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| H1ggs cross-sections

Gluon Fusion is dominant (x10 Tevatron)

ttbar thr.

) \s=7 TeV i

N ¢ Vector Boson Fusion is very

+ 2 “distinctive” (2 forward jets).

L : Increasing importance in the future.
£
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Associated
production
(easy trigger
and signature).
Important for
low mass
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c x BR [pb]

nggs ci‘eca}fttbar thr

Events expected to be produced with L=1 fb!
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(N ZZ — g .
_ \_ WW® S Ivlv most sensitive at
10°F ZZ — I'Twy E intermediate mass
' N . |
3- N/ 7 TN 1 ZZ® 5 1lgg(bb), llvv, 111 high mass
10 VBFH st l=e,u 3
[ VH — Fvbb V= V VysVz
Y ZH - I'ob W g= udscb .
10100 200 300 400 500
M, [GeV]

H- vy, Tt rare but good S/B at low mass
W/Z+H - bb good for discovery at low mass and measure SM properties
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‘ EW and QCD background [iHc s Tevaron

o)
210" = i i | E ATLAS Prellmlnary S/B better for M;>140GeV
2 F . det 0.035- 1041b e Large increase gluon -fusion
L 5 i 5 5 T \E=TTev, « Slow increase irriducibile
S PDF uncertalnty mcluded | di-boson
= i i ; Thef:ory i
- NI—O and more '™ Data 2010 (+35 pb™)
1P | | o Data2011 | S/B worse M,<130 GeV
S o o7t  Low increase of ass. prod.
- ¥ " * Large increase of ttbar and
10° = B L Z/W+b-jets (to be precisely
- 8= measured)
— 8 117
10 i "M =130GeV "
= ! H ! H ! ! ! : | H™ e
w oz Tw Tz Vg Tt Tww I wz I zz |

SM predictable over 4 order of magnitude at the highest energy

QCD BG:
* Di-jet cross-section = 10%° pb for P>8 GeV (vs few pb Higgs cross-section)
« Multi jets background estimate from data and MC turn out negligible after cuts
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‘ F1ghtmg QCD mult1—]et background

8 jets events:

B leading jet: pT =290
GeV,n=-09,¢ =27

B sub-leading jet: pT =
220GeV, n =03, ¢ = -
0.7

Missing ET = 21 GeV,
¢=-19
Sum ET = 890 GeV

Jets can fake :

» leptons from Heavy Flavor decay - Isolation o
e E Mss from mis-measure  — A@MET,leading jet)>0.3 Cuts not explicitly
* Vy's - Isolation and T, rejection mentioned here
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‘ ATLAS detector

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detector

LAr electromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker

Three trigger levels
e L1: hardware selection of

Regions of Interest

e L2: software L1 confirm with all

systems
e L3: offline-like reconstruction

Sampling calorimeters

(Inl<5)
« EM: accordion Pb/LAr

* HCAL: Transverse Fe-Sci
e FCAL: road-tube W-Cu/LAr

Inner detector (|n|<2.5)

« 2T solenoid

* Vertexing and b-tag: Si Pixels

 Tracking: Si Strip + Straw
tubes (with e/h separation)

Muon System (|n|<2.7)

» Standalone
» 3 large air core toroids
» Gas detectors:
-Precision Chamber: MDT/CSC

-Trigger and 2nd view: RPC/TGC
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Total Integrated Luminosity [fb

ATLAS i in data taking in 2011
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28/02 28/04 27/06 25/08 24/10 g y 0 2 4 6 8 10 12 14 16 18 20 22
Day in 2011 Mean Number of Interactions per Crossing

Data take efficiency 95%

Green Flag Data Quality all sub systems 90-100%

Instantaneous luminosity reach 3.5x10%3cm?s™!
50 ns bunch trains for ~all 2011 data

High pile-up in and out of time affect:

- Trigger efficiency

- Resolution, energy scale, isolation ...

A Z(lJ.lJ.) out 0f20 VTX ATLAS
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‘ Detector performance and simulation

Higgs search requires excellent performance:

B physics object reconstruction:
v muon, electron, photon, jet
v’ tau
v’ missing transverse energy (MET)
v' b quark jet tagging (b-tag)

B reconstruction and understanding of rate:
v W/Z
v W/Z +jets, W/Z + b-jets
v’ ttbar, single t
v" di-boson

ENTIRE DETECTOR MUST WORK AND BE WELL SIMULATED
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Irigger

Single [ trigger turn-on curve Single e trigger turn-on curve
z L e B B I L I I U due to £ N AR ARARRRRAN S N B BARAA B
% 09 ; é o i 08 e "-.:.-"'".=!!"'
o N , - coverage & - o 1
E Ng — —= - 1
E 0.8g AT —— 2—3 < £ o8l E'* 7]
5 07F E i “ ATLAS Preliminary ]
5 0.6 a E 06 v Data 2011 | Ldt=206 pb” -
- 0'5;9 _E Very IOW E v e20_medium trigger E
0.4§ E and Shal’p 0.4 o L1(E>14GeV) 7
0 ATLAS Preliminary E ! ° L2EA18CY !
0-2; . ODATA 3 lJ. threshold 0.2 v + EF (E>20 Gev) ]
MS 0'1§_h 2011Datadet:138pb AMC _E i i i ECAL
TR R N O T Qe85 55 %
p, [GeV] electron E; (GeV)

Single jet trigger turn-on curve Lepton triggers the most efficient and clean

e 12 I I I I
E - ATLAS Preliminary |
g eeslerTrememeemememtY Higgs searched based on single lepton trigger
08 antik; R=04 except for:
- - <28 . o
061 Pl : * H - yy di-photon trigger
oat . oo * H-1,,4T;.q dedicated hadronic T trigger
- m EFJetE;>15GeV
0.2~ - s EFJetE; >20GeV ]
CALO et QCD BG and trigger kill pure jet channels
10 20 30 40 50 60

Offline Jet E, [GeV] e H . cc, bb, 8, V(Zq)V(Zq)
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‘ Higgs search strategy

“Cut-and-Count” or (unbinned) binned Log Likelihood analysis.
Other MultiVariateAnalysis (MVA) in progress

B Signal selection

Q Trigger
B single and di-lepton, single and di-photon with
B THRESHOLDS changed in time with increasing luminosity

Green data quality flag

Select collision events

Select final state physics objects
Cuts

Acceptance

coooU

B Background evaluation
0 MC (well measured or very rare EW processes).
O Data Driven (QCD backgrounds such as multijets and V+jets)
B Measure “enhanced BG” in control region (defined by removed or reversed cuts)
B Extrapolate “enhanced BG” to signal region by MC or data shape.
B Validate with MC

B Trigger and reconstruction efficiency from Tag&Probe method using JPSI and Z
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———

Intermediate and high mass search with WW
BH_- WWO _1vlv (highest sensitivity)

BH-. WW0O 5 1vqq
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‘ H- WWO L 1vlv

Most sensitive process for 130 < my; < 200 GeV but challenging because
reconstruction of the invariant mass not possible due to the two neutrinos.

