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ATLAS data in 2010
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- Proton-proton collisions at 7 TeV
- Good-quality data used for analysis: ~35 pb'l
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— if R-parity is conserved
* Lightest Supersymmetric Particle (LSP) is stable

— large missing transverse energy (MET)
~ —~dark matter candidate
— if g or g masses are not very large
» dominant production via strong force at LHC
 decay chain to LSP (possibly long)
— multiple jets
— can have leptons and/or photons
» popular model: CMSSM/MSUGRA
— if 3rd generation is lighter (to stabilize Higgs mass)
— enhanced b-jet production

— if R-parity is not conserved
— resonance from decay of the LSP
— if decay of NLSP to LSP is suppressed

* meta-stable heavy particles
— slow muon-like particles
— slow R-hadrons
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statistically
independent

Overview of SUSY
searches in ATLAS

MET + jets + 0 Iepton} -
, combination
MET + jets + 1 lepton (most sensitive

MET + 2 Ieptons search if CMSSM)
MET + >3 leptons

MET + 2 photons wew!

MET + b-jet + 0/1 lepton

e+l resonance

slow colored hadron
slow muon-like particle new!

Sensitive to a wide range of hypothetical new physics, not only to SUSY.



2 ArXiV:1102.5290
7 Accepted by PLB

MET + jets + 0 Iepton

jet miss
Mg = Z pr +E;

L e - LN L L L L L L B L B LI LB NI L L
[ ] . e Data 2010 ffs =7 TeV
Event selection: (also include lepton veto) o 1U‘:E Ca omTea ] j
= 3 _l L dt ~ 35 pb [ QCD multijst 3
Four signal regions: A B C D ™ 10°L-signal regions C & D =;*+Ji;5 _;I
— E +He 3
£ Number of required jets =2 22 =3 =3 8 E (=3 Jets) [Jff and single top ]
3 Leadingjet pr[GeV] >120 > 120 > 120 > 120 P g, T S SUSY e Rty
. Other jet(s) pr [GeV] ~ >40 >40 >40 >40 w m; ATLAS E
£ Emis [GeV] >100 > 100 > 100 > 100 - -
S Adlet, PT™)min >04 >04 >04 >04 1 4
;;‘ EX'S g >03 - >025 >025 - .
3 Mo [GeV] >500 - =500 > 1000 1U‘E - a
£ mr2 [GeV] - =300 - - Ezg:. = e mm——
w =mE | —
- A TEE———  ——
* W, Z, top bkg from mix of data-driven and MC techniques & . — . — -
» QCD bkg from data control sample 5000001500 2000 2500 3000
Results Mey [GeV]
6ignal Region A B C D \
observed: 87 11 66 2
eXpeCtedZ 118+42-36 10.0+6'0_4.8 88+33_27 2.5+1'4_1 1
W/Z+jets 102 8.5 62 1.9
top 10 0.9 17 0.3
QCD 7 0.6 9 0.2
\ o-B-g-A: <13 pb < 0.35 pb <11pb <0.11 pr
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, ArXiv:1102.5290
; Accepted by PLB

MET + Jets + 0 lepton (details)

% o T T e Data2010Ns=7TeV) -
o 108 y — SM Total E
o - L dt ~ 35 pb (] QCD multijet ]
o 10° = I W+jets =
:B - Bl Z+jets 3
D 10 [Jtt and single top =
= - - SM + SUSY ref. point 7
W 10°s E
1k ATLAS ]
10E -
i3 E
B | 1 .; 1 I._?_
= o5E. i T T T .3
g _______________ 3
1 S a0 (S 3
< -
< B -
800 1000

miss
ET° [GeV]

MET distribution after the >2 jets pre-selections. Its excellent performance
and data/MC agreement is typical for all the MET-based searches.

