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Run Number: 182747,
Event Number: 63217197
Date: 2011-05-28, 12:06:57 CET

Muon: blue
Electron:black
Cells: Tiles, EMC
Collection:
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Not used as Usedin
signature so far, but WH/ZH (H—bb)
xsec is included search
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Used in
VBF H—7T1 and
H—-WW + 1 jet
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Dominant: Gluon Fusion
H—yy (incl.)

H—-WW + 0/1 jet

H—ZZ (incl.)




» So far, the integrated luminosity
allows mainly for a Higgs search in
gg—H production

* Viable channels need:

(1) High branching ratio
(2) Good trigger
(3) Low background level
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» Channels remaining in the end: 0

H—7tt and W/ZH(H—bb)
Only Branching Ratios
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= ATLAS Preliminary Data %% SM (sys ® stat)
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* Most promising channel with the current low
integrated luminosity. Good S/B!
«But challenging: no mass peak, only M_

* Analysis exploits the angular correlation in
spin 0 H—-WW decays: collinear leptons

*Main background: continuum QCD WW

e Separate into exclusive 0 and 1 jet analysis

* Analysis requires MET and a jet veto. High
pileup conditions will hurt somehow
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* Golden channel
- Expect to see a mass peak over a ~flat background (m_ <170 GeV)

* Very good S/B
«But still limited by the available integrated luminosity
* Relative good stability with respect to high pileup conditions
«Improving m ,<130GeV is challenging as it requires very low p_ leptons
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Inclusive search for H—yy

Reducible background: pp - vyj, jj+ X

q 9 a Y 9 550505 : y-jEt o= 1.8*10° pb :

:ﬁjﬁ ;\ﬁm m jet-jet o =~ 4.8 * 108 pb R OAbaed)
O(a,a) O(a,a) O(aja) y-jet need rejection R~0(104)

Theoretical uncertainty: ~ 30% jet-jet need rejection R~0(107)
(dominated by NLO cross-section) Main background is from leading °'s
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H—yy event selection

*Very simple signature

Sampling 3
(and analysis) T y |
« Photon identification based on kb >ampling 2
both lateral and longitudinal K sampling 1
segmentation of the EEE—— Preshower
Electromagnetic calorimeter __T
» Two high-quality isolated high- T soring
P, photons | 3051
p,.'>40 GeV; p.*>25GeV \ W
*In'?| <1.37 and 1.52 < [n*| =,
<2.37
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H—yy mass reconstruction

Mass reconstruction Y Py |
2 — ~ 2 .’ W1 ]
m* = 2p1p2(1-COS 9) = p1p29 x'b N\ ';l ‘Samplingz
om/m = (1/v2)(dp/p) ® d0/6  "TTTTmme-alllL IS | |'| Sampling 1
* Energy resolution contribution é6p = 1.3 GeV Sp——
* Energy scale calibration from Z—e*e” photon direction
* Interaction point spread: o(z) = 5.6 cm
N 6m (e) ~ 14 Gev 2.- Deduce z of PV
* Resolution with pointing: o(z)=1.5cm ¢ —T——r—————r—r—
. . 5 200( ATLAS Preliminary ILdt -1.08f" —
e Improve by also using conversion tracks & [ . paazon v
» Use of recoil tracks less effective with 150[- [ JMC () .
large number of pile-up collisions o
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H—yy results

* Measure the SM background using control samples
e analyze photon isolation and identification criteria (loose-tight) to extract
the yy, yj, and jj components
e Perform the analysis of the data classifying the events in 5 categories
 these are based on the direction of the photons in n and on whether they

are converted-unconverted — Leading pr photon
* Fit the data in each category with an exponential _ “"w -
: N . . Lasding  photan M
falling distribution plus a crystal-ball function to
describe the signal = p—
> A0 T T g e | NA N®
Q o .
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H—yy limit

I B LA B I S UL B B B
o 10°F —— Observed CL, limit =
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a I Ldt = 1.08 fb” Invariant mass resolution ~ +14%
<10 - - :
1 E : Background modeling, +5(%3)
= o~ 1 m_ = 110(150) GeV events
m ...................................... _
8 i

| | We exclude ~ 4 the SM

-4 production cross-section X BR
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* 95% C.L. exclusion limits using the CLs method on the production
cross-section relative to the SM cross-section

* Channel 1s currently statistical limited

 Relative good stability with respect to high pileup conditions

e Channel 1s not degrading rapidly for decreasing Higgs masses
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Search for H—>tT

* Promising channel for SM Higgs searches in the mass range
110<m <140 GeV

* The VBF production offer the advantage of a small
background, at the price of a low signal production rate

* However, so far not sufficient events collected to fully exploit
the VBF forward jet signature

* Three classes of final states, depending on the t-decay:

epton-lepton, //
epton-hadron, /h

nadron-hadron, hh

 ATLAS has studied the // and /h final state

* Most important backgrounds:
e Zly* — Il + jets (— v is largely irreducible)
e« W lv +jets
« dibosons, ttbar and single top, QCD jets

Michael Duehrssen
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H—tT1 event selection

» Selection for |l
e 2e, or 2u or 1elp
e P, >15GeV, |n |<2.47

* p;, >10GeV |n |<2.5
+At least 1 jet with p,, > 40 GeV, 0.5<|n|<4.5

ETmiss > 30 GeV for 2e/2u, > 20 for ep
«30<m <75(100) GeV for 2e/2u (ey)

-O.3<ACD”<2.5(2.8) for 2e/2u (ep)
ereconstruct the tau momentum in the

collinear approximation P2
« good MET resolution is essential "'* ™ (st + pmist.2

° > _ My s

m_ >225 GeV mer =

Collinear approximation
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H—TtT results
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« Systematic uncertainties "

