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eration (stop/sbottom)
augino and slepton
Summary



The ATLAS Detector

General purpose, high resolution, hermetic detector in LHC
Pixel, Silicon, Transition Radiation Tracker
EM(LAr), Had(Tile) Cal
Trigger(RPC,TGC) + Precision chambers(MDT,CSC)
Central Solenoid(2T) + Barrel and Endcap Toroids

44m x 25m
7000t

* Lepton (e,p,1)

* Photon

* Jet (with b-tagging)
* Missing ET(MET)

Tile calorimeters

LAr hadronic end-cap and pT o~ p Slne
Pl detector forward calorimeters — —11’1 tan (e /2)

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor tracker




Data taking

itCerated luminosit
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ATLAS Online Luminosity
= 2010 pp Vs = 7 TeVV
= 2011 pp /s = 7 TeV
= 2012 pp Vs =8 TeV
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ATLAS p-p run: April-Sept. 2012

Inner Tracker Calorimeters Muon Spectrometer Magnets

99.8 99.9 99.9

All good for physics: 93.7%

Peak luminosity
7.7 x10% cm2 s
(~ 30 pile up events)

Integrated luminosity
2012 Oct: 16 fb1 at 8TeV
2011: 5.6 fbl at7TeV
2010: 0.05 fb! at 7TeV

Data quality
93.7% ready for Physics



SUSY In

Cerierle grienomienielefay

« Strongly interacting particle (squark,
gluino) dominates

» Several high-pT jets in decay chain

» LSP is stable (R-parity), escape from
detector (Missing ET)

ATLAS

é(mgh ) Pt jet

é@t jet
< Jet
1 ———

Iepton
mlssmg

nggs->bb

Search strategy

multi-jets + MET + (0~4leptons)
+ (photon, b-jets)

34 generation, gaugino sector, etc



Public results

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

0 lepton + >=2-6jets + MET 08/2012 2012-109
0 lepton + >=6-9jets + MET 08/2012 2012-103
1 lepton + >=4jets + MET 08/2012 2012-104
2 same-sign leps + >=4jets + MET 08/2012 2012-105

1-2 taus + 0-1 leptons + jets + MET [GMSB] 10/2012 1210.1314 submitted to EPJC

2 leptons + jets + MET [Mediium stop] 09/2012 1209.4186 submitted to JHEP

1-2 b-jets + 1-2 leps + jets + MET [Light stop] 09/2012 1209.2102 submitted to PLB

2 photons + >=2-4jets + MET 09/2012 1209.0753 submitted to PLB
1-2 leptons + >= 2-4jets + MET 08/2012 1208.4688 accepted by PRD
2 leptons + >= 1jet + MET [very light stop] 08/2012 1208.4305 submitted to EPJC

3 leptons + MET [Direct gauginos] 08/2012 1208.3144 submitted to PLB

2 leptons + MET [Direct gausinos/sleptons] 08/2012 1208.2884 submitted to PLB

1 lepton + >=4jets (>=1b) + MET [heavy stop] 08/2012 1208.2590 accepted by PRL

0lepton + 1-2 b + 5-4 jets + MET [heavy stop] 08/2012 1208.1447 accepted by PRL

0 lepton + >=2-6jets + MET 08/2012 1208.0949 submitted to PRD
0 lepton +>=3b + >=1-3j + MET [GM, stop,sb] 07/2012 1207.4686 EPJC

0 lepton +>= 6-9jets + MET 06/2012 1206.1760 JHEP 1207 (2012) 167

Z+11 + bjet + jets + MET [direct stop in GMSB] 04/2012 1204.6736 PLB 715 (2012) 44

1lepton + >= 7 jets + MET 10/2012 2012-140

3 lepton + jets + MET 08/2012 2012-108

2 b-jets + MET [Directo sbottom] 08/2012 2012-106

General new phenomena 08/2012 2012-107

4-leptons + MET 01/2012 2012-001
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2012-046

Z>11 + jets + MET [GGM] 04/2012




arches

(squark / gluino production)



arch channels

variables

discriminating variable for SUSY
multi-jets + MET + * Missing ET (MET)

