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YSupersymmetry Snmtennm,

® Supersymmetry is a popular AR :5
extension to the Standard WD @
Model 00 -

Standard particles SUSY pf;rticle: h
® Strong motivations for SUSY at the TeV-scale
.y . . f S
O stabilize light Higgs mass y " AN
O© dark-matter candidate “O‘" = . ‘\; o
O gauge-coupling unification T

® There are many possible
SUSY models:

© mechanism for breaking SUSY:
gauge-, gravity-, anomaly-mediated

O sparticle masses and SUSY parameters
O R-parity conservation or violation

CMSSM

O there is more to SUSY than the MSSM!

T. Rizzo (SLAC Summer Institute Aug 2012)
~ Michael Begel FNAL W&C December 7, 2012 2 '




</Supersymmetry

BROOKHIAEN

NATIONAL LABORATORY
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Strong Production

® squark & gluino production
® dominant at hadron colliders

® typically EMSS based search
channels

Third Generation

® top squarks
small cross section compared
to generic di-squarks

® decays can include tt

Weak Production
® direct gaugino production
@ typically multi-lepton &
ET'*>search channels

Michael Begel FNAL W&C December 7, 2012 3



Mural by Josef Kristofoletti
(painted 2009-10; 1/3 scale)
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%
) ATI AS BROOKHPLAEN
. NATIONAL LABORATORY

Multi-purpose, high resolution, hermetic detector

Magnets: Central Solenoid & 3 Toroids
Tracking: Pixels, Silicon Strips, Transition Radiation Tracker
Calorimeter: LAr & Scintillator
Muon: Drift Chambers & Scintillator
Muon Detectors Tile Calorimeter Liguid Argon Calorimeter
Trigger
Level 1: 75000 Hz
Level 2: 6000 Hz
Event Filter: 600 Hz
Reconstructed
Objects
® electrons
® photons
® muons
® hadronic taus
® jets
® bp-jets
- ] \ N ® FEmiss
Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker T

Michael Begel FNAL W&C December 7, 2012 5



< Data Taking

BROOKHIAEN

NATIONAL LABORATORY
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c - |:| ATLAS Recorded c - |:| ATLAS Recorded |
g 5 Total Delivered: 5.61 fb* ) R g - Total Delivered: 23.1 f5
3 = —ola Dovere 202 - =" ‘3 20 S B
— - Total Recorded: 5.25 fb* ] ‘S ~  Total Recorded: 21.6 fb" 7]
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[ 2 g= [ - i
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28/02 30/04 30/06 30/08 31/10 28/03 30/05 01/08 03/10 05/12
Day in 2011 Day in 2012
ATLAS p-p run: March-October 2011 ATLAS p-p run: April-Sept. 2012
Inner Tracker Calorimeters Muon Spectrometer Magnets Inner Tracker Calorimeters Muon Spectrometer Magnets
Pixel SCT TRT LAr Tile MDT RPC CSC TGC Solenoid Toroid Pixel SCT TRT LAr Tile MDT RPC (CSC TGC Solenoid Toroid

99.8 996 99.2 96.9 99.2 994 98.8 0994 99.1 99.8 99.3

100 99.3 995 97.0 99.6 999 099.8 999 99.9 99.7 592

All good for physics: 89.9%

All good for physics: 93.7%

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at
Vs=7 TeV between March 13t and October 30th (in %) - corresponding to 5.2 fb! of recorded data. This data quality status refers
to the data after the summer reprocessing campaign.

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at
Vs=8 TeV between April 4t and September 17t (in %) — corresponding to 14.0 fb? of recorded data. The inefficiencies in the LAr
calorimeter will partially be recovered in the future.
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BROOKHIAEN

NATIONAL LABORATORY
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Performance with Pileup BROOKHLVEN
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</Standard Model

S ATLAS Preliminary
= 35pbt g g g : 5 5
— e LHC pp Vs = 7 TeV
B 35pbt Theory
= : ' ' m Data 2010 (L = 35 pb™)
— o Data2011(L=1.0-4.7fb™
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= mm Theory
- e Data 2012 (L=5.7 fb™
B = ; : : :
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— 1o :
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Michael Begel FNAL W&C December 7, 2012 9



|
+Higgs Boson BROCKHAUEN
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Inclusive searches

3rd gen. sq.

gluino med.

