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Supersymmetry and MSSM

The Standard Model (SM) is a powerful and successful

description of fundamental interactions, but:
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Standard particles SUSY particles
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Has an high-level of fine-tuning (quadratically '
divergent corrections to the Higgs boson mass)

Doesn’t provide an explanation for the Dark Matter i
Doesn’t provide an unification of QCD and EW uw
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Supersymmetry (SUSY) can extend the SM

O

O

New physics at TeV scale

SUSY relates each SM particle to another, known as
superpartner, that differs by half unit of spin. 74% Dark Energy

SUSY is broken: sparticle masses are function of the
breaking terms.

R-parity R = (-1)3B*%*25 is a discrete multiplicative symmetry.

o SUSY particles must be produced in pairs

0o The Lightest Supersymmetric Particle (LSP) is stable
(dark matter candidate)



Natural SUSY

Naturalness provides a useful criterion to address the

status of SUSY at the electroweak scale.

*  The naturalness requirement is summarized by
the following relation in the Minimal
Supersymmetric Standard Model (MSSM)

2 2

If the superpartners are too heavy, contributions to
the right-hand side must be tuned against each other
to achieve electroweak symmetry breaking at the
observed energy scale.
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natural SUSY decoupled SUSY

The following particles are required to be light:

O

Two higgsinos, i.e. one chargino and two
neutralinos below 350 GeV
(u=m, at tree level)

stop and sbottoms up to 700 GeV
(1-loop radiative corrections)

Gluinos up to 1.5 TeV
(2-loop radiative corrections)



Collected data and process sensitivity
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o squarks and gluinos accessible well over the TeV scale
with large branching fractions and efficiencies.

0 direct stop up to 700 GeV

charginos and neutralinos up to 400 GeV
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0 sleptons up to 150 GeV
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Common analysis strategies

The analyses presented in the following slides share a common approach:
o Define a Signal Region (SR) based on signal kinematic features

0 Estimate the Standard Model processes in the SR:
o Data-driven reducible backgrounds (QCD multijet backgrounds)

o Semi data-driven major irreducible backgrounds

m Define a control region (CR) for each of the backgrounds
= Normalise MC yields to data N(SR) = (N”**(CR) = Nyyers(CR))
m Apply transfer factor from CR to SR

NMC(SR)
NMC(CR)

o Minor backgrounds are taken from MC simulation only
0 Check background estimation against data in Validation Regions (VR)
0 Look at the observed data in the SR



Fully hadronic final state
One lepton final state
 Two leptons final state

DIRECT SCALAR TOP SEARCHES



Scalar top: fully hadronic

This analysis looks for events where each of the
stops decays into a top quark + X1

~ ~0, ~ ~0

it =t} 1% — %'baq X'baq
The final state for this search is therefore six or
more jets and E;™'s.

Six or more jets are required (plus lepton veto)

0 2 b-tags, p/'%? > 80 GeV, p/B* > 35 GeV

0 Ad(E™, jet, ,5) > 0.2

0 Ad(E;Miss, E;misstrack) < gr/3 (E Misstrack > 30 GeV)
o Tau-jet veto

Final selection on

0 my(E;MSS, b-jet,.:) > 175 GeV

o E;™s>200, 300, 350 GeV

Events / 50 GeV

Events / 50 GeV

Data / SM

Data / SM
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Scalar top: fully hadronic

This analysis looks for events where each of the

£f; production, ; - tx%(BR=1)

