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> LHC status
> ATLAS

= Detector status and performance
= Electro-Weak

= Top
= Higgs
= SUSY & Exotics

https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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The LHC status

2011 Luminosity Production
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Day in 2011

peak luminosity seen by ATLAS ~ 3.6 x1033 cm=2 s
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The ATLAS detector

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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Data taking

> Overall data taking efficiency 93.5%
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A candidate Z boson event in the
dimuon decay with 20 reconstructed
vertices.

pr > 0.4 GeV,Nprx > 2, Nsor > 7
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Lepton performance
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Electron ID Electron energy resolution
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Electro-Weak
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Inclusive W= and Z/~* cross-section

> Sensitive test of pQCD and PDFs at VB mass scale and Bjorken 10-3<x<~0.01

> W=, Z production fiducial cross-section measured with 1-2%
> Comparison of NNLO QCD predictions with different PDFs
> Combination done by DESY using the HERA tool
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Top
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Event /object selection

Electron
*

Q|

b S
* Er > 25 GeV
*

n| € [0, 1.47], [1.52, 2.47] | * pr > 20 GeV, |n] < 2.5

Good isolated calo objects _
Matched to track * Segments in ID /muon detectors

Muon

* Calo and track isolation

Jet

* Topological clusters
* Anti-kpr (R=0.4)

* Calibration checked

* pp > 25(20) GeV, |n| < 2.5

with datal

l+

miss
ET

* Vector sum of calo energy deposits
* Corrected for identified objects

b-Jet

* Displaced tracks or secondary lepton
* SVO0: reconstructed sec. vertex

* TP3D4+SV1 and JetFitter
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tt cross-section (I + jets)

ATLAS-CONF-2011-121

2400 ==—— :
3 Jets ATLAS Prellmlnary - Data 2011 \/— 7TeV
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Likelihood Discriminant

Ratio Data/Fit

o [T

Profile likelihood fit
F ? HPukank)XHg(ﬁu i) X

1

179.0 + 9.8(stat + syst) + 6.6(lumi)

6.6% total uncertainty smaller than
theory uncertainty

11600, 1)

Projected likelihood discriminant

* Lepton 1
* Aplanrity, defined as 1.5 times the
smallest eigenvalue of the momentum

Nobj
D k1 PikPjk

tensor Mij = Nobjp%
k=1
t
* H Z Je i |p z|
T3p obg
Z |pz,9|

* Leading jet pT

Uncertainty up(pb) down(pb) up(%) down (%)
Statistical 39 -39 22 =22
Detector simulation
Jets 32 -4.3 1.8 -24
Muon 4.1 —4.1 23 -23
Electron 2.7 -3.0 1.5 -1.7
ﬁ"“ 2.0 -1.6 1.1 -09
Signal model
Generator™’ 54 -5.4 3.0 -3.0
Hadronization™ 09 -0.9 0.5 -0.5
ISR/FSR 3.0 -23 1.7 -13
PDF"’ 1.8 -1.8 1.0 -1.0
Background model
QCD shape* 0.7 -0.7 0.4 -04
W shape”! 09 -0.9 0.5 -0.5
Monte Carlo statistics”’ 32 -3.2 1.8 -1.8
Systematic 9.0 -9.0 5.0 =50
Stat. & Syst. 9.8 -9.8 54 -54
Luminosity 6.6 -6.6 3.7 -3.7
Ho Tozal 118 -11.8 6.6 -6.6
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Other tt cross-section measurements
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tt + X

tt—|—J ets N sensitive to initial state radiation (ISR) ATLAS-CONF-2011-142)

events / bin

Data/MC
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{t + 7y ATLAS-CONF-2011-153
BR x05,=2.0+0.5(stat)+0.7(syst)£0.08(lumi) pb

SM prediction 2.1+0.4 pb

n 1111SS T T
tt + ET search for pair-produced exotic top partners TT — ttAyAg

BRxo = 1.1 pb excluded @95% CL for arXiv:1109.4725, submitted to PLB
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Single-top

> t-channel single top cross-section measurements
= Cut based (2 and 3-jet bins)