MSUGRA/CMSSM llep+js+ ET‘miss

Pheno model : 0 lep +j's + E;

Pheno model : O lep +j's +E

GIuino med. Ek (nqqﬁ%’* tllep +js+E;
B(INLSP) 2lep (OS) +js+E.

GMSE (NP 18 ¢+ 5 0ep + o L ETmes

T,miss

GGM (bino NLSP) w+E_’

GGM (wino NLSP) :y + lep +E_°

GGM (higgsino-bino NLSP) :y + b + E
GGM (hlggsmo NLSP) Z+ jets +ED

T,miss
T,miss

ss
T ,miss

g-bbx (virtualb) : 0 Iep +3bj's +ET,m|ss

g-tig, (virtyalt) : 2 lep (SS) +j's +Ey

N (V|rtual t):3lep+j's+E; i

g tix, (virttial t) 0 lep + multi-j's +Ey e
g_%t _jvntu t,) . O Iep + 3 b'J S+ .E.T,miss .

bb b b O Iep + 2-b- jetS + ET miss

:3lep+js+E
/21Iep (+ b-jet) +E
+bjet+E

t_.b :2lep+E
1Iep+b-jet+E

T, miss

bb
tt (light),t-b _}#

t (medium), i-'b

tt (medlung

T, miss
T ,miss
T,miss
T ,miss

W i-tX :0/L/2 lep (+ b-jets) + E,
............ t_t_(_na_wra_' _C_f_M_S_BL_ZJ - +b-jet +ET "
A=l i 2lep +Eq

( _.I 2lep + '
Iﬁv 3lep + T'mfss
T,miss

"""""" Difééi gpéf r prod. (’AMS

WIMP interaction (D5,

) long- Ilve&r?

Stable g R-hadrons : low B, By (full detectori

Stable t R-hadrons : low B, By (full detectorg:|
GMSB stable

LFV: Pp Y ﬁ - e+l resonance
LFV : pp- +X - e(u)+T resonance
ilinear RPV CMSSM : 1 lep+7js+E

—eev ,epv :4lep+E
_.eev euv :4lep+E

T,miss

_, )
T,miss

T mISS

calar jluon : 2-jet resonance palr
irac x) ‘monojet’ +E

ATLAS SUSY Searches* -

tmass (m(x) 55 GeV)
1160-350 GeV tmass (m(x) oeev m(x) lSOGeV)
[ 160-440Gev. t mass (m(x) oeev m(t) m(x) 10 GeV)
[230560GeV.| t mass (m(x) 0)
J80%e5/6eV t mass (m(x) 0)

t mass (115 <m&b) <230 GeV)

L=13.0 fb™, 8 TeV [ATLAS-CONF-2012-166]
L=13.0fb™, 8 TeV [ATLAS-CONF-2012-167]
L=13.0fb™, 8 TeV [ATLAS-CONF-2012-166]
L=4.7 o™, 7 TeV [1208.1447,1208.2590,1209.4186]

[E5HEEEeV | mass
| 110-340GeV

L=4.7 o™, 7 TeV [1208.2884]
L=4.7 o™, 7 TeV [1208.2884]

L=13.0fb™, 8 TeV [ATLAS-CONF-2012-154] 1 mass (m()%lt) m(x ) m(x ) 0, sleptons decoupled)
’ % mass (1<t(dh <10 ns)
g mass
t mass
v mass (5 <tanB < 20)

a mass (0.3x ®< A<l 5x10°, 1mm<cr <1 m, g decoupled)
T . mass (x,,=0.10, 1,,,=0.05)
V mass (A3470.10, 4, , ;,=0.05)

1.2 q g mass (€T gp <1 mm)