= - 2 visible energy (Calo, muon)
alino (mSugra) =
B multie : MET + X pT of jets + (leptons)

n + 2- 9]ets+MET
lic gaugino/slepton deca
+jets + MET
reration
T for simple topology 2-body decay
(visible and invisible)

* Missing ET significance =
MET/ sqrt(HT) :HT=ZXpT of jets

LSP = gravitino (GMSB etc)
pology depem' on NLSP
quark/gluino * MI2
with stau/neutralino > LSP
- 2 taus/leptons +jets + MET
- 2 photons + MET * Transverse mass (MT) =

sqrt[2 x pT(l) x MET x {1-cos( Ap(l, MET ) )}]

8

* Contransverse mass (MCT)

discriminating variable for W= 1v



Event Selection

PNEPLonImOEEeVent selection 4

P~~~
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gluino/gluino

N jets depend on
<ini’cial production

squark/squark

multi jets N=2~6(>60GeV)

MET cut
(300~400GeV)

Effective Mass cut

ieg(incl.) [GeV] > 1900/1’()0/1000 1900/1100/7 1900/1’00/1000 1700/ /7 1400/1»00/1000 (1TeV~2TeV)




SM Backgrounds

tar St ets W + multi-jets Z + multi-jets

ATLAS Preliminary
CRTB - 3 jets

ATLAS Preliminary
CRWB - 3 jets

Ldt=581"
® Data 2012 \s = 8 TeV)
— SM Total
tt & single top
I W-ets I Wiets
Wl Z+jets W Z+jets
B Diboson B Diboson

e Data2011 {s=7TeV)
— SM Total
[CJQCD multijet

W-jets
Three Jet Channel =Z++jcjels

Ldt=581"

® Data 2012 (\s = 8 TeV)
— SM Total
tt & single top

Jl dt ~1.04 fo'

events / 100 GeV

[t and single top
SM + SU(660,240,0,10)

ATLAS Preliminary

events / 100 GeV
Entries / 100 GeV

DATA/MC
DATA/MC
DATA / MC

e S 500 1000 1500 2000 _ 2500 _ 3000
m,{incl.) [GeV] m,,(incl.) [GeV] m,; [GeV]

ATLAS Preliminary

CRQB - 3 jets e Data 2012 \'s = 8 TeV)
— SM Total
- - SM+SU(1600,400,0,10)
Multijet 1s
tt & single top Multijet
 Wjets

Dok e ~ signal deplet.ed
~ pure as possible

ATLAS Preliminary understand BGS n

CRYB - 3 jets o Data 2012 (s = 8 TeV)

— S Mo control regions

events / 100 GeV
events / 100 GeV

* normalize MC,
extrapolate to signal
region using MC

o
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3

DATA/MC

. 4000
m,,(incl.) [GeV] m,,(incl.) [GeV] 10



Signal regions

0 lepton + >=2 jets + MET 0 lepton + >=4 jets + MET

ATLAS Preliminary

Ldt=581fb ATLAS Preliminary Ldt=58fb"

SRC - 4 jets e Data 2012 (s = 8 TeV)

— SM Total

- - SM+SU(1600,400,0,10)
Multijet
tt & single top

0 Wjets

Bl Z+jets

@l Diboson

SRA - 2 jets e Data 2012 (s = 8 TeV)
— SM Total
- - SM+SU(1600,400,0,10)
Multijet

tt & single top

I W+jets
Bl Z+jets
I Diboson

events / 100 GeV
events / 100 GeV

3
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<
<
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500 1000 1500 2000 2500 3000 3500 4000

500 1000 1500 2000 2500 3000 3500 4000
m(incl.) [GeV]

m(incl.) [GeV]

Effective Mass Effective Mass
Meff>1900 GeV Meff>1900 GeV
Data 10 Data 1
MC  14+-5 MC 2.8+-1.2
(W:3,Z:7,tt:1:Di:3) (W:0.3,Z:2.0,tt:0.6,Di:--) .




