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Introduction

LPCC SUSY 6 WG NLO(-NLL) Vs =8 TeV, L =195 fb!

B SUSY searches on ATLAS = 10w
have been designed to
systematically cover SUSY
parameter space
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Extremely challenging to
summarize this massive effort in a short talk -- I will be
painting with broad strokes, and focusing on R-parity
conserving final states and simplified model
interpretations
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General Search Strategy

Define model-dependent signal regions
— many signal regions for a given signature (e.g., 19!)

Use control regions to estimate dominant
backgrounds

m e.g, for a O-lepton analysis, a 1-lepton control
region is often used: that lepton can be treated as a
jet or included in the Er™iss calculation

m Perform a likelihood fit combining signal regions and
corresponding control regions to find an excess... or
exclude a region of parameter space
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Variables used to distinguish
signal from background

o ETmiss

Ap(jet, Ermiss) > 0.4
» Hr = Z | priet | + (Z | prel/mu ) rejects QCD bkg

* Mege = X | priet | + (X | prel/mu | ) 4 Epmiss jet

(“effective mass”)
o ETmiss / Meff

. ETmiss / \/HT

« M = \/prrEFF“iSS - (1 — cos Ag[l, Emis8])
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ATLAS SUSY Searches* - 95% CL Lower Limits

Status: SUSY 2013
Model

miss -
e u T,y Jets IET JLdt[b)

Mass limit

ATLAS Preliminary

[Ldt = (4.6-229) b

\,,- =7,8TeV
Reference

MSUGRA/CMSSM 0

MSUGRA/CMSSM Tepu
MSUGRA/CMSSM 0 7-10jets  Yes 20.3
43, §—qi; 0 26jets  Yes 203
g, g—oqqt? 0 26jets Yes 203
B&, E—qqV; —qqW*Y 1epu 36jets Yes 203
E&, g—qq(ltitviw )\ 2e.u 0-3 jets - 20.3
GMSB ({ NLSP) 2e.u 2-4jets  Yes 4.7
GMSB (7 NLSP) 1-2r 0-2jets Yes 207
GGM (bino NLSP) 2y . Yes 48
GGM (wino NLSP) Tepusy . Yes 48
GGM (higgsino-bino NLSP) Y 1b Yes 48
GGM (higgsino NLSP) 2e.ul(Z) 03jets Yes 58
Gravitino LSP 0 mono-jet  Yes 105

26jets  Yes 20.3
36jets  Yes 20.3

L.l 08¢ 001 2% ¢ DA 3% D

-

—

Ll
m(g)=m(g)
any m(q)
any m(q)
m(F])=0 GeV
m(i3)«0 GeV
m{¥})<200 GeV, m(T*)=0.5(m(¥})+mi(E))
miF])=0GeV
tang<15
tang >18
m(¥3)>50 GeV
m{¥})>50 GeV
mi¥})>220 GeV
m(H)>200 GeV
m(g)>10"* eV

ATLAS-CONF-2013-047
ATLAS-CONF-2013-062
1308.1841
ATLAS-CONF-2013-047
ATLAS-CONF-2013-047
ATLAS-CONF-2013-062
ATLAS-CONF-2013-089
1208.4688
ATLAS-CONF-2013-026
1209.0753
ATLAS-CONF-2012-144
12111167
ATLAS-CONF-2012-152
ATLAS-CONF-2012-147

0 3b Yes 201
0 7-10jets  Yes 20.3
O1ep 3b Yes  20.1
O1e.pn 3b Yes 20.1

mi¥;)<600 GeV
mi¥3) <350 GeV
m{F})<400 GeV
mit3)<300 GeV

ATLAS-CONF-2013-081
1308.1841
ATLAS-CONF-2013-061
ATLAS-CONF-2013-081

0 2b Yes 201

2eu(SS) 03b Yes 207

1-2epu 1-2b Yes 4.7

2e.pu 0-2 jets Yes 203

tl :l(mednum), 1-'”1 2e.p 2 jets Yes 203
1 fi(medium), T; — bt 0 2b Yes 201
t1 fi(heavy), t —t¥y Tep 1b Yes 20.7
z,z,(heavy) f—th; 0 2b Yes 205
h iy, H—eh) 0 mono-jetic-tag Yes  20.3
tlzl(nalural GMSB) 2e,.u(2) 1b Yes 20.7
by, b—h + 27 3eu(2) 1b Yes 207

o e

-

et el et Bl e

-0
b -

m(F3)<90 GeV

m{¥] }=2 m(¥7)

mi¥})=55GeV

mu';) ~m(E, )-m(W)-50 GeV, m(f, )<<m(t])
mu,)-OGeV

mu,) 200 GeV, m(t] )-mit ;)-SGev
m(l,)-OGeV

mm)-oGev

m(t,)- mlh) <85 GeV
mi(¥1)>150 GeV
m(i,]-mlf?]oISOGeV

1308 2631
ATLAS-CONF-2013-007
1208.4305, 1209.2102
ATLAS-CONF-2013-048
ATLAS-CONF-2013-065
1308 2631
ATLAS-CONF-2013-037
ATLAS-CONF-2013-024
ATLAS-CONF-2013-068
ATLAS-CONF-2013-025
ATLAS-CONF-2013-025

i Hrw (—m, 2e.p 0 Yes :