X 1 mass (m(x )> 300 GeV, )\ LOrA,, >0)

| mass (m(x )> 100 GeV, m(Ie) m(u) m(I,) A, OFA,, >0)

L=4.60™, 7 TeV [1210.4826]

iGeE7Ea sgluon mass (|ncl limit from 1110.2693)

95% CL Lower Limits (Status: Dec 2012)
a=g mass
g mass (m(@<2Tev, light X ) AT!_AS
q mass Mm@ <2Tev, lght )%") Preliminary

g mass & ) < 200 GeV, m) = Ju(m(x )»+m(@)
g mass (tanB < 15)
a mass (tang > 20)
g mass (m&f) > 50 GeV)
g mass
g mass. m& ) > 220 GeV)
%mass (m (H) > 200 GeV)
F“scale m(@G)>10%ev)
TeV. gmass (m(x[E) <200 GeV)
gmass (m() <300 Gev)
gmass (mx ) <300 GeV)
g mass (m(x )< 300 GeV)
g mass & ) <200 GeV)
b mass M) < 120 GeV)
b mass (m(x) 2m.)

ILdt = (2.1-13.0) b
I1s=7,8TeV

(X) 0)
mass_ me’ ) <10 Gey, m(h% E(m(x )+m(x »

mass (m(xE';%D m& ) m(xD’) 0, m() as above)

g mass

<80 GeV, limit of < 687 GeV for ITB)
1 1 1111 1 1 11

fcale (m,

10?

*Only a selection of the available mass limits on new states or phenomena shown.
All limits quoted are observed minus 10 theoretical signal cross section uncertainty.

1 10

Mass scale [TeV]




® No sign of SUSY!
O many limits at 2 1 TeV

O no light squarks or gluinos

® Allowed phase space
strongly squeezed

©® MSUGRA & CMSSM
under pressure

3000

squark mass [GeV]
o
o
o

2000

1500

1000

500

MSUGRA/CMSSM: tanf = 10, A = 0, u>0
T

SUSY:

- -~ Expected limit (+10,,,) -

- Theoretically excluded

| | staulsp

Preliminary °

I Ldt=5.81", (s=8TeV

0-lepton combined

DO, Run Il, tanB = 3, u<0

200 400 600 800 1000 1200 1400 1600 1800
gluino mass [GeV]




/Desperately Seeking SUSY oo

MSUGRA/CMSSM: tanf = 10, A0= 0, u>0
T T

= 8000 R g
® No sign of SUSY! ol & -
. ézsoo — ATLAS % . o) ]
O many Ilmlts at Z 1 TeV _;% - Pre||m|nary \:|Theoret|callyexc|uded
. . = Ldt=58fb" Vs=8 TeV *, .
® no light squarks or gluinos = 2000 I IR N

® Allowed phase space
strongly squeezed
® MSUGRA & CMSSM :

500

under pressure

200 400 600 800 1000 1200 1400 1600 1800
gluino mass [GeV]

® However, only the stop A Natural Spectrum.
and gauginos need to y General “bottom-up” viewpoint _“ L E
be light! | o ' “Distant
@) Natural SUSY . ; . | eV | ) 4}7 Cousins”
® Higgs boson mass O e B
regularized by stop /™y
©® For MSSM: PR — 500 GeV_|
large mixing in stop sector 3 o ly
or heavy squarks o R
0T (—)B
I L.Hall,
«—— C(Closeness to Higes LBL Workshop