ATLAS CONF 2011 10

N
T ATLAS Prellmlnary O 70 fb @ 7 TeV i
— +9 +3]‘ + o . ATLAS da b
O-t - 90—9 (Stat) (SySt) - 90 L%) B [ 2 Jets 1 tag [ ] smgle?toptt-channel
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= Neural network (2-jet bin) g 1000 —— P
B \bb/c+Hets
© We+jets
o = 105 4 7 (stat) T30 (syst) = 105751 3 e
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> s-channel ATLAS-CONF-2011-118
= Observed (expected ) upper limit @95% CL
o5 < 26.5 (20.5) pb
0.2 0.4 0.6 0.8 1
> Wt-channel ATLAS-CONF-2011-104 NN output

= Observed (expected) upper limit @95% CL
Opp—Wt+X < 39 (41) pb

500 B Vultiets -

dominated uncertainties:
b-tagging, JES, ISR/FSR
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Events / 10 GeV

JSF

Top mass

ATLAS-CONF-2011-120
= 2D template fit to m,,, and jet energy scale factor (JSF)
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0‘1‘80- S ,--;g(;l..l...l_.566,..,.,..5})6#-----200 2010 data p+jets prel. o 166.7+ 5.0+ 5.0
e-l1ets e [GeV] 2010 data I+jets prel. e 169.3+ 4.0+ 4.9
1_032 "”";TLA'SPre“'mmar;'_ 2011 data e+jets prel. —— 1739+ 1.2+ 3.1
Lok 0.70 o7 E 2011 datapets prel. —— 1759+£1.0+ 2.7
1.012_ _% 2010+2011 data l+jets prel. —-—— 1759+09+ 2.7
i E Run-l best (DO l+jets) e 1801236+ 3.9
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tt resonance search

> Search for high mass tt in di-lepton channel, large HT and E,™iss

w 1 000 , . . , I . , . I . : . I . . . I , . . | g r T I T T T I T T T | T T T I T T T I T T T I I T l
b= B imi i ] == __g /g =-0.20 -+-Expected limit

g - xes ATLAS Preliminary %‘zk i i 0 g™ =-025 m Expecteds 1o |

o = Ldt= 1.04 fo" [ Single top . © 102 — gqqg“/gs =-0.30 Expected+ 20 _

800 I - [CJ Fakes ] = - gqquz/gs =-035 Observed limit 7

i Ns=7TeV @ Diboson i - =

B -@- Data 2011 _ B ]

600 __ — 9 (700 GeV) __ i ]

- % i 10 =

400~ 7 - ]

200:_ o _: - fL dt = 1.04 fb" :

&_ ; e ] 1E" ATLAS Preliminary E

° 200 400 600 800 1000 1200 0.T4 - I0.I6 - I0.I8 — 1.|0 - 1.I2 — 1.|4 — 1.6 —

H+ET"* (GeV) m, [TeV]

gKK

Exclude gx i resonances with mass below 840 GeV @95% CL

dominant uncertainties: JES, generator
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Other top physics

> Charge asymmetry ATLAS-CONF-2011-106

> Spin correlations ATLAS-CONF-2011-117

> W helicity ATLAS-CONF-2011-122

> Flavor Changing Neutral Currents (FCNC) ATLAS-CONF-2011-154
> ...
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Summary of EW and top cross section measurements

ATLAS Preliminary

Ototal [PO]
2,
%

I | fL dt =0.035- 1.04 fb"
| ' : \s=7TeV.
- Theéry

. ® Data 2010 (+35 pb™)
o Data: 2011

_!_, | 0.7 fo

10?

—.

10

w oz Tw bz T T o Tww I wz Iz

21 July, 2011

> Summary of several Standard Model total production cross section
measurements compared to the theoretical expectations (NLO or
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Higgs

CONF note ID not yet available Hongbo Zhu| DESY LHC-Forum| 13.12.2011 | Page 19



The ATLAS+CMS combination

ATLAS-CONF-2011-157  CMS PAS HIG-11023

“RTLAS + OV Prafiminary, s = 7TV o drane
L, = 1.0-2.3 fb"/experiment BEE Expected + 1o
— \ \ A NG N AR :. ol | EXpeC’[ed . 20
R IREON LEP excluded
% m Tevatron excluded
NN LHC excluded

-
o

ARHAMAAGIAVN

95% CL limit on 6/cy,,

jiuze, @ TR -

. gﬂ | \ ........................ ................. E

P m ) N\
100 200 300 400 500 600

Higgs boson mass (GeV/c?)

