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The ATLAS detector

- ATLAS is well suited for detection
of many SUSY models in prompt
or non-prompt signatures
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2hysics In a very challenging environment

« / candidate in 25 reconstructed
vertices event

=) RARRERAREN LERRE A A RARRE LR
L j40F ATLAS Online 2012, \s=8 TeV  [Ldt=21.7 b ]
% 120f B >=207 -
- Managed to achieve great understanding § F E
of the SM despite the conditions 3 %0 E
8 60F ]
: .
. . . g 0 ]
* The upcoming Run in 2015 will be even 201 E
more challenging 0 e
0 5 10 15 20 25 30 35 40 45

w0
o

Mean Number of Interactions per Crossing



IPA, London 2014

Lucian Ancu, Université de Genéeve

SM is well measured and understood

Standard Model Total Production Cross Section Measurements sewws: iy 2014
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SUSY phenomenology

SUPERSYMMETRY
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R-parity = (-1)3(B-b+2s

if conserved (RPC)
- SUSY particles produced in pairs
- Lightest Supersymmetric Particle (LSP) -
candidate for Dark Matter
if violated (RPV)
- rich and diverse phenomenology
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SUSY Production
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http://www.thphys.Wni-heidelberg.de/~plehn/includes/prospino/prospino_lhc8.eps

Charginos, neutralinos, sleptons
- small but clean signatures
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Strategy designed to cover a large set of models

Long-
s o Lived
R-Parity-Conserving R-Parity Violation
Stron Various
st an 3rd gen Weak RPC RPV ranges of
gen stop,  EWK- prod. prod. lifetime
squarks, sbottom inos, RPV RPV
gluinos sleptons decays decays

- Each analysis optimised for several models.
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From SM backgrounds to SUSY SRs

Standard Model

Top, multijets
Z, W, WZ, WW/Z, Higgs

, Irreducible
Reducible Normalize MC in Control
Regions
Small contributions - rely on MC

Determined from data
Analysis specific

Validation
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Cross check SM predictions
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Stop search strategy
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Stop search strategy
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Stop search strategy
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Results

\s=8TeV fL dt=20t"  ATLAS

{ SN (ht) bCd bulk
()] ISCIVC '(]
m(i,. \'l" 1)
(300, 200, 100) GeV
372 + 31 73+ 8 2% + 3 2
— 16 R . o ‘ A
= 120 9178 34| 29 3 -
-/ . T } 2°2 3 Y)Y . + .
U .'l” I \“ 1-)-) L L4 Hbh ‘I /\l
= 583 144 61
o 90 47 17 3
2220 4+ 113 T + 27 241 + 14
2220 @ 7 241
| 37 ® ., & ,
60" >
( o
N 1345 4+ 40 705 4+ 27 260 + 16 "5
1345 05 @ 2%0 @ 4
" 7 2 1 N
04 . -
80 .° 175 250
S amrs 1GeVl

® (Constrains the fit

S

n
o

Events /83.3 GeV

S

ATLAS

\s= 8TerLdt 20"

bCb_high

——-m t,,x"’,.'?)=(550,12°»1°°) GeV

—~—Data
Clg
[CJW+jets

!' production, T, — b+, /—OW +7

100

150 200 250 300 350 400 450
any_JGeV]

m -2m

o 300
o

12

€ 250\

' I
ATLAS

fL dt=20M", 18=8 TeV

1-lepton + jets + E7

‘] T ] T ]
— Observed limit (=1 n;:f,:)

All limits at 95% CL

15



IPA, London 2014

tt, production, t, - b¥.,%,— W' %, ATLAS Preliminary, L, =201b"1s=8 TeV,
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Status: ICHEP 2014
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Summary of stop searches
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Inclusive no leptons
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Inclusive no leptons

* No excess over SM background seen

« Limits set for pair gluino and squark
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Chargino-neutralino pair productio
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Chargino-neutralino pair productio
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Production

ATLAS Preliminary 20.3fb", 1s=8 TeV Status: ICHEP 2014
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« pMSSM interpretation

- Sleptons very heavy
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Multilepton ( 4 or more leptons)
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Muon and displaced vertex

« For very small couplings => non prompt particles q #—q
. . P ._ M 9 ot
- Search for displaced vertices with muons 7 . o A
- Al
- Re-tracking performed to increase signal efficiency ;\ %t N
p W q
4

- vertex 4mm away from PV and not close to ID material

Run 165821
Event 1605517

Vertex reconstruction efficiency

Pixel modules
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_Results

= L 810wy ATLAS -
8 :l © ; preliminary
o ) i B \s =8 TeV
§102 E S5 ?.HL det=2o.3fb"
x ATLAS |83 '

= = preliminary

5 !