10/2011
Michael Begel FNAL W&C December 7, 2012 12




/Stop Production and Decay  =eowmm

® Stop pair production ® Primary stop decay
cross section is strong channel depends on
function of stop mass mg, VS Mt (and myo & my:)
O little dependence on other O f; — tx°
SUSY parameters - 1
10")) L I I I I I I I I R O tl - le
L N\ oNEONEL (pp — £ + X ) [pb)
10 1 A»“ R R R R =
el i e e
10" F 2 [t gl e
100 [ s s s oy
-1 L 3 e R
’ 2EZZ253
1072 F : g
: 100 E :
103 i §
| /S =T7TeV Eb%
10—4 1 1 1 1 1 1 1 1 - =
100 200 300 400 500 600 700 800 900 100C m, 200 300 Stop Mass
[GeV]

my, [GGV] Beenakker et al JHEP 1008 (2010) 098

Michael Begel FNAL W&C December 7, 2012 13



</Recent Stop Results

BROOKHIAEN

NATIONAL LABORATORY

Search for a supersymmetric partner to the top quark in final states
with jets and missing transverse momentum at +s = 7 TeV with the
ATLAS detector

Search for direct top squark pair production in final states with one
isolated lepton, jets, and missing transverse momentum in /s =7 TeV
pp collisions using 4.7 fb—1 of ATLAS data

Search for a heavy top-quark partner in final states with two leptons
with the ATLAS detector at the LHC

Search for light scalar top quark pair production in final states with two
leptons with the ATLAS detector in +/s = 7 TeV proton-proton collisions
Search for light top squark pair production in final states with leptons
and b-jets with the ATLAS detector in /s = 7 TeV proton-proton colli-
sions

Search for new phenomena using large jet multiplicities and missing
transverse momentum with ATLAS in 5.8 fbl of /s = 8 TeV proton-
proton collisions

Search for Supersymmetry in final states with two same-sign leptons,
jets and missing transverse momentum with the ATLAS detector in pp
collisions at /s =8 TeV

Search for gluino pair production in final states with missing transverse
momentum and at least three b-jets using 12.8 fbl of pp collisions at
v/s = 8 TeV with the ATLAS detector

Search for supersymmetry using events with three leptons, multiple
jets, and missing transverse momentum in 13.0 fbl of pp collisions
with the ATLAS detector at +/s =8 TeV

Search for direct top squark pair production in final states with one
isolated lepton, jets, and missing transverse momentum in /s =8 TeV
pp collisions using 13 fb~1 of ATLAS data

Search for the charged current decay of a supersymmetric top-quark
partner in final states with two leptons in +/s = 8 TeV pp collisions using
13 fb~! of ATLAS data

PRL 109,211802 (2012)

PRL 109,211803 (2012)

JHEP11(2012)094

EPJC(2012)72:2237

hep-ex/1209.2102

ATLAS-CONF-2012-103

ATLAS-CONF-2012-105

ATLAS-CONF-2012-145

ATLAS-CONF-2012-151

ATLAS-CONF-2012-166

ATLAS-CONF-2012-167

Jul 2012

Jul 2012

Jul 2012

Jul 2012

Jul 2012

Aug 2012

Aug 2012

Nov 2012

Nov 2012

Dec 2012

Dec 2012

t, — t)z(l)
f1 — tx9

f1 - 55
ot
t1 — bx3

f1 — bX3
§— It
§— EHt
§— EHt
§— tt
£ — tx9

Ey — bRy

. o
t1 — bx3

Michael Begel

FNAL W& C December 7, 2012
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$/Generic Analysis Strategy  =reewmnem

® “Cut & Count” methodology

® Main background: tt production

® reject tt using event kinematics
O use b-tagging to suppress other backgrounds

® Define & Control regions

O control regions to normalize
SM backgrounds to data

® Dominant uncertainties:
O jet energy scale & resolution [ ATLAS Bxample | oy it i 10,y

O b'tagging . . 500:—J-Ldt:4.7fb'l,\@=7TeV All limits at 95% CL
O theory and simulation : |

® Interpret results using
Simplified Models
O 95% CLs limits in mass plane

O publish values for external use
(HEPData)

ET (GeV)

L L O

g-g production, g - tf%(i
S- FTrrrr ] rr 11
600 — | Observed limit (+10y.5")

1 L1 1 G 121 11 1
500 600 700 800 900 1000
m; [GeV]
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_'/ < N\ ~N 0 -
$tx,; Final State L
NATIONAL LABORATORY
&7
~ !