NI &\\\\\1 ) November, 2011

Experimental limits from the LHC on Standard Model Higgs production in the

mass range 100-600 GeV. 141-476 GeV excluded at 95% (or higher) CL

Hongbo Zhu| DESY LHC-Forum| 13.12.2011 | Page 20



H — WW® — luly

> Probing 110 < my < 300 GeV, most sensitive range 130 -180 GeV

> Main background: WW, top, Z+jets, good understanding of E,™iss

> LI I LI I LI LI I LI I LI I LI I L I LI I L
(‘B 1 08 TLAS e Data %% SM (sys @ stat)
< [ Diboson [_] Top
~ 10 Es=7TeV, f Ldt=2.05f" Ml Z+ets 2 H[150 GeV]
42 5 [ W+ets
g 10 —WW-—uvuv .
T Z+jets: EX'SS from

10° akes and real neutrinos

10°

10

10 reaaes + +
1
1 0-1 L1 1 I 1 1 1 11 1 I 1
0O 20 40 60 80 100 120 140 160 180 200

Efrer [GeV]

Events / 10 GeV

40—
- H>WW-—lvlv + 0 jets
30
20

10

N e e
S0CATLAS Preliminary

n s=7TeV,det =2.05fb"

8080 100 120 140 160 180 200 550" 540

| T
e Data %4 SM (sys @ stat) ™|
Bl Diboson [ ] tt/Single Top -
Bl Z/v*+jets 1.7 H[130,150 GeVL
[J W+jets (data driven)

=

my [GeV]

Observed: 94 events (10 ee, 42 ey and 42 pp)

Expected background: 76 +11

Expected signal (mH = 130 GeV): 19 4
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H — WW® — luly

2 1 02 __L T I T T | L I LI I 1T 1T | LI | T I*l | 1T | LI 1__. o | T T T T | ] T T T T | . T T T T l T
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= C — Observed ] SN 3
§ [ - Expected [rot=205" I RA® .
E =10 (s =7TeV - 1 20
:: 10 = Cl+20 3 ;E —§|
O - . 3L 1 3o
5 i . 10 3 —Observed 3
Te} - .
8 - . 104 E ---- Expected -
1 AN - - [ - - - - — E ------------------------------------------------------------------ § 40
: - -5
- 1 10tg f Ldt=2.05f" =
- . 106 :g \s=7TeV _;I
i ] LT ITTTTITR R 1 50
1 0-1 [ B R B A B R ' B R B R A BN RN SR B R R 10'7 L b e b 1
120 140 160 180 200 220 240 260 280 300 100 150 200 250 300
m,, [GeV] my [GeV]

Excluded 145 < my <206 GeV 95% CL (expected 134-200 GeV)
Observed limit within 20 of expected: max deviation 1.90 for my ~130 GeV
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H — vy

> Probing 110 < my <150 GeV

> Main background: irreducible di-photon continuum

> Excellent di-photon mass resolution and powerf
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—¢— Data-driven estimations
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ATLAS Preliminary
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lIIIIIIIIII|III|Ill|III|IlIIIIIIIIIIIIl

1Y

Yj

;’ -
i DY

Events /1 GeV

Data - Bkg model
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Inclusive diphoton sample

Data 2011
Background model
SM Higgs boson m, =120 GeV (MC)

Vs=7TeV, f Ldt=4.9 "
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50
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A EE R S SR T N T S
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Mass spectrum fit with exponential function for background and Crystal

Ball + Gaussian for signal in 1 GeV step
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H =y