= 500 T T T T T T T T T 7T T T T T T T 7T T T T T
> - ' . ' b ! ! v
stops decays into a top quark + X 1. 8, 4gof ATHAS Preliminary w Observedimit (10000) - o
g - [Ldt=205f" Vs=8TeV  =---- Expected limit (+10,) o T
P ~0,~ ~0 400E" “All hadronic channel ~ —---. Expected limit 2011) o T
—> —> - 3 >
it =13t = 0baq baq b R
= All limits at 95 % CL - h
. . . . 300 —
The final state for this search is therefore six or S S CZ)
. : 250— _—
more jets and E,™ss, 0 R
200:— = B
150;— —; [y
Six or more jets are required (plus lepton veto) 100 E ((,*3-’
0 2 b-tags, p/°t2 > 80 GeV, pJeB3* > 35 GeV 50E- 4
: 1 1 1 1 I’: 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 ‘l .‘.] 1 I-: 1 1 1 1 :
miss i > 0. %00 300 400 500 600 700 800
0 AP(E™, jet; ,5) > 0.27 . [GoV]
miss miss, track
= Ad)(ET ’ ET ) < J'E/3 Number of events SR1 SR2 SR3
o Tau-jet veto Observed 15 2 1
. . Expected back d 17.5+3.2 47415 27412
Final selection on xpected backgonn
Expected 17 9.8£2.6 1.9£1.3 0.9+0.7
0 mT(ETmISSI b-jet) > 175 GeV Expected tt'-fW/Z 1.7+1.0 0.74+0.4 0.514+0.30
Expected Z+jets 2.1+£1.0 1.2+0.5 0.8+0.4
miss Expected W+jets 1.24+0.8 0.324+0.29 0.1919%3
= ET > 200, 300, 350 GeV Expected single-top 1.5+0.9 0.5+0.4 0.3703
Expected multijet 0.1240.12 0.01+0.01 <0.01
Expected diboson 12£1.2 <0.22 <0.22
Fit input expectation ¢ 9.9 1.7 0.6
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This analysis looks for events where each of the
stops decays either |nto a bottom quark +X1,
or into a top quark +){1.

it — 3,13 — Xblv X'bqq
it = by by — ¥ 'blv %/bgq

. ~0
High E;™ss for the signal because of X in the
final state.

Multiple signal regions (see backup):

o relying mostly on a harsh selection on
E,™ss and mT

\/2pTE"””(1 cosAp(Ep™. 1))

o tag one b-jet, reconstruct one hadronic
top mass

0 5 cut & count signal regions, 1 signal region
with E;™ss and m; shape fit

Events / 50 GeV

Data/SM

Events / 50 GeV

Data/SM

Scalar top: 1 lepton

ATLAS Prellmlnary

Vs = 8Tevf|_dt 20.7 b « i
SRIN2 § Standard Model (SM)
s m; =500, m , = 200 [GeV]

—&— Data 2012

tt
e Me=600, m =50 [GeV
! x [GeV] - ViJets, VV

- tt+V, single top, multijets

e+u channel

RO
=
=SS

ATLAS Preliminary
Vs=8TeV, [ Ldt=20.7 fo"

—e— Data 2012

<« _
SRIN{ shape § Standard Model (SM) i
m;=225, m = 25 [GeV]

tt
=350, m , = 150 [GeV
[GeV] [ vves, w

- tt+V, single top, multijets

e+u channel

50 100 150 200 250 300 350 400 450 500
M, [GeV]
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Scalar top: 1 IeptOn

tt1 production, t -ty X

< 40— . "
(05) - ATLAS Prefimina Observed limit (+1 Oiheory) 4
This analysis looks for events where each of the 5. =01~ T e e
o 1-lepton + jets + E';"“ o _
stops decays either mto a bottom quark +X1, 3001— [ o Alllimits at 95% CL |

Ldt=20.7 fb, Vys=8 TeV

or into a top quark +){1. ool ]
i —1ty,t)} = x'blvi'bgqg T -
1 1 1 1 B 7
150— ]
~0 ~0 I }
— —_— 100[— —
it =by)"bx* — x blv X, bqq _ _
50— ]
. ~0 - .

[ miss for the signal because of X1 in the | L

ngh ET g 1 0 200 300 400 500 600 700 800

final state. _ m. [GeV]

L, production, t—>tx m _50 GeV !

. . . 7 10°
* ATLAS Preli T, pair prod. cross section

Multiple signal regions (see backup): = reliminary 7 oarpes cnwen |- Dependency

Ldt=20.7 fb Vs=8 TeV —— observed limit (mostly stop-right)
f expected limit (purely stop-left) O n th e Sto p
chirality.