® Consider mg, > m¢+myo so that t; — t + %9

is an available decay channel

O assume other squarks and gluino are much heavier
O stop is essentially decoupled from the rest of SUSY

JL.R
E /
I AP LSP

A

=k
/
/

I Michael Begel FNAL W&C December 7, 2012 17



BROOKHIAEN

NATIONAL LABORATORY

[
q 0-lepton
<> no leptons
g pEmsees LSP Q > 6 jets with pt > 30 GeV

leading jet pr > 130 GeV
> 1 b-tagged jets
v éb EMiss > 150 GeV

N : tt Decay Mod

et ut t ud cs

2-lepton wt 1-lepton
two leptons (e or u) & b e or u with pr > 25 GeV

with pr > 20 — 25 GeV o > 4 jets with pr > 80, 60,
> 2 jets with pr > 25 GeV Q S S 40, 25 GeV
leading jet with pr > 50 GeV = + O-tagged |els

> 1 b-tagged jets o EMiss > 150 GeV
m7> > 120 GeV A E_lrpISS/‘ /Hr > 8 GeV?

Michael Begel FNAL W&C December 7, 2012 18




</0-Lepton Search SROSKMEN,

® tt — T+jets background dominant

© require two reconstructed top quark mass peaks Q

© use mr between b-tagged jet and E;“iss

O [+jets control region: convert [ to tau

100 =Y 7 3 100 =Y 7
O : B single Top : O : B single Top :
Q[ W v (V) + jets ] S L W v (V) + jets ]
~ 80+ iy — ~ 80+ A iy -
ﬂ = MC Stat Error . B = MC Stat Error .
c I I (m,m,) = (400,1) GeV | c - Y (m,m.,) = (400,1) GeV |
3 " 3 i

B ® Data 2011 N B ® Data 2011 N
W 601 ~ W 601~ -
- ATLAS ] [ ATLAS |
- _ -1 _ - - _ -1 _ T
401 ILdt—4.7fb Ns=7TeV | 401 J-Ldt—4.7 b Ns=7 TeV ]
20 — 20re —
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Events / 50 GeV
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</2-lepton Search BROOKHLVEN

I L2 miss : l1 L2
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2-lepton Search

BROOKHIAEN

NATIONAL LABORATORY
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T, production: T, — t+ (BR=1)
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Status: September 2012
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Entries / 10 GeV
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$/1-lepton Search SROIHOMEN,
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ﬁ production, f_, t%p

Status: December 2012

— Observed limits
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- - -
$bx; Final State BRODKHOMEN,

-+ SO that

® Consider m¢ 2 my, > my:

t; — bx; - WHg9

® Interpreted in terms of
benchmark MSSM scenarios:

C Myx ~ 2 X myo (gaugino universality)

¢ my+ =106 GeV
1

© mg, =180 GeV and a grid of My VS Mo

X1
Q @ electron with pr > 25 GeV or

g muon with pr > 20 GeV
> 4 jets with pr > 20 GeV
> 2 b-tagged jet

b EMiss > 40 GeV
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$bx7; Final State BROOKHAVEN
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bx7 Final State

.4, production, - b, m, =2y tt, production, T, b+, m;, =106 GeV hep-ex/1209.2102
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bx7 Final State

Events / 5 GeV
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ﬁ production, T - b+§it % - W(*)+§p Status: December 2012

l;l 350 [T T 1 | T T 1 | T 1 | | T 1 1 | | T 1 T 1 1 | T T 1 | T T 1 | ]
8 B ATLAS Prellmlnary L,=13fb*{s=8 TeVand L, =4.7 fb’{s=7 Tev 7]
|_E|}<H 300 __ m =106 GeV - 2L [1208.4305], 1-2L [1209.2102] __
— == m =150 GeV 1L ATLAS-CONF-2012-166 _
E - = m = rrr 10 GeV 2L ATLAS-CONF-2012-167 —
B En m =2 x m;p 1L ATLAS-CONF-2012-166 1-2L [1209.2102] I
250__ — Observed limits ~ « Observed limits (-1o,,,,) ===- Expected limits |
- Ny ]
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NATIONAL LABORATORY