D. Coté - SUSY searches in ATLAS - Blois2011 8



e M Phys. Rev. Lett. 106, 131802 (2011)
= “Viewpoint” Physics 4, 27 (2011)

MET + 1 Iepton

jet miss
Mgy = O P& +EM™ + py

> 10° : ;IdTLIASI ' r lg?‘adzoéom‘\i |'7 Tev) T 3

F|rst SUSY result of ATLAS s ot :
T 10F JL dt ~ 35pb’ 5tzt+iets E

Event selection g r B single top 1
£ B ® [ Dibosons s

* exactly one lepton, p; > 20 GeV w10 t 1 IegtSoUnGF;Aﬂb M 280§
« >3 jets, p; > 60, 30, 30 GeV - i
+my > 100 Gev I
« MET > 125 GeV _12 7] ey §
* MET/Mg4 > 0.25 107 J E
: g s

« M, > 500 GeV

g ! ]
200 400 600 800 1000 1200 1400

Results m,, [GeV]
/Channel electron muon \
observed: 1 1
expected: 1.81+0.75 2.25+0.94
top 1.34 1.76
W/Z 0.47 0.49
QCD 0
\_ oBeA: < 0.065 pb <0073pb /
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Phys. Rev. Lett. 106, 131802 (2011)
“Viewpoint” Physics 4, 27 (2011)

MET + 1 lepton (details)

= - : - : : - : N _ . . ATLAS Preliminary
§ [ arias R L Background estimation B cton Chorne
Dmu'-‘ges‘s E HRRR LA LU Rl LAY KA AL AR L L
g _[Ldt~35pb“=§vfjéé : ;180,"'|"‘I"'I"'\"'I"‘I"I"' ] - : :
g 1078 =T, 3 r - .
£ 88 Dibosons 1 & 160F s XR QCD(1)
0 10° ----MsugHA m,=360 m|‘2=2ao_E ‘g—' — 7
1 lepton: e, E ﬁ— 140} XR Top dilep SR { a0
10 = - -
E 120F ~ —
1 = — > e | ] XRW
SR - .\ 3 100[— XR W 2
107 = e 4 ﬂ,ﬁ . E — ] XR Top
% * T T T T T _f 80_ __
2 ® + + - "‘. ; . '
8 R ¢+ +4$# l | 60 jXR WTop o . XR hlgh mem_ — XR Top dilep
50 160 1150 260 250 360 3&130 460 4?[30 560 40_ ]
my [GeV] [~ ] XR WTop : :
- 20f- XR QCD(2) -
o ® Data 2010 \Ns=7 TeV . - - XR high m i i
& 1o ATHAS S ok A NN EATEAE: Sl I O
S [t . @ E 0 80 100 120 140 160 180 . |
= 10° s dt~ 35pb  EEZiets - . il bl
.g . =§[§irl1390\§£§ ? ) ) E_r|1_1|ss [GeV] 25 2 15 _En -:.:' :w:).s} G:u‘ 15 2 25
o 1o aemnonc203 -« ] signal region (SR) ”
10 =7 3 control regions (CR), for: QCD, W, Top
1 < e« extra regions (XR) to validate quality of background model
107 :
= ™« Simultaneous fit of QCD, W, Top and signal in all CR+SR
® : . N
B et wttdll H rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr : —normalization from data, shape from MC

50 100 150 200 250 300 350 400 450 5
EM* [GeV]

- *QCD in SR from data-driven loose-to-tight matrix method
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ATLAS-CONF-2011-064

4 0+1 lepton combination

MSUGRNCMSSM' tang =3,A =0, u=0

S’ [ I | I I I | I I I | I I I | I I I . | I I —]
3 400 —ATLAS pre:‘rm;nary = Observed limit 95% CL_7]
= — — Median expected limit
Egg = 0- Iepton_ and 1- Jepton :Lombmed ... Expected limit +1o -
350 :__'#_'__ L=35pb7, "Ns=7TTeV ___. 0leptonobserved _]|
== BT 1 Iepton observed ]
- 5800 GeV). -
!VIET + 0/1 lepton seat.‘ch.es - . et -
interpreted as upper limit 300 =~-.__ N [ LEP27, —
_ TS - ]
in CMSSM S RRRE VAN 100X %, ]
E “‘ Y ., DO §.q.u<0,21" T
250 ;/_; 8 0 (600 Gevy \ -CDFg q, tanp=5, 2 b
a B -
200 B I/r’\\ _]
/ -
150 —
':t‘,ta‘(ﬂa‘.lﬂﬁe‘ﬂ