> Excluded @95% CL: 114 <my <115 GeV, 135 <my < 136 GeV

8 L L B BN B 0 e F F

& F  —Observed CL,limit & BN - b
B 7 — Expected CL_limit H—yy — = §
5 - M = 1o ATLAS Preliminary 1 e .
£ SF + 20 Data 2011, \/s = 7 TeV = 1 E
5 5 f Ldt=4.9 1" : ot Watos A eetrse ]
X - ] g =
L 4C . 22N VRN S ]
- oL N

3¢ 10 = 3

:§ _______________________________________________________________________ ]

2 : 10°% 5

= N formimimim i m e e e ] - ]

H oo v v v b v v b v v v v v L 0 H 10'4 A S T T T N S BT

110 115 120 125 130 135 140 145 150 110 115 120 125 130 135 140 145 150

m, [GeV] my [GeV]

Maximum deviation from background-only expectation observed for my~126 GeV
1. Local p0O-value: 0.27% (2.80)
2. Global p0-value (including the so-called “Look-Elsewhere-Effect”): 7% (1.50)

3. Expected from SM Higgs: ~1.4¢0 local
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H — Z7Z™) 4]

> Probing 110 < m, <600 GeV, “golden” channel

> Main background: irreducible ZZ(), Zbb & Z+jets (m,, < 2m,)

> High lepton reconstruction & identification efficiency, excellent

momentum resolution

> F T . -
@ T ATLAS Prellmlnary : >40 © DATA T o A L
g 121 e DATA & 10 | mmBackground  ATLAS Pf"'m'nafy ]
gy - @ Background o) - [ Signal (m =125 GeV)
g 10 [ Signal (m, =150 GeV) - @ _r [3Signal (mH 150 GeV)
ok [ Signal (m =190 GeV) s 8 [ Signal (m, =190 GeV) -
o [ Signal (m =360 GeV) - o [ o i
8- “ ] - H-2Z2" -4l ]
i H—ZZ' '—4l i 6 ILdt =48fb! L]
6l [Ldt = 4.8 fb! i Js = 7 TeV ]
- \Vs=7TeV i
L 4_
2
0
200 400 600 100 150 200 250
MaGeV] mq [GeV]

Observed in data: 71 (24 4u + 30 2e2u + 17 4e)
Expected from background: 62+9

Two 2e2u events
m=123.6, 124.3 GeV

~ One 4u event

m=124.6 GeV
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H — Z7Z™) 4]
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2 ATLAS Preliminary — Observed CLy | @ [ ATLASPreliminary — Observed CL
< HozZ"> a4 Expected CL, | ¢ H— 22" a4 Expected CL_ ]
= Juat=28"  mmi1g = JLdt=48 10 W+io ]
= \s=7 TeV [+26 - \s=7 TeV [(l+26

O 10 O 105- B
XL L F

& >

110 120 130 140 150 160 170 180 200 250 300 350 400 450 500 550 600
my [GeV] my [GeV]

Expected exclusion (95% CL): 137 <my < 158 GeV, 185 < m, <400 GeV
Observed exclusion (95% CL): 135 <my <156 GeV, 181 <my <415 GeV

(except 234-255 GeV)
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The ATLAS combination

e e e e e I e ——

o% - ATLAS Private " CLs Limits | . o% - ATLAS Private | CLs Limits e

B B _,_ 115 — Observed

= (E)bserved det =1.0-49f" 1| < 10 - Expected f'—dt =1.0-49f" -

o) ---- Expected O - .

£ T mRy \s=7TeV 1l C+1o \s=7TeV .

5 L [J+20 |5 [ Bl=2o i

| | L |

O ’ O

X 1 Y St — | 2

0 = 1| o

(o)) I " S £ Y S, ] (0}

I . 1 7 S S ) 1
-1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1
1077100 200 300 400 500 600 110 115120 125 130 135 140 14 150

M, [GeV] M, [GeV]

Expected exclusion (95% CL): 125-520 GeV
Observed exclusion (95% CL): 112.7-115.5, 131-237, 251-453 GeV

Restrict ourselves to the region [115.5-131 GeV]
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Consistency with the background-only expectation

