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Physics of shower simulation at LHC, 
at the example of GEANT4.
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The Monte Carlo Roadmap
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The cases considered for LHC (LCG)
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The use-cases

n 2 ������
	�� ����� � �

n ' � �� � ��
� �� �� ���
	�

n 1 � ���
	�" � �� 	� �

n / � � � �� � 	� �����
	

n ! �& � � � � �� �

n 2 ������
	��� �� �

n - �� �



J.P. Wellisch, 
CERN/PH

The basic question: 
How to simulate a Calorimeter ?
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Analyzing showers
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20 GeV gammas in copper (right, charged 
particles only, left complete)
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Modeling electromagnetic showers
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A bracket on electromagnetic shower 
physics in geant4
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It also contains
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Assumptions:
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2 TeV pi- in copper
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5 GeV pi- in copper
Pi-+Pà pi0+n

Pi-+Pà pi0+n

Pi-à absorption

Pi-+nà ∆� 5 �> ? @ 6 à pi-+n

Pi-+pà ∆? 5 $ $ ? ? 6 à pi-+p
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5 GeV pi- in copper (only charged hadrons shown)
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5 GeV pi- in copper (all charged particles)



J.P. Wellisch, 
CERN/PH

20 GeV pi- in copper
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20 GeV pi- in copper (only charged hadrons shown)
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20 GeV pi- in copper
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20 GeV pi- in Copper
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20 GeV pi- in Copper
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200 GeV pi- in copper
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200 GeV pi- in copper
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200 GeV pi- in copper
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150 GeV pi- in Copper
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150 GeV pi- in Copper
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Conclusions:
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Conclusions continued
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Conclusions continued
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Conclusions continued
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On hadronic shower physics
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Three categories of modeling 
approaches are realized in geant4
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Examples of data driven modeling in 
geant4: 
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Parameterization driven models in 
geant4
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Theory driven models in geant4
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