. L | e Bl S el L

200 400 600 800 1000
« Exclude Mgluino = Msquark < 815 GeV for tanp=3, A,=0, p>0 my [GeV]

» More stringent limits than previous ones from Tevatron and LEP
» Sensitivity is dominated by 0-lepton, except at low m,,
» PCL statistical method (arXiv:1105.3166)
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ArXiV:1103.6208, accepted by EPJCL
ArXiV:1103.6214, submitted to EPJCL

MET + 2 leptons

IL dt ~ 35 pb71 ATLAS — Standard Model
Opposite Sign W Zv+ets, WwW, Wz, ZZ
Ot
» [C]Dijets
[ Wets

Event selection

Entries / 10 GeV

* exactly two leptons, p; > 20 GeV
* MET > 100 (150) GeV, for same-sign (opposite-sign)

-+ SU44SM

Analysis steps (published in 2 papers):
1) count same-sign (SS) and opposite-sign (OS) events
2) flavor subtraction for OS:

T T HIIIII‘ T TTTI

e <=— MOJUBAQ

s_ _ N(e*e?) N(e*pu¥) BN
A1 -(1-7)?) 1-(1-7)(1-7) (1-(1 _TH}E.} Q 6 ]
B: ratio of e / p efficiencies. 1, : trigger efficiencies. 8 ;: } :
3 : 4'”; E
SS Resu Its ° % 50”100 150 200 350" 300 350 400
P > I E[rmss [GeV]
/" Channel etet etpt pEpt e*e etu® ThiTl
observed: 0 0 0 0 4 4
expected: 0.15+0.13 0.1+12  0.04+0.01| 0.9+0.4 1.4+15, . 14+14
cosmic rays - 0+12 - - 0+12 0+13
instrumental 0.14 0.056 0.014 - - -
top - - - 0.6 1.2 1.0

\_ oBeA  <007pb  <007pb <0.07pb <009pb  <022pb  <0.21pb /
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= ATLAS-CONF-2011-039

MET + multi-leptons

D 102 .
0] 1 \s=7TeV L dt = 34 pb-1 3
Event selection: & ATLAS Preliminary i
* >3 leptons, p; > 20 (10) GeV a2 10 =
. c 7
« >2 jets, pr > 50 GeV 9 ]
L - FLICIL = | .
* MET > 50 GeV 1 o7 , """"""" S W -
ST YY (T I iiaeaaad §
Main background: - oo || .
g _ = |
- top quark decays 101§Tm1—§_'_\_'\_~| E
E | )
102 i :
E R A B Lo [EREE B R B R L1 _l_l_l_‘
0 20740 60 80 100 120 140 160 180 200
Results
£, [GeV]
Number of events with 3 leptons (no jet nor MET cut)* Number of events after all cuts
Multilep. events All eee el epy L
| - ” —— ” _ | | | _ | (observed:O 10,036
t 0.68+0.16 || 0.032+0.016 | 0.24+0.07 | 0.3120.08 | 0.096+0.030 :

Zbackgrounds | 15.6x1.3 3.8£08 | 1.60£0.34 | 7.9:1.0 | 24204 expected: 0-109i0-023_0.025
Other backgrounds || 0.28+0.13 0.02=0.14 0.03+£0.06 | 0.21x0.09 0.01=0.11

Total SM 16.6+1.3 3.8+0.8 1.940.4 | 84+1.0 2.5:0.4 \G'B'S'A < 0.062 pb )

Diata 19 2 1 10 6

*no observed events with four leptons
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MET + di-photon