% 1 gl T TT | T T TT | T T TT | T T TT T T TT T T 1T | T T 1T [ T 1T I—
. S "\
Maximum deviation from background-only 7
expectation observed for m~126 GeV E
1. Local p0-value: 2.2X104, significance 3
of the excess: 3.60: 103k .
2.80 H—>~~v,210c H—4l, 140 H —» lvly | . :
10*E, ,  ATLAS Preliminary *. E
2. Global pO-value: ~1% (2.30) e e i)
5 xp. Comb. ~ ---- Exp. H— _
3. Expected from SM: ~2.40 (~1.40 per = 1075 oo coms. —obs Hory ot Do
- Exp.H— 4l ----Exp.H— viv a a .
Channel) 10-6 :_ —ObZ.H—>4I —Obz H—viv Ldt~2.05-491" _:
EI 11 | 111 | | - | 1111 I 11 I 1111 | | - I 111 I—
110 115 120 125 130 135 140 145 150

M, [GeV]
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SUSY & Exotics
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ATLAS SUSY Searches* - 95% CL Lower Limits (Status: Dec. 2011)

MSUGRA/CMSSM : 0-lep +j's + E7 s
MSUGRA/CMSSM : 1-lep + J's + E s
MSUGRA/CMSSM : multijets + E7 s

Simpl. mod. : O-lep +j's + E7 ss

Simpl. mod. : 0-lep +j's + E¢ 6
Simpl. mod. : 0-lep +j's + E7 ss

Simpl. mod. : O-lep +j’s + E

T,miss

Simpl. mod. : O-lep + j’s + E

T,miss
Simpl. mod. (@— qGx) : 1-lep +J's + E1 e
Simpl. mod. : O-lep + b-jets +j's + E
Simpl. mod. (§—>tf§‘1’) : 1-lep + b-jets +j's + Eq o
Simpl. mod. (6, bzf) 2 bets + E
Simpl. mod. (7.7, — 31%,) : 2-lep SS + Ey 1,
GMSB : 2-lep OS, + Er s

GGM + Simpl. model :yy + E

SUSsY

T,miss

T,miss
GMSB : stable T

AMSB : long-lived ;"{1‘

Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Hypercolour scalar gluons : 4 jets, my=m,
RPV : high-mass eu

Bilinear RPV : 1-lep +j’'s + E 1 s

1 =9 mass ATLAS

q =g mass Preliminary

gmass (for m(Q) = 2m(g))
f Ldt = (0.03 - 2.0) fb"

G=Gmass (ight;)
Vs=7TeV

Gmass (m(@) <2 TeV, lighty})
Gmass (m(d) <2 TeV, light,)

Gmass (m(@) <2 TeV,m(¥}) <200 GeV)
Gmass (m(@) <2 TeV,m(¥;) <200 GeV)
G mass (m(x;) < 200 GeV.Am(z", %) / Am@%) > 1/2)
g mass (m(b) < 600 GeV, lighti})

g mass (m(f(?) <80 GeV)

b mass (m(x,) <60 GeV) December, 2011
%, mass (light ;. m(l) = 4(m(z;) + m(z)

‘g mass (corresp. to A < 35 TeV, tarp < 35)
g mass (m(bino) > 50 GeV)

T mass
if mass (0.5 <t()”(T) <2ns)

g mass

S mass

Tmass

sgluon mass (excl: mg; < 100 GeV, mg;~ 140 = 3 GeV)

v, mass (4,,,=0.10, 1,,,=0.05)

G =g mass (ct gp <15 mm)
111 III 1 1 1

*Only a selection of the available results leading to mass limits shown

10 1 10
Mass scale [TeV]
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S Exotics Searches* - 95% CL Lower Limits (Status: Dec. 2011)

M, (5=2)

Large ED (ADD) : monojet
Large ED (ADD) : diphoton

£ RSwith kIMy, = 0.1 7y, ee, up combined, me Graviton mass
2 RS with k/Mg, = 0.1 : ZZ resonance, m, Graviton mass
§ RSwithg,  /9.=020 Hy+ Ep e KK gluon mass
s Quantum black hole (QBH) : Mo F(x) M (5=6)
f QBH : High-mass o, 4 Mp
ADD BH (M, /M =3) : multijet, Zp, Niess Mp (5=6)

