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Particle Flow Algorithm

o« PFA requires 3D calorimeter
_ _ ee>/ZH>p3+1bjb
o with fine segmented cells— =

o tOo separate each particles

. JetER is dominated by HCAL X 7\
R at lower energies AN

o INtrinsic resolution of H

best case

e hoping fine segmentation LD at 250GeV
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total measurements

time cut <100ns

« GEANT4 simulation 2mx2mx2m

on model = FTFP-BERT

« homogeneous CAL. for exam. absorber:PoWwo4

o tTWO measures from the calorimeter

. TL : Track length « Cherenkoy  PbWO4

e ED : dEdx « scintillation

3G -
o how much ER at beste. b.

green lines

are neutrons
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energy sum Cherenkov sum
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EDvs IL

e Strong correlation between ED vs TL
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EDvs IL
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Eabs:Labs
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slop of ED and TL

Eabs:Labs

- when fitted with linear (W V) e
ED=A(E)+B*TL I

- slope=B is constant for aHA*(E»

energies p.1GeV " p1+10GeV

‘! ® B (MeV/mm)
. no difference with7t- and m + TL(mm)
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Intercept of fitted line

. linear with injected energies®

- same to - and m +

—— A(MeV)

- good Ilnearlty

+pionhomocalEabsvsLabs-tcut g-l: +

.753 + 0.46088x R=0.

99996

1%

110* _
8000
A:ntercept
f’>‘“~ 6000
b
=
< 4000
2000 //

0
0

T.Takeshita : CHEF20]19@Fukuoka

ED=A(E)+B*TL ED
- Intercept (cut) A(E)|s
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Resolution

e B is iIndependent on E

ED=A(E)+B"TL
« B=(ED-A(E))/TL

e resolution of the
calorimeter ~og/B
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Energy resolution

Eabs=A(E)+B*Labs oB/B~25%/sqrt(E)

- OB/ AHC
e €nergy resolution= spionhomocalEabsvstab 't or

0.3
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EM res

— E } 10200 «dl hq

e Eabs vs Labs:

o« A(E) shows good linear
e B IS const. at es100Mev
e BIs same as ~ mT+-

B electron+homocal-EabsvsLabs
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how to measure

o ENEIrgy
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summary and outlook

e homogeneous calorimeter Is simulated

o Tound a linear relation between ED and
TL . abs:Labs

e SUpPEr energy resolutio

. ED ~ scintillation light -

pi+10GeV
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e test calorimeter with PobwW0O4
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discussion

o electron cases o M
are tested 1

electron+homocal-EabsvslLabs

e A/Ee ~ const. at
Ee>100MeV
where EM shower
dominates

0.1 b ............................................ ......................................... -

A/Ee

001 H— —

« at lower Ee, close oo o0
'l'.O Zero Ee(MeV)
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discussion

. reason of intercept - T ED(MeV)
« muon+ : <200MeV E |
uniform injection e |
74 TL(mm)

e NON-linear
response close to d/laver 4
O=ED 2;_ .; .

o due to Bragg curve :
100MeV mu+ m)eco;t - 133807 er #
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lmmPb/layer de th
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PFA performance

o PFA utilises

e tracker for charged

« ECAL for photons

e HCAL for KoL
e can Sé&parate W and Z
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LAbs(m)

track
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track length vs

for electrons

Ncherenkov light

nice correlation : we can use track length instead of number
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particle energy in jet

_ fiphoton e
o particle energy "|; o
distribution o+eZH 250GeV
e E<10 GeV o Il|
dominating I charged
neutral
h
Jhadron |[UTRIY ] fony

partlcle energy (GeV)
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PbWO4

Scintillation properties of lead tungstate (PbWO4) crystals:

Density (g.cm’3} 8.28
Radiation length (cm) 0.92
Decay constant (ns) 6/30
Emission peak (nm) 440/530
Light yvield (% that of Nal:Tl) 0.5
Melting point ("C) 1123
Hardness (Mho)
refractive Index 2.16
Hygroscopicity none

Cleavage 101

yay4