Selection:

B High P; opposite sign leptons. 3 channels: ee, Py, ep
u Large ETmiss,rel

i

Episs if Ad > /2
Efta =14 ER®.sinA¢ ifA¢< w2
Ad = min(AG(ERIS ), Ag(Emiss j))

\,

B Topological cuts on di-lepton (M,Pr,A@)
B Cut on transverse mass 0.75xMy<M<My |mT = \/ [:E%{ + E%ﬂss:lz - {P%'? + P%ﬂss )2

Background:

Irriducible WW. For one additional jet: Drell-Yan and ttbar.
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‘ Fighting ttbar - WbWb BG

SATLAS

‘ ) EXPERIMENT

* VVeto on b-jets or jets multiplicity

* Veto on leptons multiplicity .
—_ Cuts not explicit

e Use MET cuts mentioned I?1erey
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[GeV]

;”'SS,E;"'SS Resolution

E

Missing E resolution

MET = Negative vectorial sum ET clusters and
selected W's (clusters due to Y ‘s removed)
resolution (GeV) ~ 0.5/sqrt(sum all E;)

ATLAS Preliminary
Data 2010\s =7 TeV
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10 j _1
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.
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.
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Data/ MC
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MET in W = ev events
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_ -1 ® Data2010\Ns=7TeV
J.Ldt—36 pb CJMCW-—ev
CIMCW—1v
B MC ttbar
Em MC WW

IIIIlI.lI] L1 1

|'|T|—|_|_|'|T|'|'|] IIII|'|T|]NIIII|T|'||H—|_|-|'|'|'|“|—

0 50 1C|)0 150 200 250
ET'S [GeV]

MET n .Z - €ee events

T
ATLAS Preliminary

10° 4
Ldt=36 pb
® Data2010N\Ns=7TeV
CMCZ—ee
10 R \C ttbar
t =3 MC Wz
steep  \IC WW

H-IIII.I.I.II IIIILI.I.ll Lol IIIII|.|.l|_|_L

1.4F R— O OO SO VTR SOION NI SN =
12: IR S S SRR _:

0.8fF

0.6 e ; O OO OOOT SOOI SOOI SO SO =
H H i i i

ET™ [GeV]

8/11/2011 G. Chiodini: Status Higgs search in ATLAS 15/52



|
QF T T T T T T T T
10° = ATLASIPreliminary
\s=7Te\’,J-Ldt=1.70fb'1 El’:’w Egnzgﬂ;

5 H—>WW—!pvpv I Z+jets [] Wijets
10 I [ H[150 GeV]

T T
e Data %% SM(sys @ stat)

H - WWO0) 5 1vly E miss

Emssrel distribution after lepton P cuts

Entries / 4 GeV
3,

III|III_IIIIIIIIIIIIIIIIIIIIIIII|III|III
ATLA# Preliminary e Data 2% SM(sys @stay
; 4 I ww [l WZZZ/Wy
107 \s=7n$LJLdt=17om Dl [ SingleTop

Entries / 4 GeV

i ) O 2._ T T T T T T T T
108 - HPWWevey B Zejets [ Weets = : :
| [CJ H[150 GeV] =~ 1.5 }
5 8 E
10 © eq ! $0¢ ;*;LJLITIM [
) T eeeaceos® ot o1t Riett LI E
015__|l|IV‘IIIIIIIIWI‘III‘IIIIIII\VIIIIIIII__
0 20 49 60 80 100 120 140 160 180 200
ETr [GeV]
> "'{I'"|"'|"'|"'|"'|"'|"'|"'|"I
3 sF ATLASPreliminary o Daa % SM(sysosiay
< 104 \s=I7TeV,JLdt=1.7Ofb" A P
o 10 H->WW—evuv [ Z+jets [T WHets
oF T T T T T T T T 7 Q 3 | [ H 150 GeV]
o = 10
L c
- w

Data / MC
N
TTTT[@TTT
¢
L
——
—@— 1F
—— 1E
—&—
P
——
——
P
o

1 1 TI
A +}I1 11
0.5—...|...I|.‘.|‘..|...4. I B 4, 2 SR R B x
0O 20 40 60 80 100 120 140 160 180 200
: |
ETmISSI'el cut . E}"!ZT [GeV]

Data / MC
o
T
|

1;o.e.J §§§61‘15§ él*l * v};{ TTII”
E L s f H

A large missing energy from neutrinos is b R
essential to remove QCD+Z/W+jets BG.

———1

. 1 1 1 Il L 1 =
0 2q 40 60 80 100 120 140 160 180 200
ETre [GeV]

8/11/2011 G. Chiodini: Status Higgs search in ATLAS 16/52



‘ H - WW?0 - 1vlv Phase Space Slicing

Njets samples have different degrees of purity:

d No jets bin is the most pure
d Optimization of Njets samples independently increase the sensitivity

2000 ", T T T T T T T T T T T
ATLAS Preliminary ® Data 7% SM(sys @ stat)
1800 \s=7 TeV,J' Ldt=1.701o" 5 :’W E gif:::
1600 . ) .
H—WW-=lviv B Z+jets[] W-+ijets (data driven)
1400 [ HI150 GeV]
1200

1000
800
600
400
200

Entries

Divide data in two disjoint
samples after E;_,.. . cut:
d No jets bin

O One jet only bin:
P> 25GeV, |n| <4.5GeV

[ No VBF yet (two jets bin)

2__I T T : L I T
150
o4

0.5:_| PR ST SR N SR S [T T I_:
0 2 4 6 8 10

N

jets

Data/ MC
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|H- WWO _ vy Background

Background estimate from data in counting experiment is essential

B The two largest backgrounds (WW Control regions:
and top) estimate from data: « Inverted topological cuts
Q Control regions in data rich in WW or e Inverted veto ttbar cuts
top backgrounds

» Leptons looser or anti-identification
1 Extrapolate this measurement to data P

signal regions using MC shapes and
normalization

Validated with MC !

