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Introduction

LHC operation

Recorded 4.0 pb™* data in 7TeV
Expected o(100pbt) in 2010
1 fb* by the end of 2011

1 fb ! Sensitivity prospect

Total Integrated Luminosity [pb™|

- [ LHC Delivered
C [_] ATLAS Recorded

—  Total Delivered: 4.26 pb"
Total Recorded: 3.97 pb™

= 4.0 pb

- ATLAS Online Luminosity Vs =7 Tev

Day in 2010

— Evaluated by cross section scaling from 10/14 TeV study
with full simulation. Not optimized to 7 TeV.

* Background study with real data

— Performance of final state particles and data driven
background estimations are performed using current
luminosity of data. Especially for the fake background.
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Standard Model Higgs Boson

gg—>H production dominates for all Higgs masses.
— 10 times larger cross section than Tevatron

— Need clean final state

e. photons/leptons(yy,WW,ZZ,tT)

VBF qg—=>qqH production is promising for the low mass region.

— High pT forward jets can be tagged (yy,tt)
Small WH/ZH cross section against background.
Branching ratio:
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MSSM scenario

e Super symmetric models extend éi:““;;“.:t nl3 70 W__H_
Higgs sector S ]
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— Two parameters at tree level s SSTTD E“’

(tanB,M,) Iy Rl

e Signature at LHC N *
— production: ¢ T ;

e gg>b, bb>bbd dominant
* 10 times larger cross section than SM
(tanB~40)
— Branching ratio :
* 90% bb, 10% Tt -- enhanced
e WW and yy are suppressed

* UM is also promising by clean signature
and good mass resolution

E e Ve
— need clean final state: i.e. tt T A »
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What can we see at a first fb1?
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H>WW=2Iviv

What can we see at a first fb1?

O Dilepton with large MET
QO Main background is SM WW

Estimated number of events at 1fb!

» My (GeV) 160
: [SMWW 350
top Only1,2jet 14.0

LW 4ets 3.6

Total backgroufid 74.8

Signal

39.5

lepton

MET

lepton

\
L One fake lepton background is not negligible
L need data-driven background estimation

Tevatron Run Il Preliminary, L < 6.7 fb™

95% CL Limit/SM
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LHC 1fb-1?

MSSM H=>tt

O Lepton + Tau + MET
U tt—>lepton hadron is most sensitive

Estimated number of events at 1fb1 taulet
10 | Events at 7 TeV1 fb! ta:_:l:;‘: b—Je
4 npE=20
g | CMs%g o200 MET
i} i {
5 5 L I
£ bd—>hbtr
e

1]
100 200 300 400 500
Higgs Mass (GeV)

O With B-tagging analysis: background is tt and Z+HF
O W/o B-tagging : Z+jets and fake(W+jets,QCD)
L need data-driven background estimation

Tevatron Run Il Preliminary, L= 1.8-2.21b™
no mixing, u=+200 GeV

1 gLl " I MAEEFRLEALLL TP AULNLIPRERILY
100 120 140 160 180 200
m, [GeV/c?]
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H->WW-=>lvlv(Simulation)

Tevatron Run Il Preliminary, L < 6.7 b

O Di-lepton final state with large missing energy

§ " LEP Exclusion | Tevatron
[ CMS result E10 Fo s pxcluslon
O using Neural Network for the event selection. S i
O Counting experiment on the high output region 8
O ATLAS result =
O Cut based counting experiment. 100 770 720 130 146 750 760 170 180 790 200
. .. . . m, (GeV/c?)
O estimated limit by 250pb Luminosity steps "
CMS Preliminary: projection for 7 TeV, 1 fb™ Mar 17 2010 S S —
OEO H-WW-I ATLAS Preliminary-
H— Ww — 95% CL exclusion: ~ : , ]
10477 [ee. et I e 3% L exclusion: 68% band o \s=7TeV (Simulation)
95% CL lusion: 95% band = , i i
______ 95% CL giglﬂg;gﬂ: mean ?nno sys) E \ # Consewatlvfosc)y;:??ancs 7]
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o 10 Al —e— 500pb" | E
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Performance Study for H>WW

Performance of W + fake lepton will be estimated by data driven way.
e.g. # of Fake bkg = [W + fake candidate] x [Fake rate]

Fake rate should be calculated “IDed lepton” divided by “fake candidate” by jet data.