‘1{1 ‘l—‘(V((\) 26,;1 0 Yes 20.3
llt \l—o'\(n) 2r - Yes 20.7
klla—dulél(n ST () 3ep 0 Yes 20.7
x,t>—-Wt6216 3ep 0 Yes 207
nh—-thn Tep 2b Yes 203

ey ey Sa
-l

JeNeN

m(h)-OGeV
mll,)-OGeV m{Z, 7)=0 5Im(hl'mll|))
m(t,)-OGeV m{T, i)-OS(mu.)om(t,n

m{T: J=mi{F2), m(T?)=0, m(7, 7)=0.5(m(¥} }smii3))

mu,»-mu‘h m{F})=0, sleptons decoupled
mn,)-m(\ )\ mlh) 0, sleptons decoupled

ATLAS-CONF-2013-049
ATLAS-CONF-2013-049
ATLAS-CONF-2013-028
ATLAS-CONF-2013-035
ATLAS-CONF-2013-035
ATLAS-CONF-2013-093

Direct ¥, ¥} prod., long-lived ¥; Disapp. irk 1 jet Yes .
Stable, stopped § Fl hadron 0 1-5jets  Yes 229
GMSB, stable ¥, ¥} —¥(, ji)sr(e,u) 12 :
GMSB, P —yG. long-lived ¥\ 2y - Yes 47
aa. hk,qq“ (RPV) 1 p, displ. vix .

w (R

832 GeV

1.0 TeV

m(¥] pm(F])=160 MeV, (¥} )=0.2 ns
mit3)=100 GeV, 10 us<r(#)<1000 s
10<tang<50

04(:(‘?)-’.2 ns

1.5 <cr<156 mm, BR(u)=1, m(¥])=108 GeV

ATLAS-CONF-2013-069
ATLAS-CONF-2013-057
ATLAS-CONF-2013-058
13046310
ATLAS-CONF-2013-092

LFV pp—¥,. + X, ¥, —e +pu 2e.pu - - 4.6
LFV pp—¥. + X, V. —e(u) + 1 leus+r - - 46
Buhnear RPV CMSSM 1en 7 jets Yes 4.7
ik, n—.Wt ) —eev,, euv, 4ep - Yes )
Xy Xy =W Kot erv, 3epusT - Yes  20.7
£—99q 0 6-7 jets .

g-tit, fi—bs 2eu(SS) 03b Yes

‘m-() 10, 2432=0.05
Xy #0.10, Ay (3)33+0.05
m(G)=m(g), cTisp<1 mm
miF])>300 GeV, 2,3, >0

m(t3)>80 GeV, 1;3,>0
BR(¢)=BR(b)=BR{c}=0%

12121272
12121272
ATLAS-CONF-2012-140
ATLAS-CONF-2013-036
ATLAS-CONF-2013-036
ATLAS-CONF-2013-091
ATLAS-CONF-2013-007

Scalar gluon pair, sghwon—qq 0 4 jets .
Scalar gluon pair, sgluon—tt 2e,u(SS) 1b Yes
WIMP interaction (D5, Dirac y) 0 mono-jet  Yes

full data

™ -
Only a selection of the a

incl. lima from 1110.2693

m(y)<80 GeV, limit of<687 GeV for D8

A A A A L AL

vailable mass limits on new states or phenomena is sho

wn. All imits quoted are observed minus 1o

theoretical

Mass scale [TeV]

signal cross section uncertainty

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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1210.4826
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ATLAS SUSY Searches* - 95% CL Lower Limits

Status: SUSY 2013
Model

e, T,y Jets ET™ [Ldt[']

Mass limit

ATLAS Preliminary

Vs =7,8TeV
Reference

MSUGRA/CMSSM 0
MSUGRA/CMSSM e
MSUGRA/CMSSM 0
33, §—af1 | 0
8. §—qaY) 0
2, E—aqt; —~qqW* i} Tep
E&, g—qq(l(] [Ev)w)ty 2e.p
GMSB (¢ NLSP) 2epn
GMSB (7 NLSP) 1-2r
GGM (bino NLSP) 2y
GGM (wino NLSP) Teusy .
GGM (higgsino-bino NLSP) Y 16
GGM (higgsino NLSP) 2e,u(Z) 0-3jets
Gravitino LSP 0 mono-jet