1- Iepton +/ets + E""SS observed limit (purely stop-left)

o relying mostly on a harsh selection on
E; miss and mT 10

\/2pTE’"’“ (1 cosAgb(E””” f))

T THHTW LILBLLALLLL = g

T

All limits at 95% CL

T TTTTm
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If the stop is

E left handed,
0 tag one b-jet, reconstruct one hadronic ol results are
top mass penalised by
o 5cut & count signal regions, 1 signal region 10* lepton
with E;™ss and m; shape fit P | | | | decreased

m leev; @cceptance
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Scalar top: 2 Ieptons

This analysis looks for events where each of the
stops decays into a bottom quark + X .

it =byx*bx® — x blv x blv

Use of the m, variable to discriminate the
signal from the background

m,, (13;,]3;,%) = min {max[m% (p;,é}),mi (P%,Zli)]}

C]T*"]T =pr

Exactly two opposite sign high-p; leptons
(e or u, veto a third)

Different Flavour DF (ep)
Same Flavour SF (ee , up)

o Ad(E;Ms, closest jet) > 1.0
0 Ay (E;™, p,) < 1.5
o My, >90, 100, 110 GeV

Two channels:

SF candidates only
o Veto 71 GeV<m,;<111 GeV

Events /5 GeV

Events /5 GeV

Data/MC

det~13.0 b

(a) same flavour

® Data2012

@ Single top

@ Fake leptons

. v

m(stop,x*x%)=(200,190,0) GeV
m(stop.x*,x;)=(300,200,0) GeV

ATLAS Preliminary
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(b) different flavour

@ Single top

[ Fake leptons

. iy

m(stop,x*°)=(200,190,0) GeV
----- m(stop,*x})=(300,200,0) Ge

ATLAS Prellmlnary
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Scalar top: 2 leptons

¥, production, ¥, — x‘b

. . ;300""""""|""|""|""|""|""_
This analysis looks for events where each ofthe § F ATLAS P’e’""'"a’y m{i)-m(z;) = 10 GeV .
. ~* - Ldt=13.0f"Ns=8TeV .
stops decays into a bottom quark + ;. g 250 —f v it (1o ]
O 0 = Expected limit (=1 Ue‘::‘)”y 7
oy i~ 200 — All limits at 95% CL oPPODDOEEE0, ]
it —=bx*bx" — x blv x,blv e :
150 —
Use of the m, variable to discriminate the C 5
signal from the background 100 - -
=1 =1 = 2 1 =1 2 2 =2 r _:
s (ProBysBr) = min {max[m; (pr.di)om; (pr.d7)]} ]
Gr+gr =pr ]
3 . . C 11 l ) I I l 111 | l 111 | l 111 | ‘ 1 1 | I/'I 1 I-El I L1 1 |
Exactly two opposite sign high-p- leptons %50 200 250 300 350 400 450 500 550
y PP gn high-py lep
. m. [GeV]
(e or u, veto a third) o mtcin T, 7 "
. s AL R L L LU B B B
Two channels: Different Flavour DF (ep) 8 .4 fT’-AS P’e’é’"’"a’y 300 GeV stop E
[N - Ldt=13.0fb , 8 TeV ”

Same Flavour SF(ee, H) B 160" (oo 1
. . :_ ----- Expected limit (+1 oexp) 7:
0 Ad(E[™, closest jet) > 1.0 Y - z
0 Ad, (E;™s, p,) < 1.5 100 - =
o Mg, >90,100, 110 GeV o E
60 |— ]
SF candidates only 10 E
0 Veto71GeV<m,<111GeV 2oF A E
Covo o v v by v Vs A o b by b by L

0
100 120 140 160 180 200 220 240 260 280
m. [GeV]
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Direct Stop searches summary

1f, production

Status: March 26, 2013

L ATLAS Preliminary

L e Observed limits
L ..., Observed limits (-10,,)

=== EXpected limits

~ .0
OL, ,tJ_> ty

Lt—>tx
2Lt—>tx

oL, mx = rfLo +5GeV

1~+

1-2L, 1, —>b+fx mx-106GeV
1L,t —>b+x m 2150 GeV
2L,t —>b+x m =g - 10 GeV

-1
L, = 13-21 fb”" {s=8 TeV
OL ATLAS-CONF-2013-024
1L ATLAS-CONF-2013-037

OL ATLAS-CONF-2012-171

1L ATLAS-CONF-2013-037

IHI\IH

.mi.‘<1OGGeV nk,=150é'e’v"
Ly, =207 fb"