2 EXPERIMENT

Run Number: 191426, Event Number: 97984647
Date: 2011-10-22 18:25:23 CEST




EXclusion region

Oepton = 2=65jets + MET (most sensitive)

* no evidence so far (at 5.8fb!, 8TeV)

» exclude ~1.5TeV for Msquark~Mgluino,
~1TeV for Msquark>>Mgluino

» widely extended at 8TeV (cross section x2~5)

M1/2 VISUGRA (tanb=10,A=0,mu>0) Msquark Simplified squark/gluino model

MSUGRA/CMSSM tanp = 10, A 0, |.l>0 Squark-gluino-neutralino model, m(i?) =0GeV

A\TLAS Pr‘lnﬁmary- —- \Ldt Safb {s=8 Te\)i

i ‘*'_'—i -
0- Igpton combqued \
susy.
the: ry)

-—-- Expected limit (+15,,,) -~

[ ] Observed limit (4.7 o, 7 TeV)

ﬂg%b\gl - Non-convergent RGE
\ - No EW-S8

ATLAS Preliminary

2012 8TeV J'Ldt 551" (ot Tov
5 8fb -1  O-lepton combined

= Observed limit (+1 th:f,:)

X

m— Observed limit (+1c

squark mass [GeV]
N N
ST
o o
o o

-—— Expected limit (t10,,,)

|| Observed limit (4.7 b, 7 TeV)

2011 7TeV
4.7fb!

500 1000 1500 2000 2500 3000 3500 1000 1200 1400 1600 1800 2000 2200
m, [GeV]

2400
gluino mass [GeV]




ing constraints

Long decay chain

No lepton
6-9jets

ing chargino, slepton

‘~ 2 lepton

e (same sign)

gravitino LSP (stau/neutralino NLSP)

2 taus 2 photons

14



Llong decay chain

 target for gluino pair production,
(especially involving stop, higher gaugino, etc)
0 lepton + >=6-9 jets + MET

» change BG composition: QCD, ttbar (hadronic)
MET significance = MET/ sqrt(HT)

-1 e Data2012 (\s=8TeV)
Ldt=5.81b Background prediction
ATLAS Preliminary ] Multi-jets (inc. tt— qq)
] Sherpa tt— gl |l
C I Sherpa W— (ep)v
[ Sherpa Z— vv
SUSY g= 900, X =150

Observed limit (+1op257)

ExpeCtEd Ilmlt( 1o D) Multi-jets pIUS E :
T
3 bes obs. 7 V)

0-lepton, 26-9 jets obs. (7TeV) ATLAS Preliminary
Al limits at 95% CL g

Events / 2 GeV'?

> 8 jets p, > 55 GeV

700 800 900 1000 1100 1200
m; [GeV]

MET significance M(gluino) e

14 16
Emlss/\ H [Gev1.’2]




Small mass difference

* mSugra-like spectrum
large AM (M(squark) - LSP) ~ 0.85
» explore to small AM region by using simplified model

Compressed SUSY model

o
E 1200 |-ATLAS
c_%_ Combined
\V/ Py JLdt= 4.7 157, Vs=7 Tev
SJSY %
A = ineary)
% - - - Expected limit (+1 o)
—-
AM S
| =
=
&)
LSP

Higgs->b

900 1000 1100 1200 1300
gluino mass [GeV]

- gluino mass limit depende on AM

- exclude AM ~ 0.4 at M(gluino)~1TeV »



I'lepton mode

 focus on leptonic gaugino / slepton decay
1 lepton (>25GeV) + 4 jets + MET

« good to control backgrounds
- eliminate QCD, Z=2>vv

- reject W/ tt(=>bblvqq) by transverse mass cut

MSUGRA/CIVISSM tanB 10,A =0, u>0
+Data(2012)

#SM Total det:S 8fb',\s=8TeV : s Observed limit (16755 )
multijets ’

=W-+jets Electron channel
WZ+jets Signal Region
=Dibosons

=t ATLAS Preliminary
Esingle top

-~ A A No EW SB
e DARUGRE: m°=400 m1/2= o - \ - Non-convergent RGE

;4@»12 8TeV 5 8l

Events / 200 GeV

500 1000 1500 1000 1500 2000 2500 3000 3500
m'”; (GeV) m, [GeV]
e

competitive at high MO0 (gluino production)
17



2 lepton (same sign)