2-6 jets
36 jets
7-10 jets
2-6 jets
26 jets
3-6 jets
0-3 jets
2-4 jets
0-2 jets

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes

203
203
203
203
20.3
20.3
20.3
4.7
20.7
48
48
4.8
58
10.5

L.l 08¢ 001 2% ¢ DA 3% D

-

—

T

T

m(§)=m(F)

any m(§)

any m(q)
m{F])=0 GeV
m(i3)«0 GeV
m{¥7)<200 GeV, m(T" )=0.5(m(¥3)+m(§))
m(E])=0GeV
tangB<15

tang >18
m(¥3)>50 GeV
m(¥})>50 GeV
m(i:,'):-220 GeV
m(H)>200 GeV
m(g)>10"* eV

ATLAS-CONF-2013-047
ATLAS-CONF-2013-062
1308.1841
ATLAS-CONF-2013-047
ATLAS-CONF-2013-047
ATLAS-CONF-2013-062
ATLAS-CONF-2013-089
1208.4688
ATLAS-CONF-2013-026
1209.0753
ATLAS-CONF-2012-144
12111167
ATLAS-CONF-2012-152
ATLAS-CONF-2012-147

0 3b

0 7-10 jets
Oleu 3b
0-1e.p 3b

Yes
Yes
Yes
Yes

201
20.3
201
20.1

mi(¥;)<600 GeV
mi¥3) <350 GeV
m{F})<400 GeV
mit3)<300 GeV

ATLAS-CONF-2013-081
1308.1841
ATLAS-CONF-2013-061
ATLAS-CONF-2013-081

0 2b
2 e, u(SS) 0-3b
L ta(light), Ty = b¥] 1-2e.p 1-2 b
El(lughu :,_.wm, 2e.n 0-2 jets
r, zl(med-um) z, —'u, 2e.p 2 jets
t1 fi(medium), f; - b} 0 2b
tifiheavy), t i) lepu 1b
t,z,(heavy) f—tty 0 2b
h iy, ety 0
tlz,(nalural GMSB) 2e.ul2) 1b
G, b=t +2Z e ul2) 1b

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

mono-jet/c-tag Yes

Yes
Yes

201
20.7

4.7
20.3
203
201
20.7
20.5
20.3
20.7
20.7

el U O N U - 28 - )

-0
b -

m{¥})<90 GeV

m{F} =2 m(i7)

m(¥3)=55 GeV

mm)-mlm -m(W)-50 GeV, m(t; j<<m(t})
m(h)-OGeV

m(¥3)<200 GeV, m(¥} )-mii})=5 GeV
m(kl)-OGeV

mu.)-OGeV

m(fll mlll) 85 GeV

m{¥1)>150 GeV
m(r.l-mnn.laocev

13082631
ATLAS-CONF-2013-007
1208.4305, 1209.2102
ATLAS-CONF-2013-048
ATLAS-CONF-2013-065
13082631
ATLAS-CONF-2013-037
ATLAS-CONF-2013-024
ATLAS-CONF-2013-068
ATLAS-CONF-2013-025
ATLAS-CONF-2013-025

2e.u 0
2e.u
1§d \l—O'\(ﬂ) 2T
h—'!L)l&l(n) (58 L () Je.u
)—Ollvkbz‘ 39.}!
9 Tepu

Direct ¥, ¥y prod., long-lived ¥; Disapp. rk 1 jet
Stable, stopped & Fl hadron 0 1-5 jets
GMSB, stable ?, ] —¥(&, ji)sr(e,u) 12

GMSB, P —yG. long-lived ¥\ 2y

aa. ‘1 —qqu (RPV) 1 p, displ. vix

Yes
Yes
Yes
Yes
Yes
Yes

20.3
20.7
20.7
20.7
20.3

R it R
-l

e

-

832 GeV

1.0 TeV

mm) 0 GeV
mllx)-OGeV m{Z, ¥)=0 5Im(hl'm|l|1)
mu,)-OGeV m{7, F)-OS(mlk,)»m(n)n

mit; )=mi¥3), m(¥; )-0 m(7, 7)=0.5(m(¥] )+mit3))

m(k,)-m(l») mlh)-O sleptons decoupled
mu,p-mu ) mll,) 0, sleptons decoupled

m{¥] pm(E])=180 MeV, (¥} )=0.2 ns
m(F3)=100 GeV, 10 ys<r(F)<1000 s
10<tang<50

0.4<r(¥])<2 ns

1.5 <cr<156 mm, BR(u)=1, m(¥])=108 GeV

ATLAS-CONF-2013-049
ATLAS-CONF-2013-049
ATLAS-CONF-2013-028
ATLAS-CONF-2013-035
ATLAS-CONF-2013-035
ATLAS-CONF-2013-093

ATLAS-CONF-2013-069
ATLAS-CONF-2013-057
ATLAS-CONF-2013-058
13046310
ATLAS-CONF-2013-092

LFV pp—¥, + X, ¥, —e +pu 2e.u

LFV pp—¥. + X, V. —e(u) + 1 leusr g
Bilinear RPV CMSSM 1e.n 7 jets
‘l‘l \1—*Wl tu—occ\ eV, dep -
Xy Xy =W Kot erv, 3epusT -
£—qqq 0 6-7 jets
g—tit, ti—bs 2eu(SS) 03b