4
I | | Jo- f

n&: = m;? +5 GeV
L, =12.8fb"

12Lt—>b+x r'h —2ano

2L ATLAS-CONF-2012-167
1L ATLAS-CONF-2013-037

~ =0
t— tx1

L,=47f"

L, =47 H"Vs=7 TeV _
0L [1208.1447] -
1L [1208.2590] -
2L.[1209.4186] =

2L [1208.4305], 1-2L [1209.2102]

1-2L[1209.2102]
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OTHER NATURAL SUSY SEARCHES
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2 SS leptons search

§—>bb

o . |—> Gluino-stop (bY,) degenerate (m_.,m._,)
A search utilizes same-sign electron and muon 7
pairs (ee, ey, Uu), missing transverse momentum, b7 | Gluino-stop (b7,) on-shell

b-quark jets (b-jets) and multiple high-p; jets.

{ Gluino-stop (t;(l ) off-shell (m, <m; +m,)
. . . . I x .
o Final state sensitive to many possible signal L Gluino-stop (17;') on-shell (mg > m; +m,)
Processes. Gluino-stop (bs) RPV
Np_jets  Signal cuts (discovery case) Signal cuts (exclusion case) Q direct sbottom (17 Zl ) fixed m,
=) 50
0 Niets = 3, EP'™> 150 GeV Njegs 2 3, EF™> 150 GeV, mr> 100 GeV, { direct sbottom (¢7,) varied ey
mt> 100 GeV,. meg>400 GeV  binned shape.ﬁt in meg for meg >300 GeV E 0 :_ TTLAS Pre“mmary Sf’%iﬂ”a' o T —T _:
>1 Ivjets >3, E¥155> 150 GeV Ivjets >3, Errrn155> 150 GeV, m1>100 GeV, § - det=20.7 " (=8 Tev gtsiwlT\;nal ]
~ 10 [ Diboson |
mr>100 GeV, me;>700 GeV  binned shape fit in meg for meg>300 GeV 3 r EE?,';?Q'Z‘}I;”S .
= - ’g%ttx (m(;?) 200GeV, m(g)=1100GeV) |
>3 N] ot > 4 Njets > 5, L 8_— ---b,— (m(;z) 150GeV, m(b‘)=45OGeV)—_
. RN ]
. EMis< 150 GeV or mr< 100 GeV = ]
_ i ’ miss AN Eorrnrrne s
My = pi+ Y pp+E; E
Slightly different cuts have been applied for _ ——
3 u ? ]
H H . . L I R ... AN NN ‘\ N ‘\”
o model independent limits (discovery case) P 1%\\\\\\\\\\1\\\\\\\\\\\\\\\\\\\\\\\\ NN
© B NN\
o | N N N N M B
o model dependent exclusion limits (exclusion case) ©T%0 60 800 1000 1200 1400

L00-ETO0C-ANOD-SY'1LV



9-g production, g— tf’)Z?, Is=8TeV

2 SS leptons search

Status: Moriond QCD 2013

Results interpreted in both gluino and sbottom

< TT 17 .
1000 | 95% CL limits. o$US" not included. 'l decay scenarios.
0] . _ -1 ---- Expected
O 0-lepton, 6-9 jets (L, =587 - 5 5 broduction. B 5 mE*) = 2 m®
G ATLAS-CONF-2012-103 - g)t(’;:;‘t’:g 1 _ 1 1pro| uction, | 7 W Im(X1) = | m(x.) |
. -1 - T T 71T T TT T TT T TT T TT T TT T T T
S 0-lepton, = 3 b-jets L, =128 Obsorved 1 % B o ]
ATLAS-CONF-2012-145 o Eroected O 600 - ATLAS Preliminary —
800 | 3.1eptons, = 4 jets [L =128 pecte ] e © [Ldt=2071" Vs=8 Tev ]
ATLAS-CONF-2012-151 n = Observed . £ . ’ i
2-SS-leptons, [0-3] b-jets  [L. = 20.7 b Expected — | 2 same-charge leptons +éﬁ§ i
ATLAS-CONF-2013-007 in Observed | 500 |~ == Observed limit (=1 GIheory) —
600 1— ~ ~0 ] [ ---- Expected limit (+10,,) ]
= g > ttX . - —— 3-leptons, =4 jets, 13.0fb™", Vs=8TeV 2 7
L 1 i | 400 Al Iim’if at 95% CL . ]
‘\\\“\ ————— - ~ + 79 B
400 \“\\\\‘ N - b % t' X 1 80 64 7
\‘\ — - 99 -
. 300 | o
| N oo s
ALY -
200 — 200 T " o £ 73 |
r a B | 244 186 61 N
ATLAS Preliminary \ B i
I_|IIIIIIIIIIIIIIIIIl‘IIIlI‘lI|IIII|III|_I 1OOIIIIIIIIIII IIIIII
500 600 700 800 900 1000 1100 1200 1300 300 350 400 450 500 550 600
ms [GeV] Mg [GeV]
Signal regions (ea)ggs [fb] Szf)s Szfp
SROb 0.33 6.7 7.93%
SR1b 0.53 11.0 6.877¢
SR3b 0.34 7.0 5974