> ' I R I A
= 15 —+— Data 2010 \s = 7 TeV) ]
e, S e EES SR 0 102 I QcD =
. . @ [ Woev+jets, W—evy tt—sev+X3
Event selection: 8 Gg’Mn{gl:sooge\}{ VA3
« >2 photons, E; > 30, 20 GeV g 10 m, = 300 GeV )
eMET>125GevV = UED 1/R = 900 GeV §
1 ATLAS Preliminary 7
. Ldt = 36 pb’ E
Backgrounds (data-driven): -
* QCD from loose photon-ID control sample 107!
* W and top from e-photon control sample ~ F ol T
-2
10% 50 100 150 200 250
Results e
u GGM: bino-like neutralino, tanf = 2, ct < 0.1 mm
—_ NLSP
LI L SO L L FL AL L BN BN N AL
S 800 - ATLAS Preliminary -]
observed:. £> 750 ILdt= 36pb’,\s=7TeV =
expected: 0.13 + 0.05 700 E
650 -
o'B-e-A < 0.06 pb 600 =
\ ) 550 —e =
..... ATLAS Expected CL Limit 3
500 = ATLAS Observed CL Limit § NLSP —;
450 1o —:
—e— CMS Observed Limit (35 pb™) =
400 vl by b by | L v Iy 0 1

600 700 800
m; [GeV]
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MET

ArXiV:1103.4344
Submitted to PLB

b-jet + 0/1 lepton

> 10— T ey s 100 RSN R T T E
. 8 E ATLAS D-lepton, 3 jets E 8 E ATLAS 1-lepton, 2 jets E
Common event selection: 8 10 [Lat-sspplnenrrey 2 S 1 8 10F  [rai-asprns-7Tev D .
L] MET > 100 Gev k) E Dtcpprcdu:linn E k) E Dlup production E
. g 102 - mEw pmduc‘lmn ~ g 102 - = w pmduc_tion ~
* 21 b-jet(s) g F e 18 SHam
O_Iepton Selection: 10?_ ----- g 500 GeV, b 380 GeV _g 10?_ ----- G400 GeV, 1 210 GeV _E
* lepton veto s 4 1L 4
. >3 jets, p; > 120, 30, 30 GeV : - g -
AL _ AL
* M > 600 GeV 107 = 107 3
. S H ] [ i
MET/Mg > 0.2 10° 800 1200 1600 20 10° 1200 1600 2000
1-lepton selection: My, [GeV] My, [GeV]
* >1 lepton, p; > 20 GeV
«>2 jets, pr > 60, 30 GeV o L
*m; > 100 GeV < 700 ‘j‘g.+.b".‘p.r°‘|’“°.“°.”"‘?7b‘fb.’b:7b*."', ———— —
. MEf—f S 500 Gev Resu Its & E ATLAS J-Ldt=35pb Ns=7TeV obs. Ifm!tgsz/oc.L. E
éQ— 600 — bijetchannel, O-lepton, 3jets T exp. limit 5% C.L. -]
T mG)=60GeV,m@,,) >>m(@ ]
. . O-lepton 1-lepton 500 — -
Background estimation: data-driven T[] cor g 2es " ]
* QCD from data control sample “#iand single top 1224550 147537 o0 F goos,sen -
. . W and Z 6.0+ 2.0 - C . ]
W, Z, TOF.) . ) QCD L4410 040 C DCDF 5.5 brb2stb ]
—from simulation (0-lepton) : : —0.0 300 ’ -
. Total SM 196 6.9 14.7+£3.7 7
—from data-driven m; vs mgg -
ABCD” method (1-lepton)  —e = - g ]
¥ " method (1-lepton 200 (= B
P o-B-eA <032pb <0.13pb C. C Cl o Ll Cl
100 200 300 400 500 600 700
ms [GeV]
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e+mu

Event selection:
» exactly 1 e and 1 p of opposite charge
* electron and muon pT > 20 GeV

Background estimate:

