................................................................... Tamess .

T.miss |

Tlep+js+E; ... |

T.miss |

ATLAS - Status

ATLAS SUSY Searches* -

95% CL Lower Limits (Status: SUSY 2012)

| g e I T TTI ||
i q=gmass
g mass
ass (m(g)<2TeV, hghlz )
i q mass {m(@) <2 TeV, Ivghlg )

i g mass {lanﬁ > 20)
[ g mass {m(x ) > 50 GeV)
g mass {m(z )< 300 GaV)
g mass (m(x ) < 400 GeV)
g mass (m(x )= B0 GeV)
g mass (m(z‘) <150 GaV)
I b, 8 T 2012-105 gmass (miz" )<3aosaV)
g mass (any m(z )<m(g))
I ! ) y g mass (m(z ) < 300 GaV)
g mass (m[x )< 50 GeV)
gmass (m(z" |) =60 Gev)
L=47 107, 7T FLAS-C 0121061 bmaSS(m(x)<1506eV]
I ' 2012-108] gmass.(m(x) 2m(1))
| =47 } 3! tmass (rn(z) 4SGeV)
L=47 fb”, 7 TeV [CONF-2012-070) 120-173168W]  mass (m(z )= 45 Gev)
L=4.7 1b”, 7 TeV [1208.1447) 380-465 tmass (mu J=0
L=4.7 b”, 7 TeV [CONF-2012-073) 2_ tmass i ) 0)
L=4.7 fb”, 7 TeV [CONF-2012-071) 298-305 GeV | t mass (mu )= 0)

|
|
|
|
(=47 "7 T ‘ .24 T gmassuanﬁ<15)
I

. I_ tmass (115<m(’ ) <230 GaV)

L=4.7 fb", 7 TeV [CONF-2012-076) 93-180GeV| | mass (rn(_z )=0)
L=4.7 fb”, 7 TeV [CONF-2012-076) | 1203306ev. 7. mass (m(z ) =0, miiv) = -(m(;( )0m(1 m
 |L=4.7 1", 7 Tev [CONF-201 7"{: mass (mii) = m(x )m(x =0, m(lv)as above)
L x mass (1< )< 10ns)
GV gmass
t mass

gmass (@ > 10ns)
Tmass (5<tanf <20)
V mass (4,,=0.10,4,
G=gmass (¢7,p < 15 mm)
g mass
Gmass (3.010% <, <1.5¢10° 1 mm<cr <
L=4.6 fb”, 7 TeV [ATLAS-CONF-2012- 1__ sgluon mass {incl. limit from 1110.2692)
I p". 7 T 2012 M* scale (m, < 100 GeV, vector DS, Dirac %)

I b, 7 T 2012-0§4] 8 M* scale (m, < 100 GeV., tenscr D9, Dirac )
L1l ] T I B ] [ |

,,=0.05)

del =(1.00-5.8) fb™

g mass {rn(x )< 200 GaV, m{x )= -(rn(1 1+m(@))

fs=78TeV
ATLAS

Preliminary

1 m,g decoupled)

10" 1 1

*Only a selection of the available mass limits on new states or phenomena shown.
A De Santo, SUSY  ay jimits quoted are observed minus 1o theoretical signal cross section uncertainty.
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Desperately Searching SUSY (in Every Corner...)

HI00171181 2UP00000000
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Conclusions

ATLAS has produced an impressive range of results from SUSY
searches in 2011 and 2012 collision data

Sadly, no SUSY just yet ®
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Conclusions

ATLAS has produced an impressive range of results from SUSY
searches in 2010 and 2011 collision data

Sadly, no SUSY just yet ®

It was not around the corner!!
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Conclusions

ATLAS has produced an impressive range of results from SUSY
searches in 2010 and 2011 collision data

Sadly, no SUSY just yet ®

It was not around the corner

Plenty of corners still to explore...
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Conclusions

ATLAS has produced an impressive range of results from SUSY
searches in 2010 and 2011 collision data

Sadly, no SUSY just yet ®
Stay Tuned!

Plenty of corners still to explore...

... and plenty of data too!
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