Numbers give 95% CL excluded model cross sections [fb]

650
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m., [GeV]

300 L I LI I LI I LI I LI I LI
- ATLAS Preliminary === Observed limit (:1c525) ]
050 — [L dt = 20. 7 fb \F _8 TeV -=--- Expected limit (+10,,) ]
[ T n-wlr 2" ' ATLAS 130 b, s =8 TeV ]
T m.=m, All limits at 95% CL ]

% %, .

200 — ’ =
- = (L((\iz\ 1
150 — —
100 (- —
50 ﬂ =
C 1 11 1 I 1 11 1 I 11 - I E 1 I 1 | ]

0 | I

—
o
o

150

200

250

300

350 400
m., . [GeV]
Yy Xy
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Direct gaugino search: 3 leptons =
_|
gaug : P =
>
v
@)
. . . . O
Direct electroweak production of gauginos gives %
rise to multi-lepton final states: S)
=)
o Very low SM background expected 7
. O
o Decays through sleptons (BR to leptons 100%) W
or WZ-like (challenging) decays assumed
Z depleted Z enriched

Selection SRnoZa SRnoZb SRnoZc SRZa SRZb SRZc

msros [GeV] <60 60-81.2 <81.20r>101.2](81.2-101.2 81.2-101.2 81.2-101.2
ETS [GeV] >50 >75 >75 75-120 75-120 >120
mr [GeV] . - >110 <110 >110 >110
pr34e[Gev] | >10 >10 >30 >10 >10 >10

SR veto SRnoZc SRnoZc - - - -

T Low mass No slepton Slepton WZ-like No slepton No slepton

arget | cpjitting Off-shell z bulk On-shell Z bulk

Results mterpretatlon (simplified mo(t):lels) assumes
wino-like Xzand Xl and a bino-like Xi

m Xz and X, are assumed to be mass-degenerate




Conclusions and Outlook

The analysis of the 2012 data of ATLAS has yielded lots of results:
e 95% CL exclusion limits are set within various
phenomenological assumptions

* the parameter space given by the naturalness argument is
being filled up

Even if the results have been found consistent with Standard Model
expectations, the search continues: in particular for implementations
of supersymmetry leading to more subtle signals at LHC

* The third generation of scalar quarks is crucial for naturalness
and an high priority in ongoing searches.

 More to come with 8 TeV data: expect new results soon!
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LHC and ATLAS

M ons M Protons [ ] Antiprotons

LHC is a proton-proton collider situated at CERN
e Collisions at Vs =7 TeV (2010-2011) Somces s B :
* Collisions at Vs =8 TeV (2012) - /J-’ *
* High instantaneous luminosities L = 6 X 1033 cms! |

e More than 21 fb! of data delivered before LS1

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

ATLAS is a multi-purpose detector
composed by:

0 Aninner tracking system
(silicon + gaseous)

0 Two sampling calorimeter systems
(Electromagnetic and Hadronic)

0 Anin-air muon spectrometer g

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker



Common background estimation
strategies

The analyses presented here share some common techniques to estimate
the backgrounds:

 QCD multijet backgrounds (data-driven)