{/Gluino-Mediated Stop g

» If mg < my. and the stop is the lightest squark,
then § — tt;’ — ttx°

Same-Sign Dilepton Trilepton

2 SS leptons with pr > 20 GeV 3 leptons with pt > 15 GeV
> 4 jets with pr > 50 GeV > 4 jets with pr > 20 GeV
ETS> > 150 GeV ETS> > 50 GeV

IL

Multi-b-jets Multijets

no leptons no leptons

> 4 jets with pr > 50 GeV > 7 jets with pr > 55 GeV or
> 3 b-tagged jets > 6 jets with pr > 80 GeV
ETS> > 200 GeV ErTniSS/\/HT > 4 GeV"7?
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'Same-Sign Dilepton BROOKHAUEN,

g-g production, g - t&?, m(q) >> m(Q)
-;-900_|||||||||||||||||||||||||||||||||||||_
8 E ATLAS Prelimi AE
O, 800 - Preliminary P
£ C [ Ldt=58fb" Vs=8 TeV s 202 16e] S
- . 41 @
> |||III|||Il|||IllIIIIIIIIIIIIIIIIIIIIII_ 700 __ SS dilepton +24jets+ E¢ISS 335 220 137 llE 3
8 T ATLAS Prelminary e smos E S Qbseved Imit (41,0 e
o _ a4 ¢ pam — - ---- Expected limit (z10 4 ©
Ldt=58fh,Vs=8TeV [Zsuon ] [ i exp 354 202 139 109 89 81| —
2 I :“:FTL' = 600 — ___ SS dilepton, 2 fo*Vs=7 TevV . 13
6 [ charge mis-ID (z, t ) E : —3 b'jetS, 4.7 fb_l \/§:7 TeV ,'“'335 219 138 106 100 82 72: g
E Eggozon _E 500 — All limits at 95% CLg 4".’_}39‘2 207 127 105 84 80 78 7L_ g
sex - 1T (m,=300GeV, m, = 800Gev) ] = 284 217 134 109 93 80 67 72 66 3
: = - . =
. 400 — 75 71 67 65 720 ®
] _ i
3 - 68 60 62 75 767
T _E 300 :_ 63 63 59 65 64; §
l —E - 60 62 67 59 597 g
""""" . pmmnnannd 200 - 63 58 58 61 59| O
0 50 100 150 200 250 300 350 400 ~ 4 2
_ = 59 54 57 70 617 &
miss I~ —
Er™ [GeV] 100 : 58 58 56 63 6_]; 5
512 228 173 185 96 7 64 52 53 67 58 58
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Category ee eyt Hu te 500 o600 /00 800 900 1000 1100 1200
HF fake 074053 116070 0257030 | 2.14+ 108 m; [GeV]
tH+V 017008 044£0.18 023+0.10 | 0.84 £0.34
Charge mis-ID (Z.t1) 0.13£0.06  0.14 £ 0.06 - 0.27 £ 0.10
Diboson 0.04+0.04 0.10+£0.05 0.03+0.03|0.18+0.07
Total background 1.1 £0.5 1.8+0.7 0.5+0.3 34+ 1.1
Observed in data 1 2 1 4

ATLAS-CONF-2012-105
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§- production, g - tix, L™ = 13.0 fb™\'s=8 TeV
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Multijet
NATIONAL LABORATORY
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§ et NES% - (obs) 122 29 5.4 91 25 4
s 0.5F = 5t =
BN é ? ) — Tt A€ (e3P (D] 17.5 4.1 13 152 45 0.9
Number of Jets o2 A€ (obs) [fb] 21 5 0.9 15.7 43 0.7