* leptonic gaugino / slepton decay
2 lepton (same sign) + 4 jets + MET
» statistics limited but high rejection to SM BG
- reject opposite sign SM background (ttbar)
(1/2 case is same sign in SUSY)

m—— Observed limit (=1 Gﬁusr\;)
===- Expected limit (£16,,,)
All limits at 95% CL ¢
~t
_ [ LEP2Y

I Non-convergent RGE

B No EW SB

ATLAS Preliminary ~ Seme-Sian Dilepten

® Data
JL dt=581"15=8TeV 7suma
[ + Fake

|:| Charge mis-ID (Z, t1)
.Ih v
[] pivoson

ven 1] (m =300GaV, m. - 800GeV)
ii

2012 8TeV

Entries / 50 GeV

50 100 150 200 250 300 350 400
Er's* [GeV]

1000 1500 2000 2500 3000 3500
m, [GeV]

competitive at high MO (gluino production)
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2 taus/ 21 (GMSB)

GMSB NLSP

* Gravitino LSP in GMSB
Topology depend on NLSP

stau / slepton NLSP enhance tau/leptons
- 2 taus +jets + MET

—> 2 opposite sign leptons(e,p) + jets + MET

T Hjets

ATLAS Preliminary
J- Ldt=4.7fb' ~s=7 TeV

ATLAS

[Ldt=471b", {s=7 TeV

=
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o
[vs3
—
%)
©»
=
@
=
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Theory

| Observed t+jets 95% CL limit
eXCl . . : Expected t+jets 95% CL limit
arXiv:1208.4688
Observed dilepton 95% GL limit

Expected dilepton 95% CL limit
arXiv:1208.4688

[ OPAL95% CL ()

OPAL 85% CL (i)
[ OPAL95% CL

ATLAS
J_L dt = a.7 fb'

Multi-lepton, 4-jet
e, ep and up combined

90 100
05TeV 1Tev 15Tev  AlMeVl

sensitive to gluino up to 1.3TeV

S00 1000 1100 1200 1300 1400 1500 1600
mis [GeV]




2 photons (GGM)

JLdt =481
—4— Data 2011 As =7 TeV)

[_Jacp
W, top

I W.Z +vy
SPS8 A=190 TeV

* Neutralino NLSP case (in GGM)
decay into gravitino and photon
= 2 photons(>50GeV) + jets + MET

Entries / 10 GeV

250 300
EMES [GeV]

zeogmma>o0GeV + MET>125GeV

GGM: bine-like neutralino, tanp =2, ¢t < 0.1mm
susy,

ATLAS S Observeiit 167 ATLAS ot oY
- g = Expected limit (+16,,,) J< ~ G
I Ldt=4.7fb", \s=7TeV Ldt=47fb", \s=7TeV Expected limit (+1a,,,)

——— ATLAS 1.0fb"
gluino limit
squark limit

20



sive search

b, —

- (3™ generation gaugino and slepton)

21



Natural SUSY searches

small cross section but prominent characteristics = dedicated exclusive search

A Natural ctrurm

General “bottidm-up” viewpdiqt

- “Distant
- Cousins

22



Direct shottom

» Direct sbottom production, sbottom—> b + LSP (2body decay)
2 b-jets / 2-bjets + ISR
» cut on Mt (useful for 2 body decay, endpoint related to Msusy)

ATLAS Preliminary L ] Data 2011

55544 SM Total
[ Top production
SR, before selection in m_ [ W production
B Z rroduction
[ Diboson, tt+W/Z/bb
[ Multisjet

SM+SUSY:mg. =400 GeV, m_ =50 GeV
7'1

SUSY

: . Observed limit (+1 Uxheow)

ATLAS Preliminary
j Ldt=4.710", \s=7 TeV

All limits at 95% CL B coF 26510
& [ Ipos2ib’
> — ATLAS 2.05 fb”'

JL dt~ 471" 1s=7TeV Expected limit (+10,,,)

Events / 25 GeV

2011

a
=
[

~

o
©

o)

400 450 50

0 ilv
Mer [GeV] 150 200 250 300 350 400 450 500 550 600

sensitive up to M(sbottom) ~500GeV
23



Entries / 25 GeV

iiepton channel

Direct stop

 Direct stop production
1. M(Stop) < m(top)
stop = chargino + b
2. M(Stop) > m(top)
stop = top + neutralino
- exclusive channels for final states

e Data 2011 (ys=7 TeV)
ATLAS 54, Standard Model (SM)