ADD BH (Mqy, /Mp=3) : SS dimuon, Ny, par M (3=6)
______________ ADD BH (M, /M;=3) : leptons + jets, Xp, M (6=6)
_ qqqq contact interaction : F, (my;,,) A
© qqll contact interaction : ee, uu combined, m,
S ---------------------------------------------- S Sanee,m,l L=1.1-1.2fb™ (2011) [arXiv:1108.1582] 1.83Tev. Z' mass
................................................. SSM : Mre), [1etam @om rerios 1a1e 2486w W' mass
o Scalar LQ pairs ($=1) : kin. vars. in eejj, evjj |L=1.0fb" (2011) [Preliminary] ss0Gev. 1% gen. LQ mass
- Scalar LQ pairs (f=1) : kin. vars. in uujj, uvjj |L=35pb" (2010) farXiv:1104.4481] a22Gev 2™ gen. LQ mass
s 4" generation : coll. mass in Q Q,— WqWgq Q, mass
s 4™ generation : d434—> WiWt (2-lep SS) d, mass
\'r e ..T..r.exo. 4th gen. - tf+AQAQ ‘:. 1-Iep +jetS i'..E.T..miss. T mass (m(Ao) <140 GeV)

Techni-hadrons : dilepton,mee,MM p. /o, mass (m(pT/‘”T) - m(n7) = 100 GeV)
Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W ) = 1 TeV)
Major. neutr. (LRSM, no mixing) : 2-lep + jets Wy mass (230 <m(N) <700 GeV)
= (DY pIFOd-, BR(HLI—’HM)=1) S ke-sign) H:* mass

E Excited quarks : y-jet resonance, m q* mass
3 Excited quarks : dijet resonance, Mieq g* mass

Axigluons : Myiey

Color octet scalar : Mot
Vector-like quark : CC,my,q
Vector-like quark : NC,my

Q mass (couplingk,q = v/mg)

Q mass (couplingk,q = v/mg)
L1 111 1 1 L1 1 11

Mg (GRW cut-off)
Compact. scale 1/R (SPS8)

A (constructive int.)

Axigluon mass
Scalar resonance mass

ATLAS

Preliminary

f Ldt = (0.08 - 2.1) fb”
Vs=7TeV

10 1

*Only a selection of the available results leading to mass limits shown

10

10°
Mass scale [TeV]

December, 2011
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Conclusion

> Successful year of data taking

> Rich analysis results (EW, Top, Higgs, SUSY and searches for new
physics )

> 2012: crucial to understand the detector performance in high pileup
conditions, precision measurements and discovery or exclusion of the
Standard Model Higgs
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Trigger menu

2011 Physics Proton Trigger Menu (end of run L = 3.3 1033

Trigger Selection L1 Rate EF Rate
Offline Selection (kH2) (Hz)
L1 EF at 3e33 at 3e33
Single leptons Single muon > 20GeV 11 GeV 18 GeV 8 100
Single electron > 25GeV 16 GeV 22 GeV 9 55
2 muons > 17, 12GeV 11GeV 15,10GeV 8 4
Two leptons
2 electrons, each > 15GeV 2x10GeV 2x12GeV 2 3
2 taus > 45, 30GeV 15,11GeV 29,20GeV 7.5 15
Two photons 2 photons, each > 25GeV 2x12GeV 20GeV 3.5 5
Single jet plus Jet pT > 130 GeV & 50 GeV & 35 GeV 75GeV & 0.8 18
MET MET > 140 GeV 55GeV
MET MET > 170 GeV 50 GeV 70GeV 0.6 5
Multi-jets 5 jets, each pT > 55 GeV 5x10GeV 5x30GeV 0.2 9
TOTAL <75 ~400 (mean)
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> Evolution

—_
(@)
N

—_
(@)

I IIIIIII

95% CL Limit on o/og,,

ATLAS 2010

CL, Limits

fL dt~35pb’, 7 TeV

ATLAS 2011 ATLAS and CMS
fL dt~1.0-23f" 7TeV 2011 Data, 7 TeV

ATLAS Preliminary 2011

f Ldt~1.0491f" 7 Tev

-----

L 11111l

|

| IIIIlIl

— Observed
---- Expected

200 300 400 500 600
my [GeV]
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H =y