Yes
Yes
Yes

Yes

43,2010, 2132=0.05
L3y, =0.10, dy()39=0.05
m(G)=m(g), cTisp<1 mm
miF])>300 GeV, 2,3, >0

m(t3)>80 GeV, 1;3,>0
BR(¢)=BR(b)=BR(c)=0%

12121272
12121272
ATLAS-CONF-2012-140
ATLAS-CONF-2013-036
ATLAS-CONF-2013-036
ATLAS-CONF-2013-091
ATLAS-CONF-2013-007

Scalar gluon pair, sgluon—qg 0 4 jets
Scalar gluon pair, sgluon—tt 2e,u(SS) 1b
WIMP interaction (D5, Dirac y) 0 mono-jet

™ o
Unly a selec

Yes
Yes

Vs=8TeV
full data

allable mass limits on new state

4

incl. lima from 1110.2693

m(y)<80 GeV, limit of<687 GeV for D8

A A A A L AL

S or phenomena 1s shown

its quoted are observ

ed minus To

theoretical

Mass scale [TeV]

signal cross section uncertainty

https://twiki.cern.ch/twiki/ bin/view/AtIasPubIic/SupersymmetryPuincResuIts
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Inclusive Searches

LPCC SUSY 6 WG NLO(-NLL) Vs =8 TeV, L =195 b
103 E T T T T ‘ T T T ‘ T T T ‘ T T T | T T T ‘ T T T ‘ T T T

—
o
1

S
#events in 2012 dataset

Dominant experimental signatures:
0 leptons, 2-6 jets, Ep™iss
1 lepton (e/ ), 3-6 jets, Exmiss
0 leptons, 7-10 jets, Er™iss (*) (RS

200 400 600 800 lOOQ 1200 1400
SUSY particle mass [GeV]

—
(=]
To

o(pp— SUSY) [pb]
=

._.
<

—
ja]
T2

—_
)

\HH' IIHHH‘ IIHIILIJ IHHUJJ I\HHH‘ HIHIH‘ \HHIH‘

- T \IHIII‘ T HIIlTl" TTT

Model e M7y Jets ET™ [Lat) Mass limit Reference

T T LA |

MSUGRA/CMSSM 0 2-6 jets Yes 20.3
MSUGRA/CMSSM Teu 36 jets Yes 20.3
MSUGRA/CMSSM 0 7-10je1s  Yes 20.3
33, g—qt) 0 26jets  Yes 203
g&. E—qats , 0 26jets  Yes 203
B&, B—aq¥; »qqW*K] 36jets  Yes 20.3
g7 g—qq((t/tv/w)¥ 0-3jets - 20.3
GMSB (¢ NLSP) 24 jets  Yes 4.7
GMSB (7 NLSP) 0-2jets Yes 207
GGM (bino NLSP) / : Yes 48
GGM (wino NLSP) - Yes 48
GGM (higgsino-bino NLSP) / 1b Yes 48
GGM (higgsino NLSP) 0-3jets  Yes 58
Gravitino LSP mono-jet  Yes 105

1.7TeV m(G=m(g) ATLAS-CONF-2013-047
1.2 TeV any m(§) ATLAS-CONF-2013-062
1.1 TeV any m(q) 1308.1841
740 GeV m(t])=0 GeV ATLAS-CONF-2013-047
1.3 TeV m{¥3)«0 GeV ATLAS-CONF-2013-047
1.18 TeV m{¥3)<200 GeV, m(T" )=0.5(m(¥} )+miE)) ATLAS-CONF-2013-062
1.12TeV mi¥3)=0GeV ATLAS-CONF-2013-089
1.24TevV lanB<15 1208.4688
1.4 TeV tang >18 ATLAS-CONF-2013-026
1.07 TeV m(¥3)>50 GeV 1209.0753
mit})>50 GaV ATLAS-CONF-2012-144
900 GeV mi¥})>220 GeV 1211.1167
m(H)>200 GeV ATLAS-CONF-2012-152
m(§)>10"* eV ATLAS-CONF-2012-147