) multijets (data estimate)
_[L dt=471%" O
3 V+jets, VV
B tt+V, single top
SRA *wsrmy =400 GeV, mgo=1 GeV
"""" mi =500 GeV, miﬂ“=1 GeV

e+u channels

A _. lllll

150 200 250 300 350 40 450 500 550
ETs [GeV]

M(Stop) > m (top)

M(Stop) < m (top)

f, production: T, b7, 7, w"’+;z? (BR=1,m, <200 GeV); T, —>t+i? (BR=1,m, >200 GeV)

L. iroite ISY T past At {7, 0

ATLAS Preliminary . Observed limits (-16505") L= b¥, T W ?‘ (m; <200 GeV)

— Observed limits (nominal) = Zleplon ("'g;‘ 1_06 GeV)
Ldt=47 ﬂ)-1 {s=7 TeV ---- Expected limits (nominal) —— V2leptons + brels (mij= 106Gev)
o = 1/2-leptons + bejets (m_ = 2x m.)
‘Status: ICHEP 2012 Al limits at 95% CL, ~ . i, kA
L= l+f['1 (m'. > 200 GeV)

B (depton

—— 1-lepton

150 200 250 300 350 400 450 500 550
m; [GeV]

sensitive up to M(stop) ~500GeV
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Gluino mediated shottom/stop

« sbottom/stop search in gluino decay chain

gluino = (sbottom + b) 2> 2b + LSP

g +b,-b, production, b,— b+%, L™ =47 {s=7TeV
B o o o o e L o o o o o
m(%; ) = 60 GeV, m(d, ) >>m(§) CL, Expected limit +1 Sop
- CL, Observed limit £ 1o
ATLAS .

Theory
3 b-jets channel

. 0-lepton + b-jets 2.0 fbo'

on shell Sbottom

[ ATLAS BB, 2.05 b
[ ]coFbp, 265"
B oobp 520"

[ JcDoF&s »bpasi’ .2

b
N

300 400 500 600 700 800 900 1000 1100 1200
my [GeV]

n
o
[=]

g-g production, g — b5+z, m(g) >> m(g) L" =471, \s=7TeV
|||||||||||||||||||I|||||||||||l|||||l||||||||||

CL, Expected limit +1o Pide

oxp .

— CL, Observed limit+ 1c5,5"

T
.

~———— O-lepton + b-jets, 2.0 fb"'

Al limits at 95% CL Off She].ISbOttOIn
ATLAS

3 b-jets channel

‘}‘III|III|III|III|II
III|III|III|III|III|III

07'\|11111||lq
200 300 400 500 600 700 800 900 1000 1100 1200
ma[GeV]

M(gluino)<1TeV for LSP<500GeV

gluino - (stop + top) =2 2top + LSP

GG + 1,1, production, 1, b+, L™ =471, \s=7TeV

CL, Expected limit + 16, ATLAS

CL, Observed limit + 1a7,°" 3 b-jets channel

1-lepton + b-jets 2.0 fb™! i
SS dilepton, 2.0 b On Sheust

All limits at 95% CL .- 3

s00 - ™ %) =60GeV, m(d, ,)>>m(§)

400

300

200

llIIllIIIIIlI|IJIIIIIJIII[II]IIIIIILII

. BN 3
Ao b b v bbb b Pl s Ly
300 400 500 600 700 800 900
m, |
9

TTT

)]
@
<o
o
o

g-g production, g— t?)'(?

CLg 95% C.L. limits. o505y not included.

