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1. Introduction

The channel HHWW* —2I2v is one of the most promising channels for the SM Higgs dis-
covery, as it has the highest branching ratio (near to 1) in the mass megign2my. The Higgs
production at LHC is dominated by gluon fusion in p-p collisions at a centes reasrgy of 14
TeV.

2. Signal and Backgrounds

The process HWW* —|vl'v’ (I or I' = e or p) is studied for a mass rangey € [120 200
GeV [2]. The signature is characterized by two isolated high transverggenmtam leptons with
opposite charges, large missing transverse energy due to the undeteatedos, no hard jet
activity and small separation angle between the two leptons due to spin torreléh the Higgs
(a spin 0 particle). The analysis is performed using Monte Carlo genesatedle processed by
the CMS full simulation.

The main sources of background are the proce$S88V,WZ,ZZ tW,W/Z+jets and W with
higher cross sections. WW is an irreducible physics background wittilgxhe same final state; a
handle for this background is the angular separation between the lepabterttis to be large. The
other main backgrounds, Z+jets attcire instrumental where either the missing transverse energy
or the jets have been mismeasured.

3. Analysis

An event preselection is done to enhanced the Higgs signature. Everttiggered by the
single lepton High Level Triggers, and required offline to have two oppasarges isolated lep-
tons withpy > 10,20 GeV within the acceptance of CMS. Two different analysis technigaes h
been used: a traditional cut based analysis and a more sophisticated matditechnique based
on neural network (NN) or boosted decision trees (BDT).

The cut based analysis rejects events further by applying a jet vetoiringgno hard jet
activity in the events; upper and lower limits on the missing transverse enedjtha transverse
momenta of the harder and softer lepton; low cut on the separation angledretie two leptons
and upper cut on the invariant mass of the two leptons. The final evietise is optimized for
each Higgs mass.

The multivariate analysis make use of the kinematic and topology of the eveistitmydish
between signal and background after vetoing the jets in the event. On thp wériable already
studied for the cut based analysis, new variables are added. Usird aighbackground samples,
NM and BDT are trained to give a discriminator distribution which is used in tla évent selec-
tion. The trainings have been optimized for each Higgs mass to get the fublrpdthese type of
analyses.

Different sources of systematic uncertainties have been considerbdtfotechniques. The
overall relative error depends on the final state and on the Higgs m&sabbut 11% for the signal
and 21% for the background.
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4. Results

With the analysis done, the statistical significance of a possible signal inekemre of back-
ground has been evaluated using the estimator 2InQ £2ls{Ly), whereLs,, is the likelihood
for the signal-plus-background hypothesis &gds the one for the background-only hypothesis. In
the Figure 1 the expected significances from both analysis are showRjgure 2 shows the 95%
confidence level upper limits for each of the Higgs mass consideredewbesignal is assumed to
be present. Systematic uncertainties have been considered in the results.

CMS Preliminary CMS Preliminary

I Multivariate Anal E
7 [ " uliivanate Analysis C [] Cut Based Analysis

of ’.’,, \'.‘

Significance with 1fb™"
a-
T
Significance with 1fb™"
N
T

o2k ) " A= J
= o /
1 e E i
= 1 o
P = E o=
b e e e ato A
120 140 160 180 200

% 2
Higgs mass, GeV/c Higgs mass, GeV/c?

Figure 1. The expected significance of an event excess in assumptiarHiggs boson presence, for the
multivariate (left) and for the cut based (right) analysisdn integrated luminosity of 1 fid
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Figure 2: The 95% confidence level upper limits obtained for each oftiggis mass considered. No signal
is assumed to be present

5. Conclusions

Two analysis strategies for the search of SM-like Higgs boson decayimgidv* pairs in the
rangemy € [120,200 GeV have been presented for the CMS experiment at the LHC accelerator
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with a center mass energy of 14 TeV. One is a traditional cut based areatygkibe other is a more
sophisticated multivariate analysis.

The cut based analysis shows less sensitivity than the multivariate (N&Figere 1). Using
such a technique, a SM Higgs could be found at&oundmy = 160 GeV, for an integrated
luminosity of 1 fo~!. Systematics uncertainties are taken into account in this resuilt.
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