SR C.R w-ﬁ‘?‘ Control Region MC Observed
LW C= o 1 Al _ LY .
Vdata | o X J'-ﬁlh data ! r = F&r R expectatlon

MO

WW 0-jet 250450 237
WW 1-jet 13918 144
B W+ jets entirely determined from data Top 1-jet 350£100 316

B Remaining small backgrounds are taken from MC
O Apply scale factor to Drell-Yan for potential E;™iss mis-modelling
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\s=7TeV, | Ldt=1.701b (] [0 Single Top
HoWWoliviv + 1 jet B Z+ets[] W-+jets (data driven)
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o

[T T rr]
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J N
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4 5
— s
¢ I
4 N
—— |
-1 |
—®—— 1 s
_ —F
* i
s
I N R

60 80 100 120 140 160 180 200 220 240
M. [GeV]

Event yield after full selection, in

0-jet 4316 2.2+1.4 53t9 4 3417 S
data and MC for cuts optimized to
1-jet 10+2 6.9+1.9 2314 23 12+3 select MH=150 GeV nggs decay.
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‘ Statistical test

Likelihood fit to the data in one or more variable
for each My; hypothesis.

Test statistics is the Profile Likelihood Ratio q,= -2In[L(data | ps+b )/L(data | us+b)]
B Test signal strength p=0/0g,,
B s=signal. b, is the MLE of the BG given u
B | and b maximize the likelihood with 0<=p <=p

Exclusion limits: modified frequentist confidence interval = 1-CL_
Q CL=CL,,/CL, (protect against downward background fluctuations)
Confidence Intervals:
m CL,,=P(q,>q%®?|ps+b ) where s+b=expected signal+background
B CL, =P(q,>q%?|0s+by) background only hypothesis

Significance of an excess of events and p-value based on the statistical variable
L Z=sqrt(q,°") (=0 for p<0) (1dof chi2-like distribution)
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‘ H - WWO) 5 1vlv Exclusion limits

Upper limit on p=o/og,, at 95% CL based on CL
Observed is the measured limit. Expected is the median limit obtained with:
*MC pseudo-experiments with non signal
Likelihood asymptotic formula
Obs. > Exp. — data “over fluctuate” . Obs. < Exp. — data “under fluctuate”
Obs. <1 — SM Higgs excluded at more than 95% CL

= S S AR Rl L B UL R R
SM ngg s boson with 154<m ;<186 GeV is g 102 ATLAS Prelminary ELSVblern(I*t)S T
excluded at 95% CL s | —Observed - :
= | --- Expected det— I
=T []+1c o -
gected exclusion mass range is larger g 10 [1+206 \s=7TeV  _
35<my<196 GeV o .
Lo - lexcess _
The observed limit is within 20 the N e —— .
p\?cted one in the mass range 130 - 150 - l Change -
ﬁoor consistency with pure BG B adicit j
i eficit  in cuts |

hypot esis )

10&1||||||||||||||I|||I|||I|||||||||||||||I

120 140 160 180 200 220 240 260 280 300

H+0j and H+1j combined my [GeV]
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‘ H- WWO L 1vlv Event excess

p-value Probability of upward
background fluctuation above the
observed significance (excess in data )

Z=sqrt( -2In[L(data | bo)/L(data | us+b)])

Statistical significance

Statistical significance of the Higgs
signal as a function of the mass

P-value=[1 -erf(Z/sqrt(2))]

UL R LN B B RN B AL NI BN
- ATLAS Preliminary  Howw' iy ® L ATLAS Preliminary | powwO e
- e Observed - 1 : /.ITLAS Preliminary H—-WW' 'SNIv -
- - Expected Ldt=1.7fb" ] - :
- Bz1o \s=7TeV - 107 =
i \:IiZG ] ; G;
- B 10° = —Observed 3
o - S S S, o Expected 45
L i 10 = E
- B N det=1.7fb'1 i
i . 10° s = E
] f S A A ‘=TT 4o
120 140 160 180 200 220 240 260n§8f)(329/? 10° 1(')0' L 1é0 i '2(‘)0' — '2&_')0‘ — ‘3(')0'
H my, [GeV]
“Look-Elsewhere” Effect needed for correct interpretation.
SEVERAL MASS hypothesis tested not just ONE MASS buit.
The statistical significance is diluted by the number of threshold crossing.
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‘ E Acceptance Calculation:

JETS Reconstruction

MC + Scale Factors

Topological clusters (E>noy...) and [ [ 7 / :
ith anti WY 7/ Do :
tracks merged with anti-kt AR=0.4-0.6: | 1 CH | f >
dij = min( L 1,AR; Galor s | ;
ij — 2 2 5 salorimeter E ‘ T T
pT.i; p-ﬂ' R Clusters -.E FH *

* Energy Scale corrections based on MC and test beam ¥ £ !

* JES: EM scale + rescale to Truth (few %) A B

 Resolution from di-jet balance ool = L /

« Systematic from di-jet and y-jet :5 < -
. 025 . - '—o' iE 1 E
'-;.: - ATLAS Preliminary Anti-k, R = 0.6 cluster jets - — = i [3-
B 0.2:—?:il Data2011 \s=7Tey EM+EScalbmton = ‘l: =8 | |

ES . [Lompst Dot 3 = L (... S
015 $ oo = - | !
- ; - . o ‘ q
0.1f- @ . = - ;; | g’
= ‘ e LN =
00SE T3 et S - v S
6 Bector: Monte Cark (PYTHIA . .
- 0: —&— Bisactor: Data : ; ::‘
T %Ebedetntiidt ot b 3] JET energy
Q 0:-- ---------------------------------------------------------------------- o—: .
A L 3 resolution
S J:O 40 50 60 7080 100 200 300 400 500 @ {’é}oo 10% at 100 Gev
p, (Ge
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H- WW0O - 1vqq

Acceptable S/ B ratio at large values of M;;. Search in 240<M,,<600 GeV

Search of peak in Mlv]]
> 3500F T
E DSlgnal (x 100)
‘3 F =400 GeV ]
& 30001 . oad E
> C top
£ 25001 .L W/Z-jets E
2 E Multi-jet
w000k I Dibosons E
[ -
1500i H— v jj+ 0 jet
. =+
; N ATLAS ]
10001 [ Ldt=1.04" 7
C Y - 1
O Jet 5003_ ] \s=7TeV ]
bin : ]
‘POO 200 300 400 500 600 700
o 10 o e B B
8 r [ Signal (x 100)
o 1600 m, =400 GeV
1400k e Data
- L o top —
g F ++ W/Z+jets
© 1200 ~ % o Multijet 3
w E Il Dibosons
1000: L ] .
800 H- vjj + 1 jet
600 . ATLAS
. 2 ¥ [Ldt=1.041b" ]
1 Jet 4003 . \Ns=7TeV E
. 200F L 4
Ll I SR L
bln 500 600 700

m(ivjj) [GeV]

:n P |
foo 200\300 400

Selection:
B Exactly one High-P lepton
B Large Etmiss

B 2 or 3 High-P; jets with
a pair from W decay

Background:

B Z/W+jets
Estimate in CR by loose e
and inverted [.cuts.

