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7
—  (45IZmSUGRA-likeZimodel[ZH(+B) T IL—A—/DERENSE LD R HT—
by T IR LD A—D%FR—
— KREETIXleptonNEWLVFroRILEALNS
« Jet+Missing E; triggerz{# FH
— leading jet p;>130 GeV && Missing E; > 130 GeVTefficiency > 98%

%-: - **u:«
% o.s:— - ATLAS work in progress
0.6:—
o m) | Missing Et > 130GeV
L ~ - IeadingjetpT>13DGeV
0.2— .
dataT®leading jet p>130 GeV#&®D -
Missing E;IZx}9 trigger efficiency O e 500 :
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Event Selecton

* Event Selection
— lepton veto (electron p; > 20 GeV, muon p; > 10 GeV)
— leading jet p; > 130 GeV
_ Missing E, > 130 GeV } Jet+Missing E; trigger
— atleast 4 jet p;> 80 GeV
— b-jet (p;>50GeV) >1
— Missing E; / m > 0.2
— minAgp > 0.4 _ QCD multi-jet eventsZ#h R BIIZREIS T
* A (4thjet-MissingE;) > 0.2
— My >1TeV N
. EROEER
— minAg : leading 3 jet&Missing E-DfEI D A D Ex/IME
— My leading 4 jet p;EMissing EEDAARZT—F m ;= j:o pUIt L Ems
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b-Tagging e 4

* b-jetlXbottom quarkMHFEFEEEXE->THERME
FlTEAHEZTFAL Ttagd %

— secondary vertex&impact parameterD &k Zcombinell
T-tagging algorithmZz{& FH

Simulation T b-tagger performance
ATLAS-CONF-2011-102 (2011)

b-jet efficiency

— b-tag efficiency~60%[Zxf L T. light jet rejection rate™~350

E . ' "é" 105 LI T T
g 10 e 5 = ATLAS work
@ Y V0 > C - .
E ----- IP3D E = - ||g.ht flavor JetS |
ko) P b o e sVt E 10* = B ciets =
% E S ) [ U R S IPAD+SV1 S F - b-jets a
J JetFitter ) :
1 " - -E
“epnJ§ — IP3D+JetFitter o 3l .
10° ' T >2.0%b-tagged jet
10 102 = _

4 6
IP3D+JetFitter

combined b-tagger output® 7 1
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Background Estimation (1) C

* top, WH+jets, Z+jets
— Monte Carlo SimulationZ AU \N=#f 7E

brocess | Generator ——

ttbar MC@NLO + Herwig 165 t11 . pb (NLO)
single top MC@NLO + Herwig 85 * 3 pb (NLO)
W(=2Iv)+jets Alpgen + Herwig 31.4 =1.6 nb (NNLO)
Z/y*(=2l)+jets Alpgen + Herwig 12.8 == 0.64 nb (NNLO)
Z(2vv)+jets Algepn + Herwig 5.822£0.29 nb (NNLO)
SUSY Herwig++ NLO

« ParameterikF X R firEEL T (p.8IZTERER)
s MCTOHENRELTZQCDIZRIDAETHTE (RR—D)
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Events/

102

107
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10°

QCD multi-jet event
— large Missing E; cuti®[Z5%5
QCD multi-jet event(& vk
DIRIILF—DAEIAKRY
heavy flavor jet@leptonic

decaylZ&5ELD
ATLAS work in progress — Light
—B-Jet
— Both

(=] IIIIIII| IIIIIIII| IIIIIIII| T IIIIIII| T T TTTI

pr(reco.) / p(truth)
Jet response function:

light-flavor jet&b-jetZ Al IZRAE.

