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nr .4 Standard-Maodel Higgs Search Status

Tevatron Run II Preliminary, <L>=5.9 fb”
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95% CL limits @ 115 GeV
¢ expected: 1.45 x SM
@ observed: 1.56 x SM
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nr .4 Standard-Maodel Higgs Search Status

Tevatron Run II Preliminary, <L>=5.9 fb”
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¢ expected: 1.45 x SM ¢ expected: 156 - 173 GeV
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nrltatbonn LHc Status 8 pla"s

¢ =20 pb! per experiment to date

¢ expect O(50pb-1) by the end of this year

¢ early physics program well underway

= LA L L L I LN I

& ,, ATLAS Online Luminosity \s=7Tev

2 - [[] LHC Delivered

8 25:_ I:IATLAS Recorded

£ E

= C

é 201—| Total Delivered: 23.46 pb‘1 Following the technical discussions in Chamonix

% E Total Recorded: 21.37 pb"‘ E (Jan 2_010) the C.ERN management and the LHC

5 15— = experiments decided

g - - Run at 3.5 TeV/beam up to a integrated

5 10— - luminosity of around 1fb".

|§ - . Then consolidate the whole machine for
S = 7TeV/beam (during a shutdown in 2012)
OE | 1 1 T 5 From 2013 onwards LHC will be capable

29/03 27/04 26/05 24/06 23/07 21/08 19/09 18/1 of maximum energies and luminosities

Day in 2010
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nverltatbonn HIQQS Decay MOdes
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itétb'om‘ Higgs Decay Modes
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i I "‘ LHC Potential?
universitatbonn

/Previous Studies )

¢ assuming large data samples
@14 TeV (or 10 TeV)

¢ purely based on simulated
samples

¢ potentially important aspects
neglected, e.g. pile-up events

¢ wused LO cross sections

-
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e "‘ LHC Potential?
niversitatbonn

4 . . N/ )

Previous Studies Now

¢ assuming large data samples ¢ expect 1 fb-1per experiment
@14 TeV (or 10 TeV) @ 7 TeV by end of 2011

¢ purely based on simulated ¢ actual collision data!
samples ¢ study running conditions and

¢ potentially important aspects background processes with data
neglected, e.g. pile-up events ¢ improved simulation

¢ used LO cross sections ¢ beyond LO cross sections

M —— D—
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i I "‘ LHC Potential?
niversitatbonn

N/

4 . .
Previous Studies Now
¢ assuming large data samples ¢ expect 1 fb-1 per experiment
@14 TeV (or 10 TeV) @ 7 TeV by end of 2011
¢ purely based on simulated ¢ actual collision data!
samples ¢ study running conditions and
¢ potentially important aspects background processes with data
neglected, e.g. pile-up events ¢ improved simulation
¢ used LO cross sections ¢ beyond LO cross sections
S EE——————————

4 )

= Need to revisit LHC Higgs Sensitivity

¢ not a small program; first steps have been taken for selected channels

¢ scale previous results according to 14(10)/7 TeV cross section ratios;
PDF reweighting for ATLAS WW and full 7 TeV simulation for ATLAS ZZ

¢ estimate effect on selected systematic uncertainties
¢ use NLO production cross sections; CMS uses NNLO for gg—H

L ————_—_————————————
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nerltatbom Acceptance at Different CM energies

e.g.: 130 GeV SM H =»ZZ(*)~4l

< e = 0.035 )
Q) '; '-: (*) __ Q - T -1
o 0.07¢ HoZZ'->4 - > - }
U M=130 GeV | F0-030} .
3.0.06 = : i .
= - 4 O 5 " ]
- 1 20.0251 ]
S0.05" —\s=10TeV | & | . 1 :
O - \s=7 TeV ’ ‘ | .
T o4t | full simulation \ ? Ho 2205 4l .
: . . ' M=130 GeV :

0.03- ATLAS Preliminary-  9-019F E

- (Simulation) . N ' —\s=10 TeV ]

0.021- 4 0.010¢ ~\s=7 TeV -

. . - ATLAS Preliminary T

0.01- E 0.005( (Simulation) -

_1 11 1 l 1 l 1 1 1 l l-l-‘-;.l 1 1-.1 . - 11 1 | l 11 1 1 l 11 1 | l 11 1 1 I 1 1 1 1 l ) I | :