Michael Begel FNAL W&C December 7, 2012 37



Multi-b-jet

BROOKHIAEN

NATIONAL LABORATORY
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O ' ATLAS Preliminary s M o ] é 1000 — ATLAS Preliminary ---- Expected limit+lo,,,  _
S 20 J’ Ldt=1281" (s=8Tev  [Jtopproduction = | 3 b-jets channel —— Observed limit + 105y,
-~ L % SRA-L B i+0/bb production ] C T T v ]
2 r / B W production - 800 - 3 b-jets, 4.7 folat 7 Tev —
c 15 Bl Z production N L 4
o lor [ diboson ] - All limits at 95% CL i
L B Gbb: m. = 1000, m , = 600 | - : .
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: : 400 __ ——————— __
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ETmISS[GeV] 0 |||||||||||||||||||||||||||||||||||||I=i|| |I=-:|IIII_
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12 - SR6-L [ W production .
c — 7 Z producti — : . _
g 10: E dis;zo:c " ] Common criteria: lepton veto, pf > 90 GeV, EMs > 200 GeV,
W 8- - - -, Git:m; = 1000, m;, = 400 > 3 bjets, EFss /mil > 0.2, A¢Y > 0.4
N 7% 7/ Gtt:m=1200,m, =1 ] - —
6 s SR Ny (pr > 50GeV) | pr bets Mgy
Al = SR4-L/M/T > djets >50GeV | mi > 900/1100/1300 GeV
21_ E SR6-L/M/T > 6 jets > 30 GeV | mI¢! > 1100/1300/1500 GeV
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Gluino Mediated Summary  sroomnm

g-g production, g - tfgl)

% 800 CLg 95% C.L. limits. 525" not included. a
O, O-lepton, = 3 bets  [L_=12.8fbL g Tey] ~~~ Expected
X ATLAS-CONF-2012-145 int == QObserved
£ 700 3-leptons, > 4 jets [L =13.0fb* 8Tev] Expected

J
ATLAS-CONF-2012-151 nt = (Observed
O-lepton,>6-9jets [L =5.8fb" 8Tev] Expected
600 | ATLAS-CONF-2012-103 int === Observed
) . E t

2.SS-leptons, > 4 jets [L_ = 5.8 fb™, 8 TeV] xpected
ATLAS-CONF-2012-105 it Observed
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® This has been an amazing year for stop searches

O first exclusions in t; — t}?
© =~ 15 ATLAS results in 2012

® Unfortunately, we haven’t discovered stop

® increases pressure on naturalness and fine tuning

® The search continues. ..

® increased luminosity (and /5 in a few years)
O investigating additional decay channels

71?1 production Status: December 2012
G - ,Stay tuned! _|||||||||||||||||||||||||||||||||||||,','||||||||||||||||||||||||||||||||||||||||||||||||_

—_—
>
© 350 - ATLAS Preliminary L,=13'¥5=8 TeV L, =4.7 b Vs=7 Tev
9. - o Tt 1L ATLAS-CONF-2012-166  OL [1208.1447], 1L [1208.2590], 2L [1209.4186] |
3 I Observed I!m!ts ] ﬁ - b+X", m_, =106 GeV - 2L [1208.4305], 1-2L [1209.2102] —
E 300 Lo Observed limits (-10,,,) 1 - b+x mxf =150 GeV 1L ATLAS-CONF-2012-166 T
= — — - Expected limits - b¥xS, m =m; - 10 GeV 2L ATLAS-CONF-2012-167
r t, — b+, 1L ATLAS-CONF-2012-166 1-2L [1209.2102]

250 |
200 |
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150 7 -

100

650
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There is a theory that says
that, for each one of you,
there is a partner for you
somewhere out there.

Your partner simply
hasn't been found yet.

You may be alone now,
but there is hope.

It doesn't matter what you look It doesn't matter how much It doesn't matter what your
like; it doesn't matter whether you weigh; whether you're personality is like; whether
you're attractive or not. big or small. you're charming or strange.
According to this theory, there is Unfortunately, there is no So SUSY is probably wrong and
a partner out there for each and compelling evidence to you're all SOL.
every one of you. support this theory yet.

oo el o)
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