Inclusive Searches

DR 9 0% 001 DA 0% ORI 3¢ D¢ 0O e D1

(*) now published: JHEP 10 (2013) 130
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http://link.springer.com/article/10.1007/JHEP10%282013%29130
http://link.springer.com/article/10.1007/JHEP10%282013%29130

Inclusive Searches
Simplified Models for squark/ gluino decays

direct decays
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Inclusive Searches
Simplified Models for squark/ gluino decays

direct decays 1-step decays
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Inclusive Searches
Simplified Models for squark/ gluino decays

direct decays 1-step decays 2-step decays
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Inclusive Searches
Simplified Models for squark/ gluino decays

direct decays

Squark-gluino-neutralino model

| | | I | | | I | | |

%) = 0 GeV Observed limit (+105"5"y

0 GeV Expected limit (16, J ]
395 GeV Observed limit

I
m(x.)

)

)

) = 395 GeV Expected limit
)

)

"

(
m(x
m(x
(
(

m

695 GeV Observed limit

X
m(x

(x 695 GeV Expected limit
-0

7TeV (4.7fb™) m(x1) = 0 GeV Observe

1
0
1
0
1
0
1
0
1
0
1

-llllllllll‘r-llllllllll

1200

1000

lllllllllllllllllll|III|III;|I]I Il|l

lllllllllllj

-

800 | | l | | | I | | | I | | | l ‘ | | I | | | I | | | l |
800 1000 1200 1400 1600 1800 2000 2200 2400

gluino mass [GeV]
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Inclusive Searches
Simplified Models for squark/ gluino decays

direct decays

gg production; g— q q 7(?

:— ATLAS Preliminal’y Observed limit (+1 ooy

theory)

- J Ldt=203fb", |s=8 TeV

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

Observed limit (4.7 fo™', 7 Te\W—
0-lepton combined Expected limit (4.7 fb™', 7 TeV) —
stars are benchmark points

ujf‘;'-_l_-ll|Illllllllllllll

et et L Lo L
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Inclusive Searches
Simplified Models for squark/ gluino decays

1-Step dec ays - soft lepton signal region provides

N 0.0 sensitivity near diagonal
-9 — qqaqWWy ¥, x=1/2 y 5

| | I | | I I | | | | | I | | | | |

ATLAS Preliminary PRD 86 (2012) 092002

1-lepton + jets + ET'"iss

«Q?

Observed limit (
-1 e . » Expected limit (hard lepton)
J Ldt=203fb, 1s=8 TeV 2 2w Observed limit (soft lepton)

susv) L7 1 Expected limit (soft lepton)
theory ’5’ . y. 0.12

hard lepton)

==~ Expected limit (16,,,) " ...

N

‘lll|llll|IIIIIIIII|llll|ll|l|lllllllll|_l
llll?lllllllllIllllll;?llIIllllglllllllllIlllllllllll

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

0.77 0.52

: H
032'2‘ 0.30 07" : 0 : 0.01
. .
| 170,013 obs | = | 10051 Lo okt

400 600 800 1000 1200 1400
m [GeV]

squark limits are weaker
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Inclusive Searches
Simplified Models for squark/ gluino decays

2-step decays
-g decays via WWZZ: gg— qqqq’ifif - qqquZWZ)Z?')Z?

I | | I I | | | I | | | l- ! | I | | | | |

«Q?
Q2

ATLAS Preliminary PRD 86 (2012) 092002

hard 1-lepton + jets + ETSS
Ldt=203"fb", 1s=8 TeV

SUSY

Observed limit (+1 otheory)

- == Expected limit (t1c

opor'
7’

All limits at 95% CL _.*~

lll?llllllllglllllllgl.llllllgllllIlllllllllIllllll

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

|IIII|I‘llllllllllllllIllllllllllllllllllllllll

0.02

1 1 l
600 800 1000 1200 1400
m [GeV]

-

[ T1
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3rd Generation Searches

Dominant experimental signatures: LPCC SUSY e WG NLOCNLL) =4 TV, L, = 19515
) S N

0-1 lepton (e/ ), 3 b-jets, Ep™ss
eptons, 7-10 jets, Ep™iss

2
10 108

10°

o(pp— SUSY) [pb]
#event‘s in 2012 dataset

eptons, 2 b-jets, Ep™iss
e N
_eptOn (e/ H.), 1 b']et, ETmlSS 7200 400 600 800 1000 1200 1400 1600

IHH| \HHLUJ IIHHH‘ \IHIUJ] IHHHI‘ IIHHH‘ HIHIII‘

I IIHHI‘ T \I\Iﬂq TTT

SUSY particle mass [GeV]

Model e T,y Jets E#'i“ JLdt[b) Mass limit Reference

L) L) L} L)

