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Calo-so/ware	updates	

•  Geometry:	effect	of	the	choice	of	calorimeter	
mechanical	material		

	
•  Calorimeter	7ming	simula7on	

	

•  Calorimeter	trigger	
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Support	material	study	
•  Study	of	the	effect	of	the	choice	of	material	for	the	inner	support	rings	and	the	

thickness	of	the	CF	skin	of	the	front	plate.	The	material	of	the	inner	ring	
inves7gated	for	completeness.		

•  Simulate	50K	Ces	with	the	latest	calorimeter	geometry	for	several	configura7ons:		
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GEANT4	geometry	
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Support	ring	result	
•  Cluster	energy	spectrum	for	different	support	ring	material,	

default	inner	ring	/	front	plate.		
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Support	ring	result	(2)	
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Support	ring	result	(3)	
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Inner	ring	result	
•  Cluster	energy	spectrum	for	different	inner	ring	material,	

default	support	ring	/	front	plate.		

08/03/19	 MUSE	SBMee7ng	|	R.Donghia	 8	
Mean	energy	loss	differs	by	0.1MeV	between	empty	and	Al.	Resolu7on	similar	within	uncertainty.		
	



Inner	ring	result	(2)	
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Front	plate	result	
•  Cluster	energy	spectrum	for	different	CF	

front	plate	thickness,	default	inner	
ring	/	support	ring	

	
•  The	energy	loss	is	0.4	MeV	small	for	

1mm	CF	front	plate	than	1.5	mm.	The	
energy	resolu7on	is	sensibly	similar.		
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Timing	simula7on	
Logic	scheme	
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Crystal	7me	simula7on	
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Readout	signal	
•  Create	signal	in	each	crystal	readoutà3	steps:		
1)		Transform	each	CaloShowerSteps	(compressed	StepPointMC	in	a	slice	of	a	crystal	
associated	to	an	incoming	par7cle	at	a	given	7me)	into	an	amount	of	scin7lla7on	light,	
applying	correc7ons	on:		
•  -	LRU		
•  Addi7onal	correc7ons	can	be	implemented	at	this	stage		

(e.g.	non-lineari7es	in	energy	deposi7on)	
	
2)	Propagate	the	scinGllaGon	light	to	the	readout	and	account	for	propaga7on	7me.	We	
assume	the	light	propagates	in	straight	line	from	the	slice	to	the	readout	and	model	the	
delay	as	a	single	number.	We	can	introduce	an	addi7onal	smearing	at	this	stage	if	needed	
	
3)	Simulate	the	readout	response		
•  Generate	the	signal	amplitude	produced	by	the	scin7lla7on	light,	including	sta7s7cal		
•  fluctua7ons	from	the	number	of	p.e./MeV	(Poisson	distribu7on)		
•  Calculate	the	waveform	ADC	values	from	a	waveform	template	(see	below)		
•  Add	noise	in	each	readout		
•  Produce	the	digi7zed	output	-	similar	to	real	data.		
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Readout	signal	
1)	peak	finding,	scan	waveform	for	local	maxima	(include	scan	of	residuals).		
2)	fit	waveform		
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To	do:	
-  Update	waveform	with	new	FEE	output	
-  Implement	the	Module-0	TB	result	

	



Next	steps	
Test	the	code		
•  Check	that	the	hit	extrac7on	is	working	fine		
•  Check	that	the	uncertain7es	are	correctly	calculated		
•  Evaluate	and	check	MC	7ming	resolu7on	

Improve	the	current	code		
•  Update	to	latest	waveform		
•  Import	current	“beam	test”	7ming	extrac7on	method		
•  Improve	cluster	7ming		
	
Improve	the	light	propagaGon	model		
•  Simulate	individual	PEs		
•  Measure	waveform	with	point	source		
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