— Hadronic searches: Estimated smearing a sample of jets from a control
region (CR) with a function taken from a simulated

dijet sample
— Leptonic searches:  Fake rate measured in a CR with relaxed lepton
identification criteria and used to estimate the rate in
the signal region (SR)
* Major backgrounds (semi data-driven)

— Define a control region for each of the backgrounds
kinematically close to signal region NMC(SR)

— Normalise MCyieldsto data ~ N(SR) = (N"**(CR) — N, ges(CR)) NMC(CR)

— Apply transfer factor from CR to SR
subtracting other backgrounds in the region

* Minor backgrounds are taken from MC simulation only

21



Scalar top: fully hadronic

Model independent result interpretation

Signal region (eo >0bs[fb] Sggs Sggp
SR1 0.49 10.0 10.673
SR2 0.17 3.6 5.3%
SR3 0.19 3.9 4.5%)

Limit dependence on BR to
selected final state (top +
neutralino 1), assuming that
the competing decay modes
are outside the sensitivity of
the analysis

[GeV]

m_o

500

tt productlon t — tx

450

400

350

300

250

200

150

100

50

_IllulIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

All hadronic channel
Observed Excluded Branching Ratio at 95% CL

o

o

T T T T T T T T T I T T T T
ATLAS Prellmlnary — BR=100%

fdt—205fb Vs=8 TeV —BR=75%
—BR=60%

22
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m_, [GeV]

[GeV]

Mo

X1

Scalar top: 1 lepton

{, production, T, -~ b+i:,i:% W‘.'+f2:], m_. =150 GeV
%

250

T 1T T 17 71
ATLAS Preliminary

200|1-lepton + jets + ET*°

150*‘LVL:7‘ 777777777777 —

L del =20.716" V5=8 TeV

AR

T T { T
—— Observed limit (10,

....... Iheory)
— — Expected limit (x1 0,,) 7

Expected limit (HCP12)

All limits at 95% CL

AUSYY

260

200 250 300 350

Pr s
400 45 500 &

l 1
50 600

m. [GeV]

T, production, T, — b+i7;, %, — W(')&?, m. = 2xm

240 ;
220
200
180

160

120

100

140F

T { T { T
ATLAS Preliminary

-miss

1-lepton + jets + E’ T

f Ldt=20.7 fb", {5=8 TeV

T T T

— — Expected limit (x10

Expected limit (HC
— — 1-2 leptons (2011)

Al limits at 95% CL

T
susv) ]
theory/ o

o)
P12)

Requirement SRtN1_shape  SRtN2 SRN3 SRbC1 SRbC2 SRbC3
Ag(jet,, pimiss ) > 0.8 - 0.8 0.8 0.8 0.8
Ag(jet,, pmiss ) > 0.8 0.8 0.8 0.8 0.8 0.8
EXSS [GeV] > 100%) 200 275 150 160 160
EXSS/\/Hy [GeV'/?] > 5 13 11 7 8 8
mr [GeV] > 60™*) 140 200 120 120 120
meg [GeV] > - - - - 550 700
amry [GeV] > - 170 175 - 175 200
ms., [GeV] > . - 80 . - .
mjjj Yes Yes Yes - - -
Niso-tk — - - - Yes Yes Yes
Number of b-jets > 1 1 1 1 2 2
pr (leading b-jet) [GeV] > 25 25 25 25 100 120
pr (second b-jet) [GeV] > - - - - 50 90

o Table: signal region definition

o Top plot: bottom + chargino decay mode result
interpretation with fixed C1 mass = 150 GeV

0 Bottom plot: bottom + chargino decay mode
result interpretation in gaugino unification
scenario
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Scalar top: 2 leptons