F .bbij 0 3b Yes  20.1 miT)<600 GeV ATLAS-CONF-2013-081
g—tii; 0 7-10jets  Yes 203 m{i}) <350 GoV 1308.1841

gtk O1e.pu 3b Yes  20.1 miTY)<400 GeV ATLAS-CONF-2013-061
g—btt, O-1ep 3b Yes  20.1 mi¥})<300 GeV ATLAS-CONF-2013-061

By by, by —bt) 0 2b Yes  20.1 100-620 GeV miF})<90 GeV 1308 2631

by by, by—tty 2eu(SS) 0350 Yes  20.7 b 275-430 GeV m{¥] =2 m(¥}) ATLAS-CONF-2013-007
t1 ta(light), T —b¥] 1-2e.p 1-2 b Yes 4.7 1 1104967 GV mi¥])=55 GeV 1208.4305, 1209.2102
ty £y (light), £y -Wbi?, 2e.pu 0-2 jets Yes 20.3 130-220 GeV mE3) =m(E )-m(W)-50 GeV. m(f; Je<m(t;) | ATLAS-CONF-2013.048
# fy(medium), §;—t¥) 2e.p 2 jets Yes 203 |t 225-525 GeV mit})=0 GeV ATLAS-CONF-2013-065
t1 fi(medium), T; —b¥] 0 2b Yes 20.1 i 150-580 GeV m{¥})<200 GeV, m(t; Jmit; )=5 GeV 1308 2631

t) fi(heavy), t -rf‘j Teu 1b Yos 20.7 200-610 GeV mlij}’;.-oecv ATLAS-CONF-2013.037
t f;(heavy), {—tt; 0 2b Yes 20.5 t 320-660 GeV m(k})=0 GeV ATLAS-CONF-2013-024
h iy, f—ch) 0 mono-jetctagYes  20.3 mi(f)-m(¥})<85 GoV ATLAS-CONF-2013-068
t; £;(natural GMSB) 2e.ul2) 1b Yes 20.7 500 GeV m{t3)>150 GeV ATLAS-CONF-2013-025
L, b=t +2Z 3eul2) 1b Yes  20.7 () 271-520 GeV m(t, J=m(¥})+180 GaV ATLAS-CONF-2013-025
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3rd Generation Searches

gluino via off-shell sbottom

S. Majewski, U Oregon

«Q?

g production, § — bb+x_, m(d) >> m(g) L™ =20.1 fb", ys=8 TeV
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ATLAS Preliminary ===- Expected limit +10,,,
SUSY

0 lepton + 3 b-jets channel Theory —
0O-1 + 3 b-jets, 12.8 b

All limits at 95% CL
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3rd Generation Searches

Sbottom pair production, 51 —b Z?

IIIIIIIIIIIIIIlIII

susY
)

- ATLAS ey

—I Ldt =20.1 fb", \s=8 TeV

B coF265 0!

All limits at 95% CL I pos2 i
——— ATLAS 2.05fb™", \s=7 TeV

Expected limit (+16,,,)

direct sbottom
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3rd Generation Searches

iﬂ production,'ﬂ—) t )Z? /?1—> Wb Z? /T1—> C Z? Status: SUSY 2013

— 1 | | I B I | I B I | I B I | I D | | I B I —

- ATLAS Preliminary  L,=20-211b"1s=8TeV L, =4.7fb"1s=7 TeV_

=8 oL, 5—> ty 0L CONF-2013-024 0L [1208.1447)
—E 1Lttty 1L CONF-2013-037 1L [1208.2590]
BN 2Lttty 2L CONF-2013-065 2L [1209.4186]
oL t->Wb %? . 2L CONF-2013-048
0L mono-jet/c-tag,t1—> C i? OL mono-jet/c-tag CONF-2013-068

CDF 2.6 fb"[1203.4171]

direct stop, t+x°
t

—— QObserved limits ==== Expected limits
Al limits at 95% CL

\IIIIIII‘T‘\\III|IIII|IIII|IIII|IIII|IIII|
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|
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3rd Generation Searches
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~ o~

tt, production,tN1 - ti?

| I I I | I I |

ATLAS Preliminary

All hadronic channel
Observed Excluded

III\I\IlllllllllllllllllllIlllllllllIIIII'IIIIIIIII
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I | |
— BR =100 %

j Ldt = 20.5fb |, \s=8 TeV —BR=75%

— BR =60 %
Branching Ratio at 95% CL

0.74 0.68
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3rd Generation Searches

direct stop, b+

S. Majewski, U Oregon

+
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— 1

1

production,t, - b¥., %= W" %, ATLAS Preliminary, L
I

int = 20-21 fb' 1s=8 TeV, Status: SUSY 2013

T ] I T T T T I T T T T T T T l 1 T T T l 1 l-

—— M, =m.+5GeV  0-1L 1308.2631, ATLAS-CONF-2013-062 —
B m,. =m.+20GeV 0-1L1308.2631, ATLAS-CONF-2013-062 -
1 xz

1
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LEP

m— Observed limits

All limits at 95% CL
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3rd Generation Searches

direct stop, W+b+x?