O-lepton, = 6-9 jets  [L,_ =5.8fb", 8 Tev] ~~~ Expected
ATLAFS’»CONF-zmz-jms i M == CE))?sgé\t,eeg
2-SS-leptons, = 4 jets [L_ =5.8fb", 8 Tev] ~ ~

ATLAS-COF:JF-ZOIZ-HJSJ nt —— Observed

< = Expected
3 b-jets L =47f",7Te
arXivi1207.4686 i M = Observed

£ 2011 7TeV

- ATLAS Preliminary

Bl d s i d v is Fad ¥ 2855 1

500 600 700 800 900

M(gluino)<1TeV for LSP<380GeV 25



Direct slepton, Direct chargino

Lv ot
 direct slepton or chargino production
- chargino =2 lepton + v + neutralino
- slepton = lepton + neutralino

R e I
2 lepton[e,p] + MET + jet veto Eﬁi P
» cut on MT2 (useful for simple topology of 2 objects) X

X1

Direct charino roduction

]
o
o

ATLAS —— Observed limit (+16, 0"

IS
[$)]
o

SUSY
)

ATLAS —— Observed limit (+1c,.57)

J‘ . St Expected limit (+16,,,)
Ldt=4.7fb \s=7TeV - LEP ER excluded

X, mass [GeV]

mass [GeV]
)
o

I Ldt=4.7 fb" \s=7TeV - Expected limit (+1 Gexp)

~0
1

-
i: i1 -2 xTv(VI) —2x Ni?

~0

e 4+ ~0 - ~0
e X1|X1

X,
—h
o
o

72011 7Te 2011 7TeV

S™
& /

&
X/
S

&
/

.......

1
I
I
\ il
150 200 250 300 350 400 450 500
%, mass [GeV]

.. Ai i
%00 20020 40 60 80 100 120 140 160 180 200 220

Tmass [GeV]

sensitive also to slepton mass
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Pirect chargino+neutralino

» chargino + neutralino production,
decay into 3 leptons [e,j1] + MET

2slepton + lepton + 3v = 3lep. + MET W+Z+2LSP - 3lep. + MET
(intermediate slepton) (intermediate W/Z)

ATLAS - Observed limit (10,07 L Observed limit (+162°%Y)

theory

B Expected limit (+1 cexp) Expected limit (+1 09"9)
% SUSY ref. point 1 Y SUSY ref. point 2

\'s=7TeV —— ATLAS 2.06 fb" 3 leptons [ LEp2 i: (103.5 GeV)

[ LEP2%; (103.5 GeV)

_.-Ldt=447fb'1

LA VIHE V), 1@ v)

' _[Ldt=4.7f5‘.\s=7Tev

mi::m

7,

=t =0 (") 20 5() -0
xT xi‘ - W xl z x1

27
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Vass Iimit summary

AS SUSY Searches” - 95% CL Lower Limits (Status: SUS
T TTTT]

MSUGRAICMSSM : O lep +j's + B, L-s.llmﬂsnv [All'usl.culmlmlnzld 1 R Ll Tev =|g mass
MSUGRAICMSSM : 1 lep +j's + E L=581b", & TeV [ATLAS-CONF-2012-104] 1.24 TeV ﬁ gmass J.Ld! _ _q
: L =(1.00-58)fb
Pheno model : 0 lep +['s + E; ... |L=581b", & TeV [ATLAS-CONF-2012-108] 148TeV g mass (miF) <2 Tev, light 7 J
Pheno model : 0 lep +'s + E; .. |i=5a i 8 7aV (ATLAS-CoNF-2012:108] 138Tev 4§ Mass (@ <2 Tev Inghtx j fs=78TeV
luino med. % (G—aT7 ) : 1 lep +j's + [ g mass {m{x ) < 200 Gav, miz") = —[m[;( J+mig))
GMSB : 2 lep (OS) + j's + Ey e 3 Mass. (tang < 15) ATLAS
GMSB :1-27+0-1lep +j$ + E — g mass {hnﬁ, 20) Preliminary
gmass {m{x ) = 50 Gev)
g mass {m{;{ ;{ 300 Gav)
g mass {m{x ) = 400 Gav)

T.mazs

Inclusive

T.mdas .