« instrumental bkg from data-driven
loose-to-tight matrix method

» Z—1r, top and other SM bkgs from MC

Process Number of events

Ly =TT 54T
tt 57+9

Ww 13.44£1.7

Single top 4.6£0.9

W2z 0.794+0.11
[nstrumental background 3300
Total background 163773

Data 160

ArXiV:1103.5559
Accepted by PRL

resonance

4 L B B L L L L L BN B B AL BN LR
E 10 ATLAS e Data 2010 Ml Instrumental S
- — Total Bkg. wWw/wz 3
2 10° \s=7TeV Top =~ e V(650 GeVyg
~ I Ldt = 35 pb'1 Bl Z/y -1t —  Z'(700 GeV)
0 2
= 10 E
[(b) =
=> .
- E
=
)
8
1]
a
00 100 260 300 400 500 600 700 800 900 1000
me, [GeV]

* no resonance is observed
* model-dependent exclusion of mV,_ < 0.75 GeV
given RPV couplings 1';;; = 0.11 and A5, = 0.07

D. Coté - SUSY searches in ATLAS - Blois2011 16



(b) NEW!

slow meta-stable particles

(@) ArXiV:1103.1984, accepted by PLB

< 1000 R -
ﬁ 900 .sooeeva Lo - .. é
Event selection: € OVF epumsermy I IIIII E
- large dE/dx in Pixel detector (a) 600, [Lar-oapn’ immmms 3
* long time-of-flight (TOF) in Tile calorimeter (a,b) 500 - E
. - EHEE = = =
* long TOF in Muon Spectrometers (MS) (b) ;‘gg JrEmEmma e
Main background: instrumental 200 S : (a)“i
- 100 .. =
s - » ATLAS preliminary 3

Analysis steps: M, = = pc TOF 05-#00 200 300400 500 600 700 800 900 1000
1) count events with slow particles By y dist Meiel [GEV]
2) derive particle’s mass Mz (8) = o In(1+4 (p2B7)"°) —pa 310 T I ;
= {g [ - 4 — background estimate]
RGSUItS ~ Dg- JLd1=3Tp!:| M oG ]
@ 10°F —-m=116.3GeV 3
= F —-m,=131.0GeV 3
Exclusions from Pixel + Tile search (a) E i 7

= 1052' P L ) L L L BN LN N B E c o .

% 43 b7 e R-hadron exclusiqr_w ] S IDE_ ATLASpre//m/nary _E
g 10 — ﬁj; 'b E Events from MS search (b) i (b) .
@ C Ns=7Te =34p m H —
&) F I Prediction § (NLO) H =
10 |\ N\ —— Uppermit5 3 90 19.2 16 i 3
F ‘-\‘ —— Upper I?m?tg 3 : :
10%_ E‘:}S:\ - —— Upper limit _g 110 98 8 1D-= Ii‘;“i[in i
g SN N ATLAS ] - =/ 4 : R

e T e \* ' 50 100 150 200 250 300
10566506~ 06 400500600700 800 mys [GeV]
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700 :_ T T T l | T l T l T | T T
C ATLAS Online Luminosity Vs=7TeV
600~ [ LHC Delivered 3
C  [_]ATLAS Recorded -
500 — .
I Total Delivered: 538.9 pb

= Total Recorded: 512.3 pb™ 3

Conclusions

300—

200

Total Integrated Luminosity [pb

100

N —r T
01/03 31/03 30/04 31/05

Day in 2011

» 9 searches have been presented
— all based on 2010 data
— no signs of new physics yet
« SUSY is still largely possible
* surpassed Tevatron’s sensitivity

* We expect ~100x more data in 2011

— very exciting prospects for discovery!
» stay tuned for new public results soon

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



https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Ti(LSP)

backup material
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Definitions

all MET searches: E p Jet E_Ir:niSS -+ (p'fi )

1-lepton: M = \/ 2p ET s (1— cos(Ag(/,ET s )))

N(e*e™) N(e*puT) BN (p=p™)

2-lepton: § = — - , 4 _
P Bl—(1—-7)) 1-(1—-7)1—7) (1—(1—74)%)

B is ratio of e, u ID efficiencies, 1, and 1, are trigger efficiencies.