S. Majewski, U Oregon

iﬂ production,'ﬂ—) t )Z? / ?1—> Wb Z? / Y1—> c Z?

Status: SUSY 2013

— 1 | | I B I [

- ATLAS Preliminary

S OL Ity
—& 1L, 5—) tx
2L t—ot X,
B Lo Wb
£ OL mono-jet/c-tag,t,— ¢ i?
CDF 2.6 fb"[1203.4171]
= Observed limits

All limits at 95% CL

Lin = 20 fo” &
|/

LBNL Workshop 2014

-=== Expected limits

Ly=20-21fo"1s=8TeV L, =4.7f0"1s=7 TeV_7

OL CONF-2013-024
1L CONF-2013-037
2L CONF-2013-065
2L CONF-2013-048
OL mono-jet/c-tag CONF-2013-068

OL [1208.1447)
1L [1208.2590]
2L [1209.4186]
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3rd Generation Searches

direct stop, c+x°

14
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iﬂ production,'ﬂ—) t )Z? / ?1—> Wb Z? / Y1—> c Z?

Status: SUSY 2013

— 1 | | I B I [

- ATLAS Preliminary

S OL Ity

—& 1L, 5—) tx

B 2L, 5—) t 21

B Lo Wb

£ OL mono-jet/c-tag,t,— ¢ i?
CDF 2.6 fb"[1203.4171]

All limits at 95% CL
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—— QObserved limits ==== Expected limits

Ly=20-21fo"1s=8TeV L, =4.7f0"1s=7 TeV_7
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1L CONF-2013-037
2L CONF-2013-065
2L CONF-2013-048
OL mono-jet/c-tag CONF-2013-068
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Direct Electroweak Searches

LPCC SUSY 6 WG NLO(-NLL) Vs = 8 TeV, L =195 tb!

l_|103II\I|\I\‘\I\‘I\I‘I\I|\I\‘\II

—
<
)
—
]
=

—
o
T

#events in 2012 dataset

Dominant experimental signatures:
2-3 leptons (e/ ), MET

o(pp— SUSY) [pb

—
=]
T

IHH| \HHLUJ IIHHH‘ \IHIUJ] IHHHI‘ IIHHH‘ HIHIII‘

—_—
<

10-4F. NS \

L ‘ 1 1 1 |
200 400 600 800 1000 1200 1400 1600
SUSY particle mass [GeV]

Model e T,y Jets E#'i“ JLdt[b) Mass limit Reference

L} L) L} L} L) L} L) L) L} L} L)
85-315 GeV m{i3)«0 GeV ATLAS-CONF-2013-049
125-450 GeV mi¥5)=0 GeV, m{7, F}=0.5(m(t; J+m(¥})) ATLAS-CONF-2013-049
180-330 GeV mIF)=0 GeV, m{7, 7)=0.5(m(¥] Jem(t})) ATLAS-CONF-2013.028
600 GeV MUT; J=mits), m(¥; =0, m(7, ¥)=0.5(m(¥; )+mits)) ATLAS-CONF-2013-035
315 GeV mi¥] J=m(F3), m(¥])=0, sloptons decoupled | ATLAS-CONF-2013-035
285 GeV m{F] Jem(¥3). m(F5)=0, sleptons decoupled | ATLAS-CONF-2013-093

i rfL g, I—EK] 2e.u Yes 203
¥y X1, Xy —=iv(f7) 2e.p Yes 203
00 Xy =) 2r . Yes 207
i;i‘;.‘—.r“'(,rt(r-.-),1;-14(:-.7) Se.p Yes  20.7
f,‘f'{}laWiiZl‘g 3eu Yes 207
- Wi hi Tepu Yes 203
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Direct Electroweak Searches

_I I L I | L I | L I L I L l L
- ATLAS Preliminary el T T,

j L dt=20.3b", 1s=8 TeV

Observed limit (+16y.5")
_____ Expected limit (£ o, )
LEP i excluded

All limits at 95% CL

direct slepton
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no sensitivity yet to direct stau
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Direct Electroweak Searches

ATLAS Preliminary Lint = 20.3-20.7 b, 1s=8 TeV Status: SUSY 2013

—_— pp—)f{fzg, viaTl_/ V, 3e/|, ATLAS-CONF-2013-035 - - = - Expected limits
—— pp—))"{:i;, Via~||_/ V, 2€/\L, ATLAS-CONF-2013-049 - QObserved limits