 Dominated by the jet energy scale:
background: +7.0% -9.8%; Higgs(120 GeV) +7.8% -4.1%
 Also important contribution from Etmiss
* Analysis is limited by the available integrated luminosity
 Full potential only with VBF forward jet and central jet veto selection
* Analysis depends critically on MET and jets
e High pileup conditions will hurt
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Search for H—bb

* The decay of the SM Higgs boson to bb is of
particular importance as this is one of the few
channels that offers experimentally the possibility of
measuring directly Higgs to quark couplings

*It may also play an important _ -
role for the search in the low 2 © \s=7Tev SM
mass region "

bb is the dominant Higgs_——;
channel at low mass ; _

but the QCD jet background //\\V,
makes this search impossible o eI
in the inclusive channel, while | ZVHH:fE’,\ER\\w | Iqucillscb
it is promising in the production® 200 300 400

in association with W.Z and tt
Michael Duehrssen HCP 2011 15
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Search for H—bb

*Select events with a Z(W) boson in the leptonic final
state

* The leptons are also used to trigger the event

- At least (exactly) two b-tagged jets with p_.>25 GeV

e Backgrounds: W+(b-)jets, Z+(b-)jets, top, QCD jets
e Background systematic uncertainties are crucial

> 45F ATLASPreliminary ' o gaa 4 3 220F ATLASPreliminary ';é@t; I' ;0' =
O] - - 1 B Signalx20 3 & 200F —1.04 b O s Gey)
=t 40F dei 1.04 fb (m9=115 GeVE o 3 JLdt 1.04 fb WH(H—)bb) _( =115 GeV) E
= - H 1 < 180F Total BG -
Z  358ZH(H—bb) —TotalBG 4 I g0k —z E
0 - — 7 - N — -
2 S0F — Top 1 2 140 3
E 25 Diboson = E 120F E
20F 1001 E
- 80F —
15 - 3
S 60F =
St 20F :
0: ‘ s ETE R SR N S R S S v = ——t———— 1 ] R

0 50 100 150 200 250 0 50 100 150 200 250
m, [GeV] m, [GeV]
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Search for H—bb

 Dominant systematic uncertainties
« Jet energy scale/resolution, pileup, b-tagging
« MC: cross sections and shapes
* Analysis is currently limited by the available integrated luminosity
 However, systematics will be critical when approaching the SM
* Analysis depends critically on jets and b-tagging
« High pileup conditions will hurt
* With more luminosity:
Improve sen3|t|V|ty with the boosted H—bb topology

SM

> T T T T
®© 160 ~ —e— Observed (CLs) _
G ATLAS Prellmlnary S120- Exoectod (Lo j Ldt=1.08 " {s=7 TeV
S 140 ~-Data - 6 [ Ml:to
P ww ) £100- [ J %2 VH, H— bb
& 1 tf - = T imi
g + B Wjets ] E - ATLAS Preliminary
100 + - S 8ol
J. Ldt=061fb" ] X
+ ] .
+ ] 60—
: e T o
+ - 20f
50 1 00 1 50 200 B | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | | | 1 | |
110 115 120 125 130
Jet Mass [GeV] Higgs mass [GeV]
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« Data with an integrated luminosity between 1 and 2.1 fb' have
been analyzed by ATLAS in the SM Higgs searches for the WW,
ZZ, yy, Tt and bb final states

* No significant excess seen so far

* See next session for the details of the ATLAS Higgs combination

 LHC 2011 run has ended: ATLAS recorded more than 5 fb" |

« 2012 will be very exciting for SM Higgs searches.

Not much room left!
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ATLAS Preliminary  Howw ' —sivlv
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H—yy background

1;' 200_ I B N R B B B L | T ]
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The ATLAS Detector

In parallel to physics with first data:
Detector commissioning and understanding!

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
Pixel detector \

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor fracker

Michael Duehrssen HCP 2011 22




Inner Detector

N

e 2 Tesla solenoid field

* 3 sub-detectors: (resolution)
 Pixel detector: 10/115 pm
“» Silicon strip detector (SCT): 17/580 um
e Transition radiation tracker (TRT): 130 um

« Coverage up to |n| < 2.5

21m

R =1082 mm \

End-cap semiconductor fracker TRT

TRT

The Inner Detector (ID) gives around

* 3 Pixel

4 SCT pairs =
36 TRT

precision measurements per track
and allows for accurate track and
vertex reconstruction pixe|s{22;§_25'5mr?n"’

R =50.5 mm
R=0mm
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Calorimeter system

* Electromagnetic accordion calorimeter (LAr)
* Precision measurement of photons and electrons
* |In|<3.2
* Intrinsic resolution ~10%/VE
 Hadronic calorimeter
 Scintillator Tile
calorimeter |n|<1.7
* Hadronic endcap (LAr)
1.5<|n|<3.2
* Forward calorimeter (LAr)
e 3 2< n <4.9 LAr electromagnetic

end-cap (EMEC)

Tile barrel Tile extended barrel

e Altogether gives
hermetic coverage up to
In|<4.9

* Essential for the recon- LAY electromagnefic  “SHS
struction of jets, the missing transverse L forwora fea
momentum and for the trigger o

Michael Duehrssen HCP 2011



Muon Spectrometer

e Tracking and trigger
* 4 detector types : e
— Monitored drift tubes .
— Cathode drift chambers l( I\
—Thin-gap chambers

Cathode strip chambers (CSC)

v\\
N
i
&l
1 71

— Resistive plate chambers
* |n| coverage up to 2.7

* Magnetic field produced
by 3x8 large coils +
End-cap toroids

 Up to 4T magnetic field

\g I i

Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift ftubes (MDT)
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