S [Fr

= [

9

©

S 10§

o =

E L

3 L

O ATLAS H- v jj + 0/1 jet

2 1E

Te] —

(&) C
- Ns=7 TeV

10'E J L dt=1.04 fb'

E\I\\I\‘II\I‘II\\I

250 300 350

400

------- Expected E
0+ 1o i
[ l+2¢ )
—*— Observed E
450500 550 600

m_[GeV]

Upper limit at m, = 400 GeV is = 2.7 x SM prediction
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H - WW0 - 1vqq Phase Space Slicing

Events / 4 GeV

Events / 4 GeV

e channels K channels

———————————————————— > —————————————— 5
3000F- . Data 3 8 2200 % . Data =
F V+jets 3 ; 2000 IR V+jets —;
2500 QcD - £ 1800 N QcCD E
. (I Other backgrounds] o 1600 — (I Other backgrounds]
2000 — 1400 f =
E H— ev jj + 0 jet ] 1200 H— uv jj + 0 jet =
1500 — 3
g : 1000 .
1000E ATLAS E 800 ATLAS =
= [Ldt=1041" 600 fLdt=t1.04f0" 3
500 \Ns=7TeV _f 400 _;
. 200 =
0 . 0 riririidi ~|
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2000E . , , , , 3 - S R A T SR
E ¢ Data 3 8 12001~ e Data -
1800F- 77 V+iet E © + 77 V+iet :
1600F- o 3 = 1000[- 7 ol -
E QcD ] 2 - i QcCD :
1400F- (I Other backgrounds] 0 8001 Z (M Other backgrounds;
1200 = w - % . ]
1000F H—evijj+1jet = 600 o N H— v jj + 1 jet -
800F- 3 - .
E ATLAS ] 4001 ATLAS E
6001 [Ldt=t104f" a [Ldt=1.04f"
400:_ La- \Ns=7TeV _E 200__ ] _
200 //_ = ]
0 i ‘H///./f././’@.;’.}i’.;;j?ﬁl«,—‘ree- oo 0 fitil il i e e
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MET cut remove QCD multi-jets and leave W /Z+jets

O jet bin

1 jet bin
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———

Intermediate and high mass
search with ZZ

BH - ZZ0 1l (golden channel)
BH- 7270 . 1lv

BH- 7270 -llqq
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‘ H- 7270 - 4]

The “golden mode” is very clean but low rates

Selection:

B Two isolated same-flavour opposite charge di-lepton pairs: 2e2e,2p2},2e2
B One di-lepton from Z

B Veto low invariant mass pairs (remove Drell-Yan pairs)

B For m,<2m, small lepton impact parameter (from same primary vertex)

Distribution M yieading pair Dllstrl?outlfl)n .M}ea ding pair
230-amLAS - ATLAS E
© F H—ZZ7" 4 ] FHozZ" 3
£250-[Ldt = 1.96-2.28 b = o) Ldt = 1.96-2.28 fi” E
© [\s=7TeV ] F\s=7TeV ]
Woor  DATA h - * DATA ? E
- 0zz" | ~[zz" .
15-tzbbz | b - [it,zbb,Z E
- : 8- 3
10F E 6 l :
| ] 2 "
L ® | p— (] 7]
e e B e PR FRUE R m,.:85.9GeVm .:85.5GeV 0= === I = T
75 8 85 90 95 100 105 110 115 HH 20 40 60 80 100 120

m,, [GeV] my,: 210 GeV m,, [GeV]
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‘ Mass resolution with charged leptons

MUON COMBINED:

ELECTRON:

- ECAL clusters matched to ID track.

UNCONVERTED PHOTON:

- ECAL clusters not matched to ID tracks.

CONVERTED PHOTON:

- ECAL clusters matched to ID tracks from

- global refit of all hits after statistical
matching of ID and MS tracks.
MUON SEGMENT TAGGED:
- global refit of all hits after statistical
matching of ID tracks and MS

conversion vertex or scattering. segments.
= F ' T ' T T ‘ rrTTTTT
2 10° = ATLAS Data 2010, \/s=7 TeV T F T ' ~
9 : sy ata s e ' E 10° _ Jhy J. L ~ 40 pb'1 g,\,([)(8GeV)
8 i |Lat=40 pb O, - .08 (JPSI)
2 10°: . 3 EF_mu15
103 fﬂ"“ "'M"“*' . W":--'nﬁ%_ E& 103 la - . “ ) ;
- o o, (GeV)~ s ¢
10 ol ", 0.13 (JPSI) 107k 5
ol | T | 1.9GeV (2) ol -
E F . ! i —
S0tk Lw(s) ' E
1. F 't = [ -
=L | hy | ] 1 ATLAS Preliminary
101 25 3 35 4 '. H| | = 1ol Data 2010,\s= 7 TeV
E L Lol I | I = E o0 L Co |
1 2 345 10 2030 100 200 1000 1 10 102
me, [GeV] m,, [GeV]
e*e- invariant mass with ID+ECAL WU~ invarian mass with ID+MS
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‘ H- 7Z0) - 4] Background

Q Irriducible ZZ®) is dominant
B MC prediction (qq/qg=>ZZ NLO and gg>77 LO)
B Theory uncertainty 15%
B Scaled by 0,,/0, from measured Z yield

d Top from MC prediction small (theory uncertainty 10%)

B Yield validated in control region by opposite-charge and
oppostive flavor ey plus 1 or 2 leptons.

