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Smearing ~ quick sim.

• smear physical values by gaussian dist.          
(easy and rapid => early stage of exp. guess) 

• tracker

• pT

• angles

• calorimeter 

• cluster position

• cluster energy 

A

A = A0 (1 + NGauss (0,v))



Early results by Y.Fujii
JLC-I report

e + e-" ZH " oobb " 2jets

momentum resol. ~0.6GeV
cal. energy resol. ~ 1.0GeV

Track-Cluster matching ~ 0.6GeV
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1.Overview of the Calorimeter R&D - 3

Reconstructed W-mass for e+e- -> WW at 400GeV with quick simulation,

assuming above energy resolution but 10cm EM cell size, 

gives 2-jet mass resolution of 2.9 GeV; acceptabe.

Decomposed sources of W-width

Natural width of W ~ 1.6 GeV (in terms of !)

Neutrino escape ~ 0.8 GeV

CDC mom. resolution ~ 1.3 GeV

CAL energy resolution ~ 1.2 GeV

Track-cluster association ~ 1.9 GeV

Jet Clustering ~ 1.1 GeV

Since T-C association was the biggest factor, transverse cell size wass made smaller.
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v mW . 2.9GeV

e + e-" WW " ,oqq' " ,o2jets



Recent impact by J-C Brient
e + e-" ooWW/ooZZ " qq'qq' " 4jets
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2. The particle flow paradigm 
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Pythia : an event generator
e + e-" WW

ECM = 250GeV

charged energy

 neutral hadron energy

photon energy

energy distrubution : one entry for each energy per event

Energy (GeV)
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Higgs results
PYTHIA e+e-  >  ZH @ 250GeV result

with mH=120 GeV

particle energy (GeV)

charged energy

photon energy

 neutral hadron energy

PYTHIA e+e-  >  ZH (Z>νν )

      @ 250GeV result

charged energy

photon energy

 neutral hadron energy

energy/event (GeV)



Higgs results cont.d

Montecarlo TRUE distribution

PYTHIA 6.2  ECM=250GeV  mH=120GeV

e+e- --> ZH --> νν + bb --> νν + 2jets 

rc=0.0001,rt=rf=0.07 (4deg) : σmH=1.88GeV

smear tracking: 

rc=0.0001,rt=rf=0.07 (4deg),rp=0.15,rn=0.5 : σmH=3.07GeV

1.9GeV 3.1GeV

bb-mass (GeV)



Higgs results cont.d
PYTHIA 6.2  ECM=250GeV  mH=120GeV

e+e- --> ZH --> µµ + X --> µµ + X 

no smearing at all : 

rc=0.00005,rt=rf=0.035 (2deg) : σmH=1.88GeV

Invariant Mass (GeV)mu-mu
rc=0.0001,rt=rf=0.07 (4deg) : σmH=3.28GeV

1.9GeV 3.3GeV



MW=80.34 GeV

sig(MW)=1.50 GeV

IDEAL det. (no smearing)

WW results
PYTHIA e+e-  > WW @180GeV result

5x10^-5=dpT/pT/pT

0.05rad=dtheta/theta^phi

 in both track and cluster

MW=80.4 GeV

sig(MW)=1.64 GeV

5x10^-5=dpT/pT/pT

0.05rad=dtheta/theta^phi

 in both track and cluster

0.5/sqrt(E)=dE/E : nHad

0.15/sqrt(E)=dE/E : γ

MW=80.33 GeV

sig(MW)=2.97 GeV

1.6GeV 3.0GeV

1.5GeV



e + e-" ooWW results

5x10^-5=dpT/pT/pT

0.05rad=dtheta/theta^phi

 in both track and cluster

0.5/sqrt(E)=dE/E : nHad

0.15/sqrt(E)=dE/E : γ

MW=80.30 GeV

sig(MW)=3.37GeV

W --> lnu included W --> lnu excluded

5x10^-5=dpT/pT/pT

0.05rad=dtheta/theta^phi

 in both track and cluster

0.5/sqrt(E)=dE/E : nHad

0.15/sqrt(E)=dE/E : γ

MW=80.49 GeV

sig(MW)=2.77GeV

W->ln :included W->ln :excluded

EW distributionn
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tentative conclusion

e + e-" ooWW
smearing  is not sufficient enough
cluster overlap plays an  important role
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ECAL

smearing vs PFA
beam cluster overlap

E jet= pi
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photon
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