Cut & count results + model independent result interpretation

Process S R0 SR100 SRI110
It events 134 + 24 21 +9 3.8+1.8
(MC prediction) (131 +30) | 21+9) | (3.7+2.1)
WW events 51+11 23 +7 15+5
(MC prediction) 42 +5) (19 +4) (12 +3)
WZ — ZZ events 84+19 | 63+18 | 47+14
(MC prediction) (13+4) (10+4) (7+3)
Z+jets 8+6 T+5 4+6
1tV events 1.5+03 | 09+02 | 0.6+0.2
Wt events 11+5 1.8+19 | 14+0.8
Events with fake leptons 96+28 | 37+14 | 14+£08
Total bkg events 224 + 31 64 + 13 31 £8
(MC prediction) 215+34) | (62+13) | (30+8)
Signal, m(fl,)ﬁ,)?(l)) =(200,190,1) GeV | 594 +92 | 405+64 | 252 +41
Signal, m(fl,)ﬁ,f((l)) = (300,200,1) GeV | 52+ 17 35+ 14 24 + 11
Observed events 178 44 22
95% CL limit on 0'3}’: [fb] 3.29 1.39 1.18
95% CL limit on ai’fsp [fb] 5.39 2.39 1.58
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Scalar top: 2 leptons

Systematic uncertainties breakdown

SRI90 | SR100 | SR110
JES 2% 3% 3%
JER 4% 1% 9%
cluster energy scale 2% 2% 8%
cluster energy resolution 0% 0% 9%
pileup 7% 6% 1%
diboson generator 2% 9% 15%
top generator 8% 5% 3%
top ISRFSR 4% 3% 1%
top parton shower 3% 11% 4%
MC stat 3% 8% 13%
tt normalization 3% 1% 1%
WW normalization 4% 6% 8%
WZ/ZZ normalization 1% 2% 3%
Fake-lepton uncertainties | 1% 1% 1%
Total uncertainty 14% 20% 28%
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2 SS leptons

Cut & count results. p, denotes the p-value of the observed events for the background
only hypothesis.

A) Discovery case SROb SR1b SR3b
Observed events 5 8 4
Expected background events 7.5+33 37+1.6 3.1+1.6
Expected t7 + V events 05+04 22+1.0 1.7+ 0.8
Expected diboson events 34+£1.0 0.7+£04 0.1+£0.1
Expected fake lepton events 34 +£3.1 0.31%:; 0.9:1):3
Expected charge mis-measurement events 0.1 £0.1 0.5+0.2 0.4 +0.1
Do 0.50 0.11 0.36
B) Exclusion case SROb SR1b SR3b
Observed events 5 11 1
Expected background events 7.5+3.2 10.1 £3.9 1.8+1.3
Expected tf + V events 0.5+04 34+15 0.6+04
Expected diboson events 34+1.1 1.4+£0.7 <0.1
Expected fake lepton events 34+£29 44+3.1 1.0+ 1.1
Expected charge mis-measurement events 0.2+0.1 0.8+0.3 0.1+£0.1

Do 0.5 0.39 0.5

L00-€ETO0C-ANOI-SY'1LV



Direct sbottom search: 2 b-jets ~

E%‘iss > 150 GeV > 200 GeV > 150 GeV > 250 GeV
Leading jet pr(j1) > 130 GeV, |n| < 2.8 >60GeV, |n| <28 | >130GeV, [n| <28 | >150GeV, |n| < 2.8 3_>|
Second jet pr(j2) >50GeV, |n| < 2.8 > 60 GeV, |n| < 2.8 >30GeV, <110 GeV, [n| < 2.8 g
Third jet pr(J3) veto event if p(j3) > 50 GeV, |n| < 2.8 >30GeV, || <2.8 (H
A (ERSS, j)) - >2.5 g
jet b-tagging (|n| < 2.5) J1 and j, tagged J1 anti-tagged, j, and j3 tagged 3
APpmin (n) >04(n=2) > 04 (n=23) 8
ET™ fmet (1, j2,73) >0.25 _
mer > 150, 200, 250, 300 GeV > 100 GeV - a
Hr, - <50GeV, x =2 <50GeV, x =3
700 b, %1 production, b,— by’
Direct sbottom production has been probed in events with2 3 SRR Observed imit (+102)
. . o} ATLAS Preliminary Expected it (+10, )y
final state b-tagged jets. £ 600 ALimisat 95% CL

O

Many signal regions have been defined to improve
sensitivity on the b- X pIane depending on the mass
difference Am = my —n.,

Tx E pjet E pjet

all jets leading x jets

Two SRs exploiting ISR recoil

f Ldt=128",/5=8TeV  mumm CDF 2.65 "
[ pos.2fo!
------- ATLAS 2.05 b, {s=7 TeV
——— ATLAS 4.7 fb", V5=7 TeV ]
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