(1) =(2) ) = - 2
0-lepton: 7> (Pr - P(T ~PT)— lnln Amax(n(pr’ .Gy ). mr(Py = N2 38)}

(2) miss
)+g3 =E7
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SUSY cross-sections

o Tevatron LHC —
Q N o, [pb) pp—&8. 84, 1T, 13, WV K8 T0d o, [pb] pp —» SUSY VS =7TeV
" RN ' §=2TeV
8 — NLO
Q 10-1 :

X NN\ i

= \

S 2 |

= N\ —-Tf N

3 7N f

T 7 f 7N m [GeV] ol N e
100 150 200 250 300 350 400 450 500 100 700 800 900

m [GeV]

EvoTage

LHC x-sections for dominant SUSY processes are more than 150 times higher

Define R-parity = (-1)3(B-1L)+2s
o R=1for SM particles
o R=-1for MSSM partners

D. Coté - SUSY searches in ATLAS - Blois2011 23



=
‘o
=t
2 50
[72]
(o]
=
g 40
-
3
8 30
l@)]
g9
c 20
®
P 10

ATLAS OnI|ne Lummosﬁy Ns=7TeV
- LHC Delivered
[ ] ATLAS Recorded

Total Delivered: 48.1 pb”’
Total Recorded: 45.0 pb'1

f(Lsp)

(s

All results shown today are from 2010 data.

* proton-proton collisions at 7 TeV

« Max instantaneous luminosity: 2-103?2 cm2 s!
» Total recorded luminosity: 45 pb!

« Good data quality for analysis: ~35 pb!

0 T
24/03 1 9/05 1 4/07 08/09 03/11

_ Fraction of good quality
data (%) per subsystem

Day in 2010
Inner Tracking .
Calorimeters Muon Detectors
Detectors
) LAr LAr LAr )
Pixel SCT TRT EM  HAD EWD Tile MDT RPC CSC TGC
99.1 999 100 ©90.7 9.6 97.8 100 999 1998 96.2 99.8

—_—
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400
200

01/03

+ Peak luminosity per day

ATLAS Online Luminosity

.
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et ArXiV:1102.5290

MET + jets + 0 lepton

Results

Signal region A Signal region B Signal region C Signal region D
QCD 7 S u+j] 0.6 3 7[u+j] 9+ Tu+] 02 733 [u+]]

W +jets 50+ 11[u] *i3lj1= 5[L] 44+ 3 2[u] Halil=0.5[L] 35+ 9ul Y1 =4[L] 1.1 +0.7[u] 3301 = 0.1[L]
Zejets 52221l il 6L]  4.1+29Mul%; 2 11£05[£] 27 = 12[u] iIELi] +3[L] 0.8 +0.7[u] —Dbm = 0.1[L]
tf and ¢ 10+ OJu] * []] + 1[L] 09 +0.1[u] f _J[|]+D 1L 17+ 1fu]* []] +2[L] 03 +0.1[u] _1[\1] + 0.0[.L]
Total SM 118 + 25[u] +1L}[\]] + 12[L] 10.0 £4.3[u] f?'g[J] + 1.0[L] 88 = 18[u] *7 []] +9[L] 2.5+ 1.0[u] ég[\l] + 0.2[L]
Data 87 11 66 2
ceA <13pb < 0.35 pb <11 pb < 0.11 pb
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ArXiV:1102.5290

.

sl Submitted to PLB
. MET + jet 0 lept
" < 'c T T T I T T T T I T T T T T I T 17T 17T 17T 7T T T°70T T 1 T T \} I;
© 5 i e Data 2010 \s =7 TeV)
~ 10 1
— f'— dt ~ 35 pb — Total SM E
© _ i []QCD multijet }
— 4 miss —
~ 10 > 2 jets + ET W jets =
2 ET*/m_>0.3 Bl Z-jets ]
€ 10° o Cla =
L 400 GeV<m_.<500 GeV tt _ 3
eff 2s SM + SUSY ref. point
102 ~1 Control .
ATLAS :
1 0 n ?:
E ......................................................................... _:
| S .
= PR I° SRS S U

