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Partl Motivation
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« HCAL in CEPC: Sample Calorimeter
 Structure: Thickness , Layers , Cell Size

* Change these parameter , compare the
performance of HCAL

* Only HCAL Model by Mokka



Part2 Hit Level

 Single Particle: Pion

« Scan: Layers, Cell Size, ...
 Compare: the Linarity & Resolution
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Energy Estimate
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Energy Estimate(Physics List)

pi+ Linarity(E/E__paricle)
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Iron:
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Digital Readout
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pi+ 30GeV pi+ 30GeV

sigma = 4.42

22INdf = 25.02/27




Thickness of Absorber

Cell: 1cmXlcm
oty

l Pion (17150GeV)

lron:

l 20, 25, ..., 45, 50mm

Ar:iC,H,,=97:3 4mm

* Sensitive Region: Ar

» Keep the total thickness absorber :5000mm(30 A,
Fe: A= 167.6mm)

 Thick enough to elimiate the effect of energy
» Change the thickness of iron(from 20 to 50mm)




Thickness Result
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* Improve the energy estimator
* @cluster level || @digitization ---> 7?



Part2. Cluster Level

» Check the efficiency of PFA



Benchmark of Cluster Level

Hit Level
Cluster Level

Leading Cluster

For single particle:

« Hit Level - Total Hit Energy > THEN

Cluster Level - Total Cluster Energy > TCEnN
Leading Cluster - Leading Cluster 2 LCEn

TCENn/THEN: PFA1R 3l 3% &
LCENn/TCEN , NClu
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e+ LCEnTCEnN e+ TCEnTHER

R AL

LCEn: Leading Cluster ] 55 i i &
TCEn: Clusterff] & fE &
THEN: Hit Level (Y S fE B




pi+ LCEnTCEn

TP T o T T [ T i T g T I T T T T [ TFTT

an 100 120 140 160
Enargy

i+ NCIu

s

R ALY

LCEn: Leading Cluster ) 55 i fE &
TCEn: Cluster & E &

THEN: Hit Level {5 fE &




neutron LCEN/TCEN

neutron TCEnMHEN
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pi+ Resolution before/after cluster

kaonOL Resolution before/after cluster




Part3.Digitizer
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Principle of Gaseous Detector

1. Principle = Spatial Distribution
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Distribution of charge

The Q spectrum of one MIP of induction can be estimated
from the Polya PDF defined by:

P(andl a) b; C) — Qindae_bQind -|— C

PDF of MIP(MPGD)

| |
250 300
Qind(fC)



Distribution of charge

The efficiency as the function of threshold Qthr can be
expressed by:

chr
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PDF of MIP(MPGD) Efficiency vs threshold(MPGD)




Charge of MPGD

Data from C. A. et al., JINST P11023,2009

Efficiency vs threshold(MPGD)
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Spitial Distribution

CEANTY hit { 1 mm cells ) distribute a charge in area of N = N mm?® Get s dimtized Pads
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Spitial Distribution
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Compare R(THGEM) Compare R(GRPC)
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Particle Energy
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Neibohor
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