~t0 . o~ ~
— D —> ,viaT,/ V., 2T, ATLAS-CONF-2013-028
142 L s

~ta~ . ~ ~
= PP—=XX,, Via T/ V. 2T, ATLAS-CONF-2013-028
~t~0 .
= PP—X,X,» Via WZ, 3e/, ATLAS-CONF-2013-035
~+~0 .
PP—X, X, Via Wh, e/ubb, atLas-conr-2013-003

=0.5(m F+Mm 'io)
1 2
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Summary & Outlook

LPCC SUSY 6 WG NLO(-NLL) Vs =8 TeV, Lillt =19.5 b
103 T T T T T T T | T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T

m  Comprehensive ATLAS SUSY Search
program

102

o(pp— SUSY) [pb]
#events in 2012 dataset

107 %
4 | |

107

L ‘ 1 L 1 1 L 1 ‘ 1 1 1 e :
200 400 600 800 1000 1200 1400 1600
SUSY particle mass [GeV]

Limit

1.1-1.4 TeV
740 GeV
430/ 620 GeV
660 GeV
450/ 600 GeV
315 GeV
/330 GeV
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Summary & Outlook

LPCC SUSY ¢ WG NLO( NLL) (s =8 TeV, L =19.5 b

m  Comprehensive ATLAS SUSY Search £ "{ \
program

o(pp— SUSY) [pb
#events in 2012 dataset

Mass limits on gluinos (~1.1-1.4 TeV)
most stringent -- can we make a generic
statement?

- L ‘ 1 L 1 1 1 1 | 1 L 1 ‘ 1 1 1 e :
200 400 600 800 1000 1200 1400 1600
SUSY particle mass [GeV]

Sensitivity to other sparticles dependent
on direct production cross-section
(& difficulty / reco efficiency, of course)

Limit

1.1-1.4 TeV
740 GeV
430/620 GeV
660 GeV
450/ 600 GeV
315 GeV
--/330 GeV
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Summary & Outlook

LPCC SUSY ¢ WG NLO( NLL) (s =8 TeV, L =19.5 b

Comprehensive ATLAS SUSY Search £ "{ \
program

o(pp— SUSY) [pb
#events in 2012 dataset

Mass limits on gluinos (~1.1-1.4 TeV)
most stringent -- can we make a generic
statement?

U6 400 60 500 1000 1200 100 1600

SUSY particle mass [GeV]
Sensitivity to other sparticles dependent
on direct production cross-section

(& difficulty / reco efficiency, of course)

Limit

1.1-1.4 TeV
740 GeV
430/620 GeV
660 GeV
450/ 600 GeV
315 GeV
--/330 GeV

Updates & statistical combination of
exclusive channels in progress
(e.g., 0- and 1-lepton)

Looking forward to the increased Vs
in 2015!
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Man ]ets + 1 lepton?

>1O E

4 j Ldt=203fb", (s=8 TeV Total background

8 10 E 1 lepton CR CJtisqlll

I W— Iv + light jets

=1 03 i CIW-siv+ b—jgts
Bl Z- v, |l +jets

I Single top

[ W, Z
[67%, %1:900,150] [GeV]

T T T T T T T T

E ATLAS @® Data
IL dt = 20.3 fb™", {s=8 Tey —— Total background
E 1 lepton CR -l:l :,tv—> ?I,II -

— Iv + light jets
[ M) 2340 GeV [ Wos Iv + bjets
E 2 1Db-jet Bl Z-vv, |l +jets
I Single top

[ tt+W, Z
[6x, %:1900,150] [GeV]

T T T T T T T T T T T
c ATLAS ® Data
[Ldt=20.3 b, /s=8 Tev —— Total background
E 1 lepton CR ] :,fv—> c|4|,|| -
) I W— Iv + light jets
y 2 .340 GeV [ JW— v +bjets
No b-jet Bl Z-ovv, I +jets
I Single top

[ W, Z
[6%, %1:[900,150] [GeV]
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Number of jets p_>50 GeV Total ‘composite’ jet mass, MJE [GeV]
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Data/Prediction _
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Number of jets p_>50 GeV

(a) M7>340 GeV, no b-jets (b) M7>340 GeV, >1 b-jets (c) My distribution, >7j50 selection applied

Single-lepton validation region ]HEP 10 ( 201 3) 130

Lepton pr > 25 GeV

Lepton multiplicity Exactly one, ¢ € {e, u}
s > 30 GeV
Emiss [/ > 2.0 GeV'/2

- 120Gev lepton is treated as a jet and added

Jet pr . . . . « o

Jet iultiplicity As for signal regions tO HT’ lnCIUded ln ]et mU1t1p11C1ty
count as appropriate

b-jet multiplicity (table 1)

My

Control region (additional criteria)

min

Jet multiplicity Unit increment if p4 > p&
B\ [Hr (+1f) > 4.0 Gev1/?
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