O Z+jets, Z+bb normalized to data using control regions

B Control region: clean Z + 274 Jepton pair with inverted
isolation and impact parameter requirements

B Uncertainty: 20-40% (dominated by statistics in control regions
and extrapolation to signal region)
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‘ H - ZZ70) - 4] Exclusion limits

Search of peak in M,
> E T ; IDIA_II_AI T T | L B | L | T T T E = 20:! 1 1 LN R R B B L T T 1 .
(qDJ 9k [ | Background ATLAS J?fn 18l ATLAS B
o [l Signal (m =150 GeV) . © i He 720 al ]
T 8 WM Signal (m =220 GeV) = S 16f - - ) ]
£ "t 3 Signal (m'=480 GeV) x 2 1 2 '9f [Ldt = 1.96-2.28 fo .
o 7F " 1 £ 14] \s=7 TeV =
Y oen H—ZZ" -4l 1 O 190 — Observed CL, y
- [Ldt=1.96-228f6" § 2 H = - Expected CL_
S \s=7TeV 1 8107 <+ ic
3 ? 6 -
2- 0 2 . 45 =
1;—. _le __‘!:.; ® o | I ) ? 2:_ _:
L A L T e = . . =SS ) N N A T RN
100 200 300 400 500 600 200 300 400 500 600
my, [GeV] my, [GeV]

B Follow quite well the SM cross-section
B Some fluctuations due to single events
B Higgs mass around 200 GeV values already excluded
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‘ H- ZZ0 511wy

Final state characterized by di-lepton from Z with large transverse missing energy.
Significant signal /background ratio at large mass from 200 to 600 GeV.

Selection (NB. Same final state as WW0)  1v1v):

B Select Z

B Very large ETMiss > 66 (82) GeV low (high) mass analysis

B Topological cuts to suppress W/ Z+jet and QCD multi-jet background

B Low Hmass: 1<Agll) <2.64 (slow Z)
B High H mass: Ag(ll) <2.25 and AQMET,ll) >1 (boosted Z)

Background

B [rreducible di-bosons. Normalization from MC
B QCD multi-jet, W/ Z+jets, top. Normalization from data
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H - ZZ0) 5 11vV Exclusion limits

The discriminant is the transverse mass M; where the missing P assumed from a Z

! [ - 2 ) 9
?'F'-!g- = |i1|v."'?ﬂgz + |jj"]§f|2 + Vr?ﬂﬂz + |ﬁTm155|2:| _ [ﬁjﬁf _l_ﬁ]_'nnss]

> S AL A B I 5 gf ' ATLAS Prelminary = —— Observed 3
8 ”  ATLAS Preliminary Ns = 7 TeV ] \g - E
o B0 H—>ZZ-lvw . dataj Ldt=2.05f" c  7F ILdt=2.05fb'1, Js=7TeV ~ Expected E
10 - Total BG . - 65 i C+10 3
- e Top N E — —Z77—lvy =

g 4 M 7Z,WZ,WW ] = = [ J+20 -
o I S ZW ] O S E
L 30 B Signal (m = 380 GeV)_] &\: BE hange of cuts .
S B SR ] o = E

20[- = 3 E
. . 2 =

10 | ¢ il ] - ]

o SR L - e E

0 L L L 1 1 "-".1'-".':". ----------- m k i I 1 '_ G :I I L1 11 I I - ‘ | | ‘ 1111 ‘ - | L1 | | - ‘ L1l I I:

200 300 400 500 600 700 200 250 300 350 400 450 500 550 600

m; [GeV] M [GeV]

B SM Higgs boson in the range 350 GeV < My, <450 GeV, can be excluded at
the 95% confidence level.

B The expected limit is lowest around a M;;=360 GeV where it is 1.3 x 0y, and
the data “under fluctuate”.
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1 /77 -11qq

Acceptable signal-to-background for mass range my; > 2m,,.

Selection:

B Z selection with P.>20 GeV

B Third lepton veto and E;™s5<50 GeV

B At least 2 jets with a pair caming from Z

B 4 channels: (ee. yl ) x ( b-untagged, b-
tagged)

2200;IA7;L.ASI - e data | Ldt=1.04f0"

Total background
seeeer 7+ jets

——— Signal x 100
(m =200 GeV)
Other backgrounds

Events /5 GeV
®
o
o

Background: 1000

B QCD Z+ets from di-jet side-band 600
B Others from MC 200

O 50 100 150 200 250
Mgy, [GeV]
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Events / 25 GeV

Events / 25 GeV

H - ZZ - 1lqq Exclusion limits

Signal X 10
140F T UL IR I I
ATLAS o data | Ldt=1.04fb"
120_ -Signalx10 —
r (m, =400 GeV)
100:— T ;o:ai!)sackground

_ + J
100 200 300 400 500 600 700 800 900
my; [GeV]
. Signal x1.
T N AR IR IR
ATLAS ° da1aJLdt=1.04 fb' .
3.5:— I Sional (m =400 GeV) ]
3:_ — Total background .
E ----- Z+jets
25 | Top E

LT
100 200 300 400 500 600 700 800 900

m,, [GeV]

{ Untagged jet
1 At most 1 b-jet
Search of peak in MHH with M; scaled to M,
= 25 L I I I I
< [ ATLAS H— 2Z - liqq !
5 205 —=— Obsenved Gu) Jra-toan’ E
E [ o Ns=7TeV 1
= 15[ t2e ]
5 - Change of cuts ]
2L 10 .
L0 L ,
» B -
5 .
Tagged e ot S :

o b b by P I I I
200 250 300 350 400 450 500 550 600
my, [GeV]

2 b-jets

Good sensitivity in a large mass range
Obs. limit 1.7 0y, at M;=360 GeV (Exp. limit 2.7)
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‘ b-jet identification

Most efficient b-tag algs based on Secondary Vertex (SVT) in jet.

Run 152166
Event 817271

b-tagged jet in 7 TeV collisions

jet
pT=19 GeV (measured at electromagnetic scale)

4 b-tagging quality tracks in the jet

» SVO0: SVT signed
decay length

e TrackCount: SVT
number of tracks
 JetProb: Probability
all tracks from PVT
e IP3D+JetFitter: imp.
par. signif. + b and c
weak decay topology

Eff ~ 50% mistag<1%
measured with muon
tagging in s.l. decay.

We need many guns
to fight Pile-Up
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———

Low mass search
B H- vy (most sensitive)
BW/Z+H-11/1lv+bb

BH - 17 (very reach and H MSSM search)
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‘H—>W

B Rare decay throws W/t loops: BR=0.2%

B Clear signature Y
B Best for low mass giiv;gm

YV Selection:
B HighP,, high quality, isolated photons

B |n,,[<1.37and 1.52< |n,,| <2.37 where first

sampling has high granularity.

B 5 channels: (ydirection) x (conversion status).
Fully correlated systematic.

