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 V.B.F. or W.B.F. refers to the one of the 4 different production modes of
Higgs boson in LHC

 2nd biggest cross section after g-g fusion

VBF Topology & Characteristics

σvbf
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 General detection characteristics
 2 forward jets (VBF jets) in high |η| values
 Central detector region: low gluon radiation
         activity due to colorless W/Z exchange

 No «central» jets expected : jet veto can
be applied. Special attention to
pile up

VBF Topology & Characteristics

Signature of expected event: VBF H → τ+ τ- → e-   μ+  pT
miss

Higgs products expected
 between VBF jets in η

plot of Δη = Iη(VBFj1) - η(VBFj2)I
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 Background:
         - Z + jets
         - t tbar
         - W + jets



mττ reconstructed

VBF H→τ+ τ-  in ATLAS
                                         ll + Pt

miss     (B.R.≈12%)
H → τ+τ-                       lh + Pt

miss      (B.R. ≈ 46%)
                                         hh + Pt

miss    (B.R. ≈ 42%)

• MC generated events «light» Higgs  mH=(110,140)

• GEANT full simulation of ATLAS

- Constraints in VBF jets
(pT, η, inv. mass)

- jet veto

- Tau decays products, Not back to back,
Missing pT

- Number, pT of leptons/hadronic taus

Cuts DescriptionCuts Description

VBFVBF
jetsjets

topologtopologyy

Collinear Approx.Collinear Approx.

Tau decayTau decay

2008
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Jet Veto Cut

-3,2 3,2

• Example of a signal event without pile up,
rejected due to jet veto cut

• Often, vetoing
jet very close to
VBF Jet due to its
splitting

ΔR between jets and VBF jets

• New Jet Veto : Event rejected if 3rd jet found with pT>20 GeV ,
  ηVBFjet min < ηjet

3rd < ηVBFjet max      &   ΔR(VBFjet,3rdjet)>ΔRcut =1

• Almost 10 % improvement for signal j.v. efficiency cut

• No 3rd jet
between VBF jets

General features for signal

10 GeV

15 GeV

20 GeV

• Jet Veto : Event rejected if 3rd jet, found with pT>20 GeV in |η|<3.2

• Jet cone 0.4 present better analysis performance than jet cone 0.7

VBF Jet
VBF Jet

Jet

e

τ
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Conclusions
 VBF HiggsVBF Higgs topology characteristics with  topology characteristics with 2 forward jets2 forward jets and  and low central jetlow central jet

activityactivity : :
 Background suppressionBackground suppression
 Optimise Optimise signal significancesignal significance

 One of the promising Higgs channels in One of the promising Higgs channels in ATLASATLAS with its decay to with its decay to  ττ+ + ττ--

 Detailed study using a Detailed study using a full simulationfull simulation of the detector has given results of the detector has given results
regarding the regarding the Higgs discoveryHiggs discovery

 Cuts Cuts optimisation is being studiedoptimisation is being studied
 Jet Veto Jet Veto signal signal efficiency cutefficiency cut is improved 10 % is improved 10 %

• Plot based on calculations
  only Leading OrderLeading Order

••  New plot is being prepared by the
group, product of more detailed
analysis (to be published soon)

Hep-ph/0402254v1 Asai et al. (2004)
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Back up Slides
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beam beam
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VBF jet1

VBF jet2

jet i

jet i

Pile-up effect

Higgs Decays Branching Ratios
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Collinear Approximation
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 Collinear Approximation
 xτ = Fraction of momentum transferred to tau visible products

 Assume that tau products are collinear to tau direction
 Acceptable because of big tau boost
 Using                                                                          ,      xτ are extracted
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• The approximation isn’t valid if the tau
products are back-to-back !
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Cuts

0<xh<1
cos(Δφ)>-0.9

MET > 40 GeV

#hadro.tau = 2

----

«tau35i+MET40»
taupT > 35 GeV

hh - case

«e25i»   or   «mu20i»
epT>25GeV        µpT > 20 GeV

Trigger

If 3th jet with pT>20 GeV, in |η|<3.2Central Jet Veto

Mjj > 700 GeVDi-Jet mass

Δηjj>4.4Jet Separation

H decay products lie between
two VBF forward jets in etaCentrality

ηjet1• ηjet2 < 0Forward Jet

0<xl<0.75  ,  0<xh<1
cos(Δφ)>-0.9

0<xl<0.75 ,
cos(Δφ)>-0.9

Collinear
Approximation

MET > 30 GeVMET > 40 GeVMissing pT

#hadro.tau = 1----Tight tau

#jets > 1 (leading jet pT > 40GeV)Tight jet

#e + #µ = 1#e + #µ = 2Dilepton

lh - casell - caseCUTS
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Higgs production mechanisms in pp colliders

W electroweak

W   QCD
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Top diagrams