>

ignal region \s =8 TeV 2.3

1 O - 1.0 TeV squark pair production (NLO+NLL)
ILdt =20.3fb"" <
@paa2012 |19
: =1
1 Slgnal MC —
1+0.5
| d _ 0

3 4567810 20 30 40
Number of tracks in vertex

- Extremely low background 0.02+0.02

 Limits set for different combinations of squark and neutralino masses

( M-medium, L-light)
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ATLAS Preliminary

Status: ICHEP 2014 Vs=7,8TeV
iss . - 2 o
Model €T,y Jets ET™ [Ldqm™) Mass limit Reference
L v l Ll L) L v Al ' L L) Al Al L Ll L)
MSUGRA/CMSSM 0 26jets  Yes 203 |&@ 1.7TeV mij=m(g) 1405.7875
MSUGRA/CMSSM Tep 3-6 jets Yes 20.3 2 1.2 TeV any mig) ATLAS-CONF-2013-062
MSUGRA/CMSSM 0 7-10jets  Yes 20.3 F 1.1 TeV any mig) 1308.1841
i, q_..,y';, g g-g & Yos gg : 850 GeV - m{E1)=0 GeV. m(1* gen. d)emi(2™ gen. 3 1405.7875
£8, 899 - Yos . mit))0 Gev 1405.7875
22, B=qq¥| —gqW* ¥} Ve 36jets Yes 203 |R@ 1.18 TeV mit)<200 GeV, m(k" j=0.5(mit’ )emiz)) ATLAS.CONF-2013.062
28, B-rqa(ltjt v/w)i‘." 2ep 0-3 jets - 203 |# 1.12TeV mii})=0GeV ATLAS.CONF.2013.089
GMSB (/ NLSP) 2eu 2-4jets  Yes 4.7 tanfi<15 1208.4688
GMSB (/ NLSP) 1-2r+0-1¢ 0-2jets Yes 203 |2 16TeV tang>20 1407.0603
GGM (bino NLSP) 2y . Yes 203 |& mit})>50 GeV ATLAS-CONF-2014-001
GGM (wino NLSP) Tepusry . Yes 48 mit))>50GeV ATLAS.CONF.2012.144
GGM (higgsino-bino NLSP) Y 1b Yos 48 mit))>220GeV 1211.1167
GGM (higgsino NLSP) 2e,u(2) 03jets  Yes 58 m{NLSP)>200 GeV ATLAS-CONF.2012-152
Gravitino LSP 0 mono-jet  Yes 10.5 m{G)>107" oV ATLAS-CONF.2012-147
S g-.b5§° 0 3b Yes 201 |& 1.25 TeV mi})<400 GeV 1407.0600
ig 9""73 0 7-10jets Yes 203 |& 1.1 TeV mit]) <350 GeV 1308.1841
-5, i~ g-arily 0-1e.u 3b Yes 201 |& 1.34 Tev mit})<400 GeV 1407.0600
2—biX, 01 eu 3b Yes 201 |& 1.3 Tev mi])<300 GeV 1407.0600
byby, b, -.m‘, 0 2b Yes 201 | & 100-620 GeV m{i})<90 GoV 1308.2631
&1&] » Ill —0n'| 2e,u(SS) 03b Yes 20.3 &y 275-440 GeV mit])=2 m(i’?] 1404.2500
fyfy (light), 7y —bi; 12, 126 Yes 4.7 f 110-167 GeV mit])-55GeV 1208.4305, 1209.2102
fify (light), 7y —'th 2ep O-2jets  Yes 203 |7 130-210 GeV m{t}) =mii, }-m(W)-50 GeV, m(i, J<<mii]) 1403.4853
fif (medium), 7y il :' 2e.p 2jets  Yes 203 |4 215-530 GeV miE])=1 GeV 14034853
17 (medium), 7, -.hx, 0 2b Yes 201 i 150-580 GeV mit])<200 GeV, m(] }-m(t})=5 GoV 1308.2631
77y (heavy), iy —t¥) f) lep 1b Yes 20 |i 210-640 GeV m{t))=0 GeV 1407.0583
fify (heavy), r. —tk) 0 2b Yes 2041 i 260-640 GeV mit])=0 GeV 1406.1122
iy, iy _.‘,r, 0  mono-jet/c-tag Yes 20.3 f 90-240 GeV i, -mii} )<B5GeV 1407.0608