Resolution:

B OF=1.3 GeV from Z(ee) calibration
B 0z=1.5cm from constrained vertex

[dm(B) = 1.4 GeV from beam spread dz = 5.6 cm]

e m? = 2E,E,(1-cosd) LJE,E,J?

e dm/m=(V2dE/E) O 83/9~1.7GeV/120 GeV

t negligible

_ preshower

”

() yidentification
from lateral and
longitudinal

shower shape in
ECAL.

Sampling 3

y Sampling 2

.III

Il.l

| Sampling 1

1.- Measure
photon direction

.'II.............. - S —

2.- Deduce z of PV
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‘ H - yy prompt background

Irreducible background: pp=2yy + X
a AT 0 VAAAAT 9 TEmaaTy AT
i ——L AT ummj—‘— o g0n000 F—Lanann
Born  Bremsstrahlung Box diagram

O(a?) O(a.a?) O(a?.a?)
Theoretical uncertainty: ~ 25 % (NLO: 20%)

Reducible hackgrnund pp=2vj ., ii+ X

‘rﬁﬁm STV ALY B B TaTaTuTaTs nannons 8
i SUAN-Y e 00000 ) a 2. 000000, WU T
O(a.a) O(o.a) O(a’.a)

Theoretical uncertainty: ~ 30% {(dominated by NLO)

@

)

Signal 0 =0.04 pb

Prompt y-y
- qqbar, qg 0 = 21 pb
- 88 o= 8pb

v-jet 0=1.8%10°pb
jet-jet 0=4.8 x108 pb

y-jet need rejection R~O(10 4)
jet-jet need rejection R~0(107)

from leading T®'s

Main background is

)
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Idantification cut

Leading Py photon

H - yy control region - p—
IT:;aiTsdingpr photon s Ma
BMeasure vy, yj, and jj background
from control region e e
B Analyzing photon isolation and =" | ¥ N
loose-tight identification criteria. Y YT — |
E= (v)[GeV)]
= 200
3 - l \A:-:L;q.:\/’ (e roat El Syata 2011 i N Subleading Py photon
£ 1501 3 vi+iv . o | eren
g [ B i ] regen
o "_I—'—LF [ o) . Subleading b, phaton M M'B
—}— Statistical error fails
100~ |—+— —— Total error B
50_ 4'_\_.1'1’1’_'_’:_ 23::]1 Canal region
: ] zz:;::ding p, Phaten N!A N'B
‘POO 110 120 130 140— 150‘ 160 nonnflonllaflannnlnonnllnnnallnnnollnonnllonns
GeV] ] 0 ] 10 15 20 25 30 35
My [ = (y)[GeV]
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Events /2.0 GeV

H - yy Exclusion limit

Background from yy invariant mass unbinned distribution (the only discriminat)
Slgnal modeled by a BW convoluted by a Crystal Ball + Wlde Gaussian

450._. T I I I I - | 16 T T LIS L B L L L B LB L
- J 5 O —_ Observed CL I|m|t .
s T o - a
zzzg \s=7TeV, | Ldt=1.08fb" : % 14- Expected CL_limit E
: nlstedipcton ampc 1S 1of Wit ATLAS H -1y |
300:— Background exp. fit g s - + 20 Data 2011, \s =7 TeV il
— -- Bkg + MC signal m, = 120 GeV, 5xSM — —
250F <4 @ 10 1 .
: ] = : Ldt = 1.08 b :
2007 15 8
150F- 5 = 1
E 4 6
100:— +3 %
B 2 o |
S0E- ATLAS = 4 :
- g W g p b g e gs i f g g oag {1 gy oS 1
‘POU 110 120 130 140 150 160 2_ ]
All 5 Channels rn’ﬂr‘ [GGV] :l SRR TR TN S N ST N N S S ST NN S ST S T S W S ST S N N SR ]:
QI‘IO 115 120 125 130 135 140 145 150

Systematic uncertainties _ my [GeV]

Signal yield

Mass invariant mass resolution

Background modeling, m,,
110(150) GeV

+12%

*4 x 0g,; X BR is excluded at 95% CL
*Strong implication on fermiophobic
£5(+3) events Higgs where Yy is expected strongly
enhanced.

+14%
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W(Z)+H = lv(l)+

bb ,

120

Dominant decay at low mass 110-130 GeV.
QCD jet BG makes inclusive search

impossible and in association with W,Z
and ttbar challenging.

iy
(=]
o

95% C.L. limit ono/c
[02]
=)

(1]
o

Selection:

B W or Z leptonic decay

o
o

20

—e— Observed (CLs)
Expected (CLs)
I + 16
[ J+2c

I Ldt=1.04 fb™, \s=7 TeV

VH, H— bb
ATLAS Preliminary

125

120

B Exactly 2 b-jets P>25GeV | | oo 128 - mass ooy
bb invariant mass is the discriminant
> 200F ATLAGPreimifary |« wn 2 - WH cuts. =  4sf ATLAEPreimifay e a3
8 200t _[Ldt=1-04 o’ -<S$?1a1|1xszgew = 8 405_ L dt=1.04 fb” -Sistlna|><20 3 'ZH cuts.
© 180F — rmse 4 -Veto tthar o g (m, =115 GeV)
= 1eo0f —z E _ = ssp :'Iz'otal sc - Veto MET
£ 140 —%& 4 BGitbar, g e — Top i- BG: Z+ets
Lﬁ 120 —— Multijet = W+],QCD Jetﬁ 25E —— Diboson =
100F = Simultaneous 20 :from control
80F = 15F 2 region with
60F- = fit in control - -
40F : 10F + MC shape.
20F % regions of MC st |
% 50 00 150 200 250 template % 50 700 150 200 250
Mo %V Other BG from MC My [GeV]
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‘SMH_JT

Promising channel searches in the mass range m;;=110-150 GeV.
Small background for VBF production but lower signal production rate.

