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Overview

� Introduction

� The review of analysis results

� The comparison of the signal samples

� Summary
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� Summary
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� Analyzed HZ fully hadronic decay:  Z→qq , H→WW*→qqqq

� BFH→WW~21.5% , BFWW→qqqq~45.4% ⇒ ~ 10 % of Higgs decays

� HZ @500GeV  σ(e+e- → HZ)~114 fb including LR polarization 

� σ(e+e- →HZ, Z→qq , H→WW*→qqqq )~11.33fb

Introduction
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� Signal signature:

6 central jets in the final state
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Analysis strategy

� Analysis proceeds in several steps:

Fast Jet                  

Lcfi Vertexing

⇒⇒ ⇒⇒
⇒⇒ ⇒⇒

⇒

6 jet hypothesis to apply btagging 

⇒

kT exclusive, PandoraPFO’s

Force events into 6 jets , R=1.5
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Preselection

MV selection      

⇒⇒ ⇒⇒

Reduction of large cross-section background

BDT

⇒

⇒

S
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=
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σ∆

⇒⇒ ⇒⇒

Relative statistical precision  



Higgs, Z, W boson reconstruction

� The event is forced into 6 jets

� Obtained jets are grouped into pairs to form the Higgs, W, W* and Z 

bosons

� The combination which minimizes the χ2 is chosen :
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� For the σ2
H,W,Z - WA width
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R parameter for jets

� Force event into 6 jets.  R=0.6, 0.8, 1.0,1.1,1.2,1.3,1.4,1.5

� Jet Pairing to form Higgs, Z, W

� Fit of the invariant mass of the Z and Higgs boson in an interval s 

around the peak

85 <mz<95      120 <mHiggs<130

� The best fit results are obtained for the R=1.5 which is further used in 
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� The best fit results are obtained for the R=1.5 which is further used in 

the analysis
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Reconstructed boson masses

� The obtained invariant mass of

the Z, Higgs, W real boson

obtaided by the jet pairing
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Signal reconstruction

� Higgs and Z boson invariant mass and angles between jets
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� Localised masses mz vs mH

� θHiggsJets vs θZ jets angles between jets that are used to form Z and Higgs 
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Signal and background samples
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Invariant masses mz mH
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Input variables
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� Number of particle flow 

objects NPFO

� Event shape variable:thrust



Input variables
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� Jet transition probabilities 

a kt value at which number of 

jets transits from i number of 

jets to j, yij



Preselection

• ε signal>99%:   NPFO>40      thrust<0.95  y45<4.4        y56<4.8

• Additional cut – 70< mz <110 ⇒ εsignal= 80.41%
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TMVA 

Input variables

� Invariant masses: mZ mHiggs mW mw*

� NPFO  Evis jetPt

� Event shape variables: thrust, aplanarity, sphericity, oblateness

� Jet transitions: y12 y23 y34 y45 y56 y67

� btag applied to all six jets, used the four highest btag values:
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� btag applied to all six jets, used the four highest btag values:

btag1, btag2, btag3, btag4

� Angle between jets that comprise Z: ThetaPartZ

� Angle between jets that comprise W: ThetaPartW

Training was done on all backgrounds, 
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Reduction after tmva
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� Dominant background: other Higgs decays, qqqq, qq



Reduction after tmva

After preselection After TMVA
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� The dominant background after mva is  qqqq
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Comparison of H→WW→qqqq samples

� HZ inclusive, 

extracting:H→WW* →4q

(106525)

� Exclusive production of 

H→WW* →4q specific 

channel (106730)
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� Higer number of particle flow 

objects NPFO’s 

� Slighlty different event 

topology
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Signal samples

� HZ inclusive, extracting: H→WW* →4q

� Exclusive production of H→WW* →4q 

specific channel

� Higher NPFO’s is resulting in slight 

discrepancy between Higgs and Z 
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discrepancy between Higgs and Z 

boson reconstructed invariant masses

� All other distributions show no 

noticeable difference 
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MonteCarlo

� The same difference is observed in Monte Carlo 

� Used  stable particles: Generator status==1

� When used getSimulatorStatus it has been found that the difference was in 
the overlaid particles , status=“o” , showing in exclusive 106730 , not present 
in inclusive sample 106525
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Full detector acceptance

MCreconstructed



Monte Carlo

� The distribution of stable particles (generator status=1)

� After removing the overlaid particles from 106730 we observe 

matching of that the number of final state particles with 

the106525 file
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Summary

� High cross-section backgrounds are included, plans include 6f final
states

� The preliminary relative statistical uncertainty 6.0%

� Uncertainty of the measurement is dominated by qqqq, qq and
other Higgs decays

� Difference between two signal sample is observed both in
reconstructed and MC samples
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reconstructed and MC samples

� The main difference are overlaid particles, after removal of the
overlaid particles the MC distributions of the stable particles are the
same

� In the analysis for the obtained result the exclusive (106730) sample
is used for signal and for other Higgs decays inclusive sample
(106525): not consistent

� For consistency use HZ sample: only 104 events available
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BACKUP
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Backgrounds
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