Background Estimation (2) C

Smearing method

1. QCD processhNEEL B DT —2ZiE
2. PykDIRILF—%]et response function(Z
E DU Tsmearl . #{EHI%TeventsTEY

(1event[Z2Z10000)
3. INLIZEHkDevent selectionFZ{TOZ & T
QCDIZ&AEF5%H#HTE
T s B B e s B
g 10° EATLAS work in progress 0-lepton, 4 jets E
g JL dt= 2057 N5=7TeV " oy i
- [ acD production
:;.; 1 02 j [ top production _E
'E C [ W production 7
g I z oroduction B
T + + -
1L ’ §
- T I
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m., [GeV]

QCDA E E 7% 58 (minAg<0.4)T
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Systematic Uncertainties (’

e Jet:energy scale, pileup, heavy flavor
* b-tagging : efficiency, light-jet fake rate
* Luminosity

e Theory

ttbar : cross section, ISF/FSR variation, generator dependence (MC@NLO, POWHEG,
ALPGEN), Parton shower fragmentation model (HERWIG, PYTHIA)

single top : cross section, use same uncertainties on ttbar
W/Z+jets : cross section, Renormalization/factorization scale, heavy flavor rescale
SUSY signals : Renormalization/factorization scale, PDF (CTEQ6.6M)

Event selectionf& Mttbar & U'SUSY signalDreference pointl'j’a‘('f%)systematic uncertainties

I ¥ B A T

ttbar +25%  +12%  *£3.7%  +33%,-18% +43%,-33%
m,=1240GeV, m, ,=220GeV* 16.2 +18%  *+10%  *3.7% +19% +28%
my=560GeV, m, ,=400GeV* 19.5 +74% *+73%  *£3.7% +31% +33%

*mSUGRA, tan3=40, A,=-500GeV, u>0
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o - ATLAS work in progress O-lepton, 4 jets 3 o, - ATLAS work in progress O-lepton, 4 jets =

O C ® Data 2011 - Q) r ® Data2011 ]

o - JL dt= 2.05fb" NS =7TeV — sMTotal - o n _[L dt= 205" Ns =7TeV — sMTotal _
o [ QCD production Tp] [ QCD production

: 1 02 = [ top production 3 ~ 1 02 = [ top production =

@ - == \é’\fpn:idict:tlon : _ﬂ = [ W production E

c - >1TeV ! "”: 1240Ge mm-zzosev— % - ﬂ : i: r?g:gtg;v .1-.”2—220@@\L

2 i ‘ """" m,=560GeV, m, ,=400GeV I.I>J e 5 8 m,=560GeV, m, 'Z400GeV |

w 10 = 10— ==\ =

- £ - ! E

i3 7 = 1= H E -

- |_| . - S §

500 1000 1500 2000 2500 0 100 200 300 400 500 600 700 800 900 1000
m. [GeV] ET®® [GeV]

Expected&observed events

—m“-—m Total(MC) | Datal(2.05b)

before m cut 93+% 7.5%£2.0 4.2*+1.9 3015 0.1+0.1 135%32
m > 1TeV 8.8%x3.3 1.1+0.8 12+1.2 0.3%0.2 <0.1 11.4%3.7 10

Standard Model&consistentZ#5 8 &75-1-
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Number of b-tagged Jets 9 4

o NPb-taggedjets SM|Zconsistent

—_r
>
Mg CUtRll Mg > 1 TeV

w T T T T | T T T T | T T T T | T T T T | T T T T ‘ T T T T ‘.@ T T T T | T T T . T | T T T T | T T T T | T T T T ‘ T T T T
c 10°FATLAS work in progress 0-lepton, 4 jets = 102 _ATLAS work in progress O-lepton, 4 jets -
o F ; ® Data 2011 - 4 E p ® Data2011 3
L B IL dt= 2.05fb ,\Js =7TeV — sMTotal 7] L - _[L dt= 2.05fb ,\Js = 7TeV —— smTotal =
B [ QcCD production r [ QCD production m
r [ top production 7 r [ top production N
[ W production = [ W production T

100 = B 7 production = B Z production
C — T,=1240GEY, m”2=22tJGe\E 10 L — T,=1240G6V, m“2=22[JGeLf:
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* Highest m_4 event

ATLAS work in progress

- b-tagged jetld 1AM ISP Gev
* pr>80GeVDjeth 54

« isolated muon candidatel3%:
LAY, electron-likeZijeth g B D
T. IDIZKRELI=mIEeE (X H S