g—)bbx \rlrlualb) 0lep + 1/2 b]s +F
g—)bbxq__xlrtual b :0lep+3bjs+E
g—)bbx (real b):Olep+3bjs+E gmass (mii )= 60 Gev)
g—)ttx (\flrtualt)_ Tlep+1/2bjs+E; .. g mass {m[‘,( 1< 150 Gav)
g—)tlx (wrlualt) :2lep (SS)+|'s +Ey,,,, |L=581"87eV [ATLAS-CONF-2012-105] BS0GeV § mass {m{',( 3< 300 GaV)
Gty (virtualD) - 3lep + j's + E, . g mass {anmu < mé)
Ij_,ﬁx wrlualt) 0 lep + multi's + E; .. [L=5810" 8 TeV [ATLAS-CONF-2012-103] 1.00 Tev g mass {mt{ ) %300 Gav)
g—)ﬂx (wrlualt) Olep+3 b—J S+ Ey s g mass {m{_;( J< 50 Gev)
realt - g mass {m{',( )= B0 Gev)
bb b —)b"U 0Iep+2 b—JEtS"'E b mass {m{x J<1506£NJ
bbb—) 3Iep+Js+E ngSS{m{;{j 2m{1)]
(\rery Ilght) l—)bx 2lep+E T mass {m{',{ = 45 Gev)
(light), t—)bx '1.f2 Iep +hbjet+E L=4.7 16", 7 TeV [CONF-2012-070) 120-179G8¥] [ mass {m{x )= 45 Gev)
_t'l'(heaw} t—)tx 0 lep + b-jet + Er ke L=4.7 1b7, 7 TeV [1208.1447] 380-465 l mass {m{',( 1=10]
i (heavy), t_)tx 1lep + bjet + E, .. |t=471" 7 TeV [CONF-2012-073) z_ tmass {m{;{ ; o)
i (heavy), t_)tx 12 Iep + b jel +F L=4.7 fo”, 7 TeV [CONF-2012-071) 298-305 GaV | t mass {m{l13 o]
Tmass (115=mi;” ) =230 Gav)
" |L=47 10", 7 Tev [cONF-2012.076) GEMBOIGEM | Mass {m{;( 1=0j
L=4.7 1b", 7 TeV [CONF-2012-076] [ qzpasGev| 7 mass {m{;( V=0, mii7) = —[m{x J*mb( "y
|L=a b7, 7 TeV [CONF-201 £ x I"I"IB.SS {m{_‘,( )= m{',( jm[‘,{ =0, m{lv)as above)
¥, mass 1 dx[fj< 10 ns)
Stable g R-hadrons : Full detector GaW g mass
Stable T R-hadrons : Full detector t mass
Metastable g R-hadrons : Pixel det. only g mass {zg = 10 ns)
- gtable T TmMass {5 <tanf = 20)
RPV : high-mass ep vV, mass {i,,=0.10,3,,,=0.05)
Bilinear RPV : 1lep +js + E, .. g=gmass (€755 < 15 mm)
BC1 RPV 4lep +E g mass
g mass (3.0x10" «J.m
L=461b", 7 TaV [ATLAS-CONF-2012-110) | 100287 GeW| SQIUON MASS {incl. limit from 1110.2693)
Spin dep. WIMP interaction : mnncuet + Er i M* scale (m, <100 GeV, vector DS, Dirzc %)

pin indep. WIMP interaction : monojet + E, M* scale (m, = 100 Gev, tansor D9, Dirac )
N [ I I I N B I

T.mass
T miss

T.mass

T miss
T.mazs
T miss

T.ess

T.mass

| I I—)Ix 2Iep+E
15;1 T —)Iv(lu)—)l\.r 2lep+E

Trr-as

T.mass

T.mass .
< 154107, 1 mm < 1 < 1 m, 3 decoupled)

10 1 10

Extended LLP+RPV

*Only a selection of the available mass limits on new states or phenomena showr. Mass scale [TBV]
All limits guoted are observed minus 1o theoretical signal cross section uncertainty.




Summary

far
d 5.8 fb! at 8TeV in some analyses
also dedicated searches for third
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miss Remeal _ miss RefEle miss+ RefGamma miss Ref]et miss -, Muons
(E ‘EWJ (E ‘((V‘ * {E )‘Hv} + (E \c(w + (E )‘(ly}

[EIIIISS ﬁ;ﬂkts + {Enn.h ]

+

ncl __ 1 Mmiss
My = + E

v1,v2) = 2pr(v1)pr(v2)(1 4 cos P12),

min [ma}a{mT (pr” Qim , m2(pr” ¢1 ' X) H

(1) l:?}_r(
T T =Pr