0.007 5020 60 80 100 120 140 00003 oo 3
Leading Lepton P (GeV) Leading Leptonn

BE wic00 LG Higes Prospests Ui Kroseberg I N



HiE

"1 Effect of Pile-Up Events

versititbonn
Scenario Luminosity (cm ?s~!) Bunch Crossing Time (ns) Events/Bunch Crossing
A 1-10% 75 6.9
B 2. 10% 25 4.6
C 1-10% 450 4.1
50.70— —]
c - -
Q - . =
20.65¢ Ho 22— 4y -
w 0 60:— mp=130 GeV - 4| Relative Luminosity Scenario
= V.00¢ ATLAS Preliminary 1 Bffic; A B C
S “ (Simulation) . clency
#0551 = H—4u -52% -6.0% -3.0%
0.50— —
- - .
0.451— =F . )
= . . 1 | ¢ significant effect on signal
0.40F- . - — | selection efficiency
0.35/- ©° NoPie-Up . . o < 1 e can be largely recovered
-~ e Pile-Up/SiHits + P >1 GeV ] e
0.30E Pilo-Un / Si Hi T 0 . - (here: tighter lepton track
: 1 e pl | 'Sl+zo< lmm 1 1 - selection; PV constraint)
' Prese’ecr/b,,% * "rack Iso) Ca0 1, Psgy

%@ IWLC 2010
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Standard Model

¢ H-—->WW — 2|12v
@H—»YY
e H - ZZ() > 4]
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mém ‘ — —> @f
itétbonn H ww ZIZV s

¢ two isolated leptons (ee, UM, en) h
¢ missing transverse energy (MET)

+ 0,1,2 jets

¢ 2 Vv = no mass peak reconstructed

can exploit spin correlations:

o< 50

€6 -> Spin0 €H-->

M, =\(E}+ EP®) —(P} +ET™) < M,

H— WW — 2u2v (simulation)

%@ IWLC 2010
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mm WY H— WW — 212v : Exclusion
universitatbonn

nepr-p

CMS Preliminary: projection for 7 TeV, 1 fb™ Mar 17 2010
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nepr-p

ersitatbonn

‘
T q Y 9
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@ search for narrow di-photon resonance

¢ quality and control of photon ID and
energy resolution crucial

¢ background estimated from control regions ‘
(mass sidebands and or shower shape)

> 2 ]
[ H—yy (m, =120 GeV) .
&D? 1.8 \s7 TeVH 1 =1 converted y (truth)
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> ’ .
Y42 E

1 —

Yy conversions

110 115 120 125 1 0

My (GeV]

Sou5 WLC2010  LHC Higgs Prospects Ui Kroseberg N



u n |ver5|tatbonn
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M "‘ H-— 3y : Eercted Signal / Exclusion
universitatbonn
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unlver5|tat

Resolution (GeV)

o I-l — ZZ — 4l

¢ four isolated leptons
¢ lepton efficiency crucial

¢ improve mass resolution by Z
mass constraint

¢ search by, e.g., counting events
in sliding mass window

12 T | T T T
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Events counted in mass
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Number of Events
N
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i "‘ H—2ZZ — 4l
universitatbonn

CMS Preliminary: projection for 7 TeV, 1 fb™ Mar 17 2010

nepr-p
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'1 Combination (WW, ¥¥. ZZ only!) !
unlver5|tatbonn s

CMS Preliminary: projection for 7 TeV, 1 fb Mar 17 2010
5
L
g 109 Hyy + HWW + HZZ
08 — 95% CL exclusion: mean
" I 95% CL exclusion: 68% band
o 95% CL exclusion: 95% band
------ 95% CL exclusion: mean (no sys)
14
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M33SM

¢ pp — bbd — bbtTt
¢ H+ = cs, TV @
¢ [+ uu analysis ; not covered in this talk]

nepr-»
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" pp bb®: ® — ¢
unlver5|tatbonn

¢ select events with MET, b-jet , and T pair (had-e, had-p, ep)