> SMTHEIRT 5756,
W(>ev)+jets+bb
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Interpretation

e mSUGRA/CMSSM (tanB=40, A,=-500GeV, p>0)[Z*t 9 %
exclusion limitZ st &
— ANS—hyTEE <750 GeVD$EIE HY95% CLTexcludesir 1=

MSUGRA/CMSSM : tanf = 40, A_ = -500 GeV, u >0 J‘L dt = 2.05 fb' \'s=7 TeV

m, , [GeV]
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ATLAS work in progress

0 lepton, 4 jets

T T T T T T T T
ICLS observed limit

....... CL, expected limit
.............. Expected CLS limit +1c

= | 1btag. m > 1000 GeV ATLAS (35pb™) ' <—=—ATLAS Collaboration, Phys.
e Py — Lett. B7014 (2011) 398
— A ., )0 ~ 0, —
E TN 2, 5 (1200) [ Im®@®<m(x) 3
] N 0 T
- TN LEP %_ limit, 3
- :,.-'*FiéTé'reqoe pOML .. |:| % —
=7 - goooo) M NoEwsB 3
f— £ ' =
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500
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FEHESEDRE

9 4

e LHC-ATLAST2011EIZE@GENT2 1D T—R2FRWNT, AAT—kyT
DA —U DREFRZIT oI
— 0O-lepton, 4-jet (at least 1 b-jet)ZxZE3K

o G F I)LZenhanced DL Sevent selectionL1=#EER . Standard Model&
consistentZfevent# M 5E - 7=

— ZO#EE%{F>T., mSUGRA (tanB=40, A,=-500 GeV, u>0)ET JLIClimitZ{F 1+
H&. m(~t,) <750 GeVZE95% CLT. exclude

e T2 MIDT—AREFEZILX. ANT—byTI+—I DithDtopologylZH
WTELREDFEE TOERN 7 IZATEE
. fF#Ldlrect pair production searchz B B9&LT-TF a2 Dtopology D fEHT £
h

— 2 b-jet + Missing E; (for ~b, pair production search)
— 2-lepton + 2 jet (at least 1 b-jet) + Missing E; (for ~t;=>b+Z/h+~G search)

13
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ZF DD b-jet searchDFEE
— O-lepton, 3-jet (1 or 2 b-jet) ATLAS- CONF 2011 098

-9 + b,-b, production, b,— b+z° L dt = 0.83 ' Vs=7 TeV

e o s B
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ATLAS Prellmln:lr\.I
JLdt 083 E=TTeV

[ fop productin
B W producton
I Z production
[ @C0 produszon

Events/50 GaV

me [GeV]

IIIIIIIIIIIIIIIIIIIIIIIIIIII

| | | | | lCL obse

ATLAS Prehmmary ammmmn CL expectedhmn

wmsemerns 68% and 99% C.L.

CL, expected ||m|ts
ATLAS (35 pb')

0 lepton, 3 jets
b-jet analyses

m(F,) = 60 GeV, m{, ,)>>M()

— T -1
- COF g5, — Bp 2.5 1

F{ef_e'}ence hint

----- g7 Gev.B3B0 GV

[P IIIIIII‘ IIIIIII1 IIIIII1 IIIIII1 IIIIIII| IIIIIII| IIIIIII

data / MC

@ Data 2011
SM Total

L e L B e
ATLAS  Preliminary

Lat=083 0" Je=7TeV

Events/ 50 GeV

200
100 200 300 400 500 600 700

data / MC

I mm e s
=2 DjtE
® Data 2011
= sMTotal
[ top procuction
[ W production
B Z production
[ GCD production
e 00 GEV,
! -
L
o
ey | P .é

14



http://atlas.ch/

ZF DD b-jet searchDFEE
— 1-lepton, 4-jet (1 b-jet) ATLAS-CONF-2011-130

MSSM 3 :§-G + -1 production, § — T+, T,— b+,

I e e e e L s o e e e e
ATLAS  Preliminary 1-lepton, SR
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