Several channels: 114v and It, .43V (T,.q larger BR)

Selection for leptonic-leptonic decay 114v :
Q High-P; opposite sign lepton pair: py, ee, He.
Q High-P; jet (> 40 GeV) improve S/B in VBF due to H boost
0 Moderate E miss
[ Several topological cuts to increase S/B

BaCkground: Z/W+jets, di-bosons, ttbar, t, QCD jets.
O The main BG is the irriducible Z - TT.
Estimated from Z - pp data replacing muons with simulated t’s
Q QCD jets and WHjets also estimated from data.
O All other contributions estimated from MC.
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‘ SM H - 1T Collinear approximation

Collinear approximation: l||v

Puis1,2 _ .
X122 = X = neutrino momentum
(Pvis1.2 + Pmis1.2) fraction in the decay
My ¢ » invariant mass two leptons
Mer =

The closure of the kinematics sometime fails
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SM H - 11 Exclusions limits

TT invariant mass plot

Counting analysis

45__I | | L | L I L | T | LI I L | [ I__
> - ATLAS Preliminary -@-paa . s L LA e
G.) — diboson N w I i i
40 - - © 140~ Hoti— |l —
(05 : I L=1.06f" - ] ?3 i —— Observed CLs .
N 35F B et 3 c120F e Expected CLs -
2 _F eetUpte Bz = 20 :
g S0 e E 1001 —rr -
LLl 25 :_ ..... 30x H(120) st VBIE Q_IJ 80 r \S =7 TeV, J- Ldt = 1.06 fb-1 ]
. (] fake eptons ] 32 B ATLAS Preliminary 1
20 :_ % MC stat+fake uncert. _: 8 60 N ]
150 E 40 :
10 — i ]
- n 20? ]
5t = i ]
- ] ol | | | | | | |
(O Dt S N p——, 110 115 120 125 130 135 140
0 50 100 150 200 250 300 350 400

my, [GeV]

m.. [GeV]

_ Important Systematic uncertainties :

observed

B Dominated by the Jet Energy Scale (JES):

expected 47.4+3.9 )
gg>H(120 GeV) 0.44+0.05 BG: -9.8%+7.0% , Signal (M;;=120 GeV) -4.1% +7.8%
VBF H(120 GeV) 0.38+0.02 B Important contribution also from Emiss
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MSSM h/H/A - 11

Coupling to 3rd family enhanced at large tanf3: :

0 gg —» h/H/A and associated b production o TS T ——
d h/H/A - 1t decay most promising channel vy > bBH
> :| LI | LI | | LI LI I LI | | |: ﬂ 60 T | 7T | LI T TT I |:‘| LI LI T
[0} - e,y Ut channels . S _ All channels -
(D 400 - had ] -— == Observed ClLs
o —+— Data 2011 . 505
T 350 0000 e A(120)/H/h—rt, tanp=20 ] I == ' ]
P - =7 Ziy*(—tt) emb.(0S-SS) ] = Sths 3 o cbserved 1
S 3001 z Others(0S-SS) 3 gof T N
> - W+jets (OS-SS) ] . ]
L 250 Same Sign = i\ .
s stat. ] 304 _:
200F w'_=7TeV,fL= 106" ] ]
1501 o B 20 mr®, u>0 ]
- ATLAS Preliminary 7 -
100} E 10 E=7Tev,de1=1.oefb" ]
50F F ATLAS Preliminary |
. : ' i a ’. - ;- j L L1 | L 11 | L1 1 | .| I Ll 11 | Ll 11 | L1 1
50 100 150 200 250 300 350 400 O1 00 150 200 250 300 350 400 450
MMC m_, [GeV] m, [GeV]

Final states are: ep4v, It, 3V and 7,7, ;2V.

The 1, T, .4 invariant mass is reconstructed with
methods more sophisticated than collinear
approximation

Expected and observed exclusion limits based in the
m, — tan B plane derived from the combination of the
analyses for the ep4v, It 3v and 1, T, .42V final states.
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Inverse Background Efficiency

| T-jet identification

— —
Q Q
M W

-y
o

BG eff! vs hadronic 1 eff
T | T T T T

B B Cuts |
= @ BDT 3
> . A Likelihood .
LA ® _
B ‘A‘: s i

A,%e
= Ar 0, E
= A, 2A. -
- | A n

ATLAS Preliminary

2011 data, [dt L = 160 pb’
1-prong, P, > 20 GeV

0.2

1 1 | 1 L1 1 1 1 L1
0.7 08 09

hadronic T

*1 or 3 tracks

* SVT

* narrow jet

* Large EM frac.

03 04 05 06
Signal Efficiency
Fighting the Pile-up: beyond cut-based ID to :
LogLikeliHood, BoostedDecisionTree, NeuralNetwork
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| ATLAS SM Higgs search

T T T T 1T
I Exp. Obs. Exp. Obs.

H—yy (1.08f6") === H— ZZ— Il (1.96-2.28 fb”)
H— WW— lvlv (1.70 fb™") ssrrsnnn e H— ZZ— llqg (1.04 fb)
W/ZH H— bb (1.04 5" H- ZZ— Ilvv (1.041b™)
H- 1t (1.06 fb™)

—
o

95% CL limit on c/cgy,

-

- ATLAS Prelimi-nary I L dt ~ 1.0-2.3fb",\'s=7 TeV CLs limits _

100 T200 300 400 500 600

my, [GeV]
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95% CL Limit on U/GSM

ATLAS SM Higgs combination

The Likelihood is the product of individual likelihood
L(Data | 4,0)=[Poisson(Ni | s, (0) +b, (8) )]pdf (6)
N=Observed, s+b= Expected, pdf = distribution nuisance parameters

Data= real data or pseudo-data

" ATLAS Preliminary ~ ClsLimits | o
. — Observed i
---- Expected J' 5
0-  mito Ldt = 1.0-2.3 o'
- [+20 s=7TeV
107 | ;
....... Lm0z — Observed
O TR
- f . 107 - J Ldt~1.0-2.3 fo' — Observed
L . - . o (LP 2011) ---- Expected
I ) 107E 5, ATLAS Preliminary
10-1 o o o o ma g e o U g g o w g o wmw g [l 00000 [eeeeessssssssccssssssssssssss eSS ss eSS EEE s ssssssssEssssssssssssasssssas
200 300 400 500 600 vyl
N m, [GeV] 10300 200 300 400 500 600
my [GeV]
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| ATLAS pro]ectlon Higgs search

P

- !
£ 2 :g : ATLAS Prellmlnary (Slmula’non) RN
> b VoL -@i 55Vs=7 TeV | —o—soVs=8Tev [ ]
'@ 10—l e GeNET o LS SoNEBTeV —
2 r ih - A+ 95% CLVS= _TTQ'»‘-’ A 9% CL\I_ =81w B
= ¥ ' : T : _:_
3%l A &
=R S | RS ‘]
-|G_J‘ P 1 t“ k _
S 6 NG A
cj E i L —
g .

) P H

= ;

%0 120 150 200 300 400 500
my [GeV]
« 2011 exclusion from LEP limit up to 500 GeV.