Table 3: Expected Higgs boson signal yields in 4.9 fb~! integrated over a mass range of 100-160 G
for various values of my in each category and the sum.

mi [GeV] 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 |
CP1: Unconverted Central, low pry 8.9 8.9 8.7 8.2 7.5 6.7 5.7 4.6 3.5
CP2: Unconverted Central, high py | 2.5 26 | 26 | 25 23 | 21 1.8 1.5 1.2
CP3: Unconverted Rest, low pr, 163 | 16,7 | 166 | 160 | 150 | 136 | 119 | 98 | 74
CP4: Unconverted Rest, high pre | 44 | 46 | 46 | 45 | 43 | 40 | 35 | 29 | 22
CP5: Converted Central, low pr, 59 | 59 | 58 | 55|51 | 46| 40| 33| 24
CP6: Converted Central, highpr, | 1.6 | 17 | 1.6 | 1.6 | 1.6 | 14 | 13 | 1.1 | 08
CP7: Converted Rest, low pr, 175 [ 18.1 | 179 | 17.1 | 158 | 141 | 120 | 97 | 72
CP8: Converted Rest, high pr 46 | 47 | 47 | 46 | 44 | 41 | 36 | 29 | 22
CP9: Converted Transition 8.2 8.4 8.4 8.1 7.6 6.9 6.0 49 3.7
Total 69.9 | 71.5 | 709 | 68.3 | 63.7 | 57.5 | 49.8 | 40.8 | 30.6

Table 2: The number of events found in 4.9 fb~! of data for the nine categories.

Category | Conversion and 0 P cut Number of data events
CP1 Unconverted Central | p1 < 40 GeV 1763
CP2 Unconverted Central | pp> 40 GeV 235
CP3 Unconverted Rest 1< 40 GeV 6234
CP4 Unconverted Rest pre> 40 GeV 1006
CP5 Converted Central 1< 40 GeV 1318
CP6 Converted Central pri> 40 GeV 184
CP7 Converted Rest 1< 40 GeV 7311
CP8 Converted Rest pre> 40 GeV 1072
CP9 Converted Transition No cut 3366
Total 22489
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Events / 2.0 GeV

Events / 1.0 GeV
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Test of background modeling

a° g1 AL B B L L LU L
10— Observed p Data2011,Ns=7TeV |
...... SM H — yy expected p ) ;

1L 0 det=4.9 ']

— \v’l \V‘T

o L LAt L T A T it Mmoo pdguhenwtile
10-1:F ............................................ N ?:
102 -~ Observed p_ (Hybrid) 3
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30 e e -
10°F . =
F ATLAS Preliminary E
10_4—1..1‘1...11....Il...l.‘..l.l..ll...l..l.J_
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m, [GeV]

Figure 12: The observed and expected local py-value as a function of my for three different background
models without taking the look-elsewhere effect into account. The black solid line is the result described
in detail in this note, using single exponential functions in all categories. In the Hybrid model the high
pre categories are fitted with the 2" order Bernstein polynomials, the other categories with the single
exponential. In the model Bernstein all categories are fitted with the Bernstein function. The pg-values
near the minima at 126 GeV are very similar in all cases: py=0.38% using the Hybrid model, and
P0=0.25% using the Bernestein function.
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> Efficiencies over [7, 50]

Loose++ identification efficiency

110

100

90

80

70

60

50

_I L I L | LI I L I L I L I LI I L I L I—
L ATLAS Preliminary f L dit = 4.7fb-1 -
- . ?A NIV N o
- - -
: * ? RIS :
- hl<2.47 .
| @ DataZT&P O MCZT&P —
[ B Data J/¥ T&P O MC J/¥ T&P _
:I 1 f 1 D?tla. IW| T|&|Pl | L1 1 1 Al IMlq Wl :I-I&|PI L1 11 I L1 1 1 I L1 1 1 |:
5 10 15 20 25 30 35 40 45 50

E, [GeV]

~6% (7 GeV)
~2% (50 GeV)
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