¢ reconstruct 1T invariant mass (collinear approximation, i.e.
assume v Il T) and count events in sliding mass window

¢ backgrounds (top pairs, Z + heavy quark pairs) to be
determined from data

«sss.. discovery

exclusion
Reconstructed Higgs boson mass.
CMS Preliminary: projection for 7 TeV, 1 fb™' Mar 22 2010
N - - 80
S 70— [ Background parametrisation
8 [ Signal+Bkg. for tan(B)=20, 70
g 60 m, =200 GeV/c?
B F [ sSignal+Bkg. for tan(p)=30, 60
s b m, =500 GeV/c? 50
S aof
£ ' 14 TeV | 40
a 0 30 , max, u=+200 GeV
20 20 bb®, ® - 1T [T, TeThag TuTel
- y — 95% CL exclusion: mean
10 10- I 95% CL exclusion: 68% band
- . 95% CL exclusion: 95% band
= ExeludodbyLEP — '-""-‘?o'dlsgovgry' —
0 800 1000 409 200 300 400 500

m_. [GeV/c?]
m, [GeV/c?]
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unlver5|tatbonn s
4 . ) g' 1600 - ATLAS Prellmlnary_
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(a] E e L 1
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- "1 H* — ¢S
universitatbonn
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¢ reconstruct H+—jet jet di-jet mass ; 01E E

. . : T )

¢ mpu resolution improved with T -

- =0.05 =
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universitatbonn

Higgs Backgrounds
from early 7 TeV Data

¢ select 1 “good” + 1 “fake” lepton + MET (27 nb-1) %
= W + jets background to SM H -WW search )

¢ select hadronically decaying T + e or 4 + MET (310 nb-ﬂ%i
= backgrounds to (MS)SM H — 1T searches )

A5 wic2010 LHC Higgs Prospects Ui Kroseberg I



itétb'on'n‘ H—WW: Legton Fake Rates
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5 10%E ) . : c0.121 E
o of ——— Dijet MC (tight) E L | —4— Data2010(\s=7TeV) ]
é 107 —4— Data2010\s=7TeV (tight) I & 0.1F .
2 = “ i
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ok [L-zz2m] .08 _
e 3 0.06]- -
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107 0.04/=1 E
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~
¢ measure fraction of jets faking leptons (needed for W+jets background estimate)
¢ use dijet sample (after W/Z veto); two different lepton selections (“loose”,“tight”)

¢ will replace simulation-based modelling in future analysis

[ —
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itétb'on'n‘ H — WW : Jet Veto and Pileup

~

¢ select dijet events

@ CheCk for presence Of third jet e _I LI l LU I L I L l L I L l L
c L |
¢ compare pile-up with no o) 1 Tt e o . o
pile-up case (using number of = i S Y | :
reconstructed vertices) = 0.995F S —— —
¢ can largely compensate using g‘ - o —e—
track information o 0.99- -
(“jet vertex fraction” JVF) o ] -
& 0.985[- —4— .
Tg i i
JVF[jet2, PV1]= 0 ‘S 0.98 + no cut on JVF -
JVF[[:;!eTZ,PVZ]zl < 0.98 ]
= i i
y ©0.975F + after cut JVF>0.7 T
) B i
IVF[jett, PVI]=1-f|| = - o -
JVF[jet1, PV2] = f kS 0.97_74TL,I¢\S Prlehmlr}ary | | 1 -
Z 0 1 2 3 4 S} 6 7
Number of reconstructed vertices

BE wic00  LHC Higgs Prospests Ui Kroseberg I N



Entries / 20GeV
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4
2

in 310 nb-1 of data

BG estimate from data
lt, + jets all s ,

% “20 40 60 80100120140160180200

%@ IWLC 2010
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¢ CMS and ATLAS will competitively enter the SM
and BSM Higgs searches in 2011

¢ Estimated SM Higgs mass exclusion with 1 fb-!
using H > WW — 2|12v, H =+ZZ —4l,and H — vy :

¢ CMS : [145,190] GeV
¢ ATLAS : [135,188] GeV

¢ Expected to improve
(add channels, combine ATLAS&CMS)

¢ First successful steps in validating data-driven
background estimation with 7 TeV collision data
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