« 2012 30 evidence from LEP limit up to 500 GeV.
» 14 TeV necessary for 50 discovery from LEP limit up to TeV scale.
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‘ Systematic uncertainties

Instrumental uncertainties
B [uminosity 3.7%

B Trigger and Reco efficiency
B u-05+1.2%
B e-1+3.4%
My 11%
m 1._,83%
B b-tag 0.6-16%

B PT resolution 0.1-2.2%

B E scale
B c-0.1+1.2%
B MET/Jets -1.3+8%

Theoretical uncertainties
B Cross-section
0 QCD fact. and renorm. scale:
B GF=-7%+12%
B VBF, associate V=+/-1%
B associated ttbar = -10+5%
O PDF+alpha_s:
B GF, associated ttbar = +/-8%
B VBF, associate V =+/-4%

B Branching Fraction uncertainties are small
with respect to cross-section ones

B For large My (not BW line-shape, off-shell
terms, and interference with BG)
introduce (150%)xM(TeV)3

B Background uncertainties estimated by
changing QCD scales and pdf+a,
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‘ Conclusions

B Proton-proton collisions at 7 TeV and corresponding to an integrated
luminosity between 1-2 fb-1 has been analyzed by ATLAS for
extensive Higgs boson search

B No significant excess (< 2.10) is found in the mass range 110-600 GeV
and exclusion limits at 95% C.L. are placed in the mass regions:
B 146 < M,,< 232 GeV
B 256 < M,< 282 GeV
B 296 < M,< 466 GeV

B A big ]un&p in Higgs search is going to happen in few months with the
integrated luminosity already available on tape (> 5 fb-1)

New ideas and analysis techniques are welcome in low mass

regime to fight background (could be the breakthrough )
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Back-up slides

8/11/2011 G. Chiodini: Status Higgs search in ATLAS 52/52



ATLAS detector

44m

25m

Toroid magnets

Muon chambers
Semiconductor tracker

Pixel detector

LAr electromagnetic calorimeters

Three trigger levels

 L1: hardware selection of
high pt object from MS and
CALO (40MhZ to 75 kHz)
o L2: software confirm of L1
with all systems in Region
Of Interest (2 kHz)

« L3: software with precise
offline reconstruction
algorithms (200 Hz)

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Solenoid magnet | Transition radiation fracker

Inner detector (|n|<2.5)
* Vertexing: Pixels

* 0(d,)~10um at high P,
 Tracking: Strips + TRT
* 2T solenoid

* 0(1/P;)~1.5% (low P;)

Calorimeters (|n|<5)

* EM: accordion Pb/LAr
0/E~10%E-12[10.7%

» HCAL:Fe-Sci o/E~50%E12 [13%

* FCAL:road-tube W-Cu/LAr

((3.2<|n|<5)

Muon System (|n|<2.7)
» Spectrometer: Monitored Drift Tube+
Cathode Strip Chamber (2<|n|<2.7)
* 4-5 Tm air core toroids o/P;~10% at 1TeV
» Trigger: Resistive Plate Chambert +
Thin Gap Chamber o~1ns
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b-jet identification with SV0

SV050 efficiency
> 7| T I T T | T T I T T T ‘ T ‘ T | T I T L
S 1.4 4 . —
g T [L=35pb" o pDatq ATLAS Preliminary ]
£ 1.2 | e
W [ Stat + Syst Uncertainty ]
1_ —
C O Simulation N
0.8F - :
- 1 SV050 mistag rate
0.6~ L] ] o 004 g
C — * ] C - ATLAS Preliminary 35 pb™, iy < 1.2 .
0.4— — — 2 0.035 ___ 1c prediction =
- ] & - .
0.2f :r": SV050 -] = 0'03:_ —e— Stat Errors _:
0: | Ll I I S I T 0.025 Full Errors I =
20 40 60 80 100 120 140 - -
jetp. [GeV] 0.02 gyps0 T =
0.015F T _
0.01F =
0.0053— _f
o = I U I DU DU PR NI T N
50 100 150 200 250 300 350 400 450 500
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H - YV Resolution

B Energy resolution op ~1.3 GeV
(Energy scale calibration
from Z—>e*e")

B [nteraction 6poin’c spread: o(z) = 5.6
cm 2 Om (0) = 1.4 GeV

B Resolution with pointing: o(z) =
1.5 cmy

 Use of recoil tracks less
effective with large number
of pile-up collisions

B Use conversion tracks as well

e m2 = 2E E,(1-cos9) LJE,E,D?

Q400
200
gooo
;51300
<1600

1400

1200

o~14 GeV

]

ATLAS Mean=(119.72:0.01) GeV

At least 1 converted y

0=(1.42:0.01) GeV

Nominal

110 115 120 125 1

e dm/m = (1/V2)(dE/E) O 83/ ~ 1.7 GeV/120 GeV
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W(Z)+H - Iv(l)+bb Boosted Higgs

Improve sensitivity to H>bbbar by looking to events with boosted jet pairs
For p >200 GeV are only 5% of total yield but BG is strongly suppressed

B Reconstruct “fat” jets, using algorithms with cone sizes as large as R=1.2
B Analyze the structure of this jet, and reconstruct sub-jets with smaller R sizes
B Reconstruct jet system invariant mass from re-clustered sub-jets

Boosted JET substructure

}.
b b ' R,
\ -R.h-l-..
g — . —
mass drop filter g

Sub-jets mass distribution fot P;>180 GeV in events
consistent with WH->1vbb and boson decay p;>200 GeV.
The peak is consistent with W->jj (VERY PROMISING)

> T | T T T T I T T T T | T T ]
G 18 ATLAS Preliminary -
© 12 - Data g
~ WW -
21 Wt .
- + B W+ijets

1 —

+ jL dt =0.611fb’’

50 100 150 200

Jet Mass [GeV]
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| Other not SM Higgs search

Wt HY+b - tv+b, cs+tb MSSM = Higgs limits assuming a 4t
charged Higgs from top decay generation heavy fermions
5 F ATLASPreliminary  ClsLimits 1
. @] = =
B A - pp:not MSSM Higgsatvery = [ _ " 4" Generation Model ]
low mass near Y. 2 105 —Expected J i3
=k Ldt = 1.0-2.3 6"
5 i I:Ii 1c . 7]
. - []+20 Vs =7TeV ]
B Fermiophobic Higgs - =

10

B Light Higgs to Long-Lived
Neutral particles

'2 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
10 200 300 400 500 600
my, [GeV]
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