fyfy (natural GMSB) 2e.u(2) 1b Yes 203 |4 150-580 GeV m{i)>150 GeV 1403.5222
i, h-h +Z Se.pu(7) 1b Yes 203 |7 290-600 GeV m{¥)<200 GeV 1403.5222
iy LR, r-.lx, 2epu 0 Yes 203 |7 90-325 GeV mit])=0 GeV 1403.5294
g.‘ :; Xi —Intw) 2ep 0 Yes 203 |§ . 140-465 GeV m{¥1)=0 GeV. mi7, n-o.s(m(i':)mii» 1400.5204
¥y i, —t(r¥) 2r . Yes 203 |X 00-350 GeV mit ,').oe.v mit, ¥)=0.5(m(¥] }+m(t})) 1407.0350
Eg fu'*i =il (), 0 L) Sep 0 Yos 203 |l 700 GeV (] JamiE2), m(E)<0, (7. 7)=0.5(m(E] ok 1402.7029
xi Wi 7"6 23ep 0 Yes 203 !"J‘ 420 GeV M{E] Jem(K3), miE})=0, sloptons decoupled | 1403.5294, 1402.7029
FpEs WA AT Ve 26 Yes 203 !".2! mET Jem(E2), miE7)=0, slopions decoupled | ATLAS-CONF.2013.083
Va3, 22 gl 4epu 0 Yes 203 A‘{, 620 GeV mF2)em(E). mit] )0, m(7. #)=0.5(mit%)smii})) 14055086
Direct .r. ¥\ prod. .Rlong-livad ¥, Disapp.trk 1 jet Yos 203 A;': m«iz)m(i‘.’p:t 60 MoV, r(i+)=0.2 ns ATLAS.CONF.2013.069
Stable, stopped i R-hadron 0 1-5 Yos 279 832 GeV m{E})=100 GeV, 10 ps<r(#)<1000 = 13106584
GMSB, slablo t. X.-O?(? ﬂ)oﬂc w 1-2p . 159 10<tanf<50 ATLAS-CONF-2013-058
GMsg X1 -yG, long-lived ¥} 2y : Yes 4.7 0.4<rit))<2ns 13046310
34, X1 —qqu (RPV) 1, displ. vix - - 203 |4 1.0 Tev 1.5 <cr<156 mm. BR(u)«1. m{{})«108GeV | ATLAS-CONF-2013-092
LFV pp—s¥e + X, ¥r—ve + pt 2ep . 46 4311=0.10, 4;5;+0.05 12121272
LFV ppv, + X, ¥, —ve(p) + T Tepusr . . 4.6 A3,,#0.10, 4325,+0.05 12121272
E Bilinear APV CMSSM 2¢4(SS) 03bh Yes 203 |4R 1.35 TeV i) =mii). cTesp<t mm 1404.2500
< ST § ¥ T W, | —ees, . epv, dep - Yes 203 |& 750 GeV m{E))>0.2xm(E]), 2,3 20 1405.5085
UKy X —=WE U =i erp,  Bepsr - Yes 203 l‘!’ 450 GeV m{E})>0.25m(i7), 44,40 1405.5085
£—q9q 0 6-7 jets - 203 | 916 GeV BR()=BR(b)=BRYc =% ATLAS-CONF-2013-091
Besiyt, [y =+bs 2¢,u(SS) 03b Yes 203 |& 850 GeV 1404.250
Scalar gluon pair, sghluon—g§ 0 4 jets - 46 sgluon ~ 100-287 GeV incl. kmit from 11102653 1210.4826
Scalar gluon pair, sghuon i 2¢,u(SS) 2b Yes 143 | sgluon - 350-800 GeV ATLAS-CONF-2013.051
WIMP interaction (D5, Dirac y) 0 mono-jet  Yes 105 m{y)<80 GeV, limit of <687 GeV for D& ATLAS-CONF-2012-147
s 4 l 'S s 2 24 4 l 2 2 4 4 2 'S 4
V5=8TeV 10~! 1
full data Mass scale [TeV]

‘Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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Conclusions

« SUSY Searches at ATLAS cover a large set of possible models

- 18 papers published on the 8 TeV dataset

- https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults/

g-g production, § — qq %,
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