Electron Fake rate Muon Fake rate

Fake Rate = Identified electron candidate Fake Rate = Identified muon candidate
Reconstructed electron candidate 07 Non-isolated muon candidate
GJ T | T T T 1T | T T 1T | T T 1T ‘ T T 1 | T T 1T | T :t E - J T TTT | ' TTT | T T TT I T TTT T 17T T TTT I T T TT L
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2 = CiC Supertight MC Fake rate nt & = - : ]
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tanf

J Isolated pairs of (t,,4T,), (ThagTe), (T,Te)
d With MET, 1 tagged bjet, veto extra jets
1 Build tt-mass using collinear approx*
d Dominant background : tt, Z+bb & Z+cc 1

- Excludédhby.LEP
A e e

CMS Preliminary

MSSM A/h/H=2> Tt

Tevatron Run Il Preliminary, L= 1.8-2.21b™
no mixing, u=+200 GeV
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*direction of the t approximated by direction of visible decay product

rojection for 7 TeV, 1 fb Mar 22 2010

fuce 4 gy

, max, n=+200 GeV

bb®, ® > 1t [T,T,29 TeThag TuTel

— 95% CL exclusion: mean
I 95% CL exclusion: 68% band
95% CL exclusion: 95% band

'''''' 5 o discovery
— S ——

100
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Discovery :
We have chance to discover MSSM Higgs,
at the region not excluded by Tevatron!!
Exclude :
Can be excluded
tanpf>18 @ M,=120 GeV
tanpf>40 @ M,=300 GeV

Optimized analysis for 7TeV is on-going
by ATLAS and CMS with real data.
Need to consider fake bkg
by relaxed event selection.
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is estimated by data.
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Other significant contributions
and
combination
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Conservative option:
No reconstructed photon categories
Simple counting events in mass window

I:> Will be improved with photon category
or MVA techniques.

CMS Preliminary: projection for 7 TeV, 1 fb Mar 17 2010
= ]
&
o 147 -1 ;
Hd : 1 fb H— vy [no photon categories]
5 127
o — 95% CL exclusion: mean

" 10 ] [ 95% CL exclusion: 68% band
1 95% CL exclusion: 95% band
------ 95% CL exclusion: mean (no sys)

0 . . : . . - | . . .
100 120 140 160
Higgs mass, m H [GeVic?]

~ vyy and ZZ results from CMS

H 9229"" Signal x-sec:

NNLO

4lepton signature (4e,4,2e2)

H->WW and H=>ZZ searches have similar
sensitivities for mH~200 GeV.

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

HoZZ [de, 4u, 2e2u]

X SM

1fb?

- 95% CLlechuslion: mean (nol sys)

— 95% CL exclusion: mean
[ 95% CL exclusion: 68% band
95% CL exclusion: 95% band

200
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vV and ZZ results from ATLAS

Signal x-sec:
NLO=0.7xNNLO

4lepton signature (4e,4,2e2)

My (GeV)
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[SMZZ — 0.98T]

top & Z+jets
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Total background 0.984
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Combination (yy, WW, ZZ)

Tevatron Run Il Preliminary, L < 6.7 b

H->WW=Ivlv, ZZ->4l, yy channels are combined ; [ =i [y
Expected 95% C.L. exclusion of SM Higgs is: %10 = - =
ATLAS 135-188 GeV @ 1fb! g
CMS  145-190 GeV @ 1fb™ T oL
H->tt and bb help to improve sensitivity in low mass region!! ey e e . e

m,,(GeV/c?)
CMSPrEIiminary projeCtionforTTeV,1fb_1 Mar1?2010 L I A LI LI B IIIIIIIIIIIIII'IIIIIIIIIIIIIII
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Agqgain, all results are scaled from 10/14 TeV study!!
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Conclusion

LHC accumulated 4.0 pb! of data already.

— Certain performance and data driven background
estimation studies are on-going.

Sensitivity expectation scaled from 10/14 TeV
results at 1 fb* was shown by CMS and ATLAS.

7TeV optimized analysis and low mass results
iImprovement are on-going with real data.

First physics impact from LHC Higgs search will be
H>WW and MSSM H—->tt (World best @<1fb1)
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Thank you!
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Sensitivity of HWW=>Iviv

CMS Preliminary Projectionfor  \s=7TeV,L=1fb
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Systematic effect

|||||||||||rr|||||1||||||||rr||r|||||1|

= [ HoWWsI ATLAS Preliminary-
E - \s=7 TeV (Simulation) -
sht -
E 1oL 1fb Conservative systematics |
— - Optimistic systematics .
d Esigma i
0 sigma
Te)
(8]

1 .............

e Loww e o by by by e e by by b

120 130 140 150 160 170 180 190 200

M, [GeV]

Difference between “Conservative” and “Optimistic” systematic uncertainties
comes from background estimation uncertainty.
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