2 2.5 3
Ad_. (jet, ErT"'SS)
* Events with A¢,,..(jet, MET) < 0.4 constitute the QCD control sample

* Events with A¢,...(jet, MET) > 0.4 are considered for the final signal selections
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ArXiV:1102.5290

N ; Submitted to PLB
% MET + jets + 0 lepton

>
@ - ATLAS (" -35pb'\s=7TeVv

O,400 — . . —— Observed 95% CL limit
o — 0 lepton combined exclusion

S

w)

D D D D

-=== Median expected limit

Signal Region (SR: A, B, Cor D) used ~ °*°
for each signal Grid point to derive

the exclusion curves. The decision 300
of which SR to use was made a
priori, based on MC expectations.

250

200

150

200 400 600 800 1000

MSUGRA/CMSSM: tang = 3, A = 0, u>0. m, [GeV]
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Re-interpretation of
0/1-lepton searches
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One possible way to do it:

1) reproduce the ATLAS analysis cuts with your “local” simulation of the ATLAS detector

2) validate your local setup against published ATLAS efficiencies for benchmark CMSSM points
3) use your validated setup to predict the expected signal yields for your favorite model
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These "power-constrained" limits (PCL) address the issue that motivated the widely used CLs
procedure, but do so in a way that makes more transparent the properties of the statistical test
to which each value of the parameter is subjected. (arXiv:1105.3166)
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ArXiV:1103.6208, accepted by EPJCL

E . e Data20t0(s=7Tev) | Flavor subtraction of opposite-sign events
o tandard Model E
\ O ite Si Zly+jets, WW, WZ, ZZ 3 .
2 ppostte J9n Eﬁtjes 1 « Main background: top-quark decays
e 3 ’ |
g 10 N [JDijets 5 * control sample: 60<MET <80 GeV
B W-jets ] « overflow event is likely a cosmic ray
102 --- SU4+SM o_
O
= O
o 4
s
10 l_E Events used for flavor subtraction (MET > 100 GeV)
- G G G R i
= Data 4 13 13
,,,,, E Z[~*+jets | 0.40£0.46 | 0.36+£0.20 | 0.91=+0.67
) 1E, G Dibosons | 0.30+0.11 | 0.36+0.10 | 0.61£0.10
o 10 S— E— tt 2.5041.02 | 6.61+£2.68 | 4.71+1.91
= R I O I A £ T T N P Single top | 0.13£0.09 | 0.76+0.25 | 0.67+0.33
£ TR AT WL T R SR Fakes 0.31+£0.21 | -0.154+0.08 | 0.01+0.01
TN i o s + T o Total SM | 3.64+1.24 | 8.08+2.78 | 6.91+2.20
0 50 10 150 200 250 300 350 400
ET [GeV]
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= ArXiV:1103.6208, accepted by EPJCL
=3 ArXiV:1103.6214, submitted to EPJCL

MET + 2 leptons

Results: S,,,=1.98 + 0.15,+ 0.06, (S,,,=2.06 = 1.1)

Same Sign, 7% > 100 GeV Opposite Sign, £} > 150 GeV
oot eTpt N ¥ eTpu T i

Data 0 0 0 Data 1 4 4
Fakes 0.12 £ 0.13  0.030 £ 0.026 0.014 + 0.010 tt 0.627035% 1.247022 1.007 558
Di-bosons  0.015 & 0.005 0.035 & 0.012  0.021 =+ 0.000 Z+jets 0.19 +0.15 0.08 £+ 0.08 0.14 £0.17
Charge-flip  0.019 + 0.008  0.026 + 0.011 _ Fakes —0.02+0.02  —0.05 +0.04 -
Cosmics i} 0+ 117 i Cosmics - 024118  —043+1.27
Total 0.15 + 0.13 0.09 17 0.04 + 0.01 Total 0.927532 143720 1.39" 0
c-eA < 0.07 pb < 0.07 pb < 0.07 pb oc-eA < 0.09 pb < 0.22 pb <0.21 pb
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ArXiV:1103.1984, accepted by PLB
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