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Note:	Chris	Macias	did	all	the	work	
on	the	ground	to	figure	out	the	map.	

I	just	put	it	in	the	geometry.



Simulation	vs.	Real	Detector
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• Each	APA	has	10	photon	detectors.
• In	simulation,	each	photon	detector	has	4	channels.
• In	reality,	the	ARAPUCA	photon	detectors	each	have	12	channels.
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How	to	Map	Channels

• Since	simulation	and	data	had	different	numbers of	
channels,	no	way	to	write	a	simple	map	between	them.

• Important	note:	all	analysis	is	based	on	OpDet number,	
not	Channel	number.
– Thanks	to	total	internal	reflection,	channel	number	within	an	
OpDet is	arbitrary.	

– Except	the	ARAPUCAs,	but	we	are	not	simulating	the	
segmentation.

• So,	to	reduce	the	number	of	maps	needed,	we	decided	to:
– Use	simulation	OpDet numbers.
– Use	the	real	DAQ	Channel	numbers.
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ProtoDUNE	Layout

5



ProtoDUNE	Channel	Map

• “Simple”	formula	to	convert	(SSP#,	SSP	Channel)	→	Channel#

• Non-trivial	(manual)	mapping	between	SSP#	and	OpDet#. 6



Implementation	Details
• Added	ProtoDUNEChannelMapAlg channel	mapping	algorithm.

– These	algorithms	are	used	by	the	Geometry	Service,	via	
GeometryHelper,	to	determine	channel	numbers.

• It	inherits	from	DuneApaChannelMapAlg,	and	only	overrides	the	
photon	detector	parts.
– This	algorithm	is	used	for	most	single	phase	DUNE	detectors.

• Added	a	“do	nothing”	map	to	dune-raw-data.
– Kept	in	case	we	need	to	fix	channel	mapping	after	production	begins.
– Also	includes	the	mapping	between	channel	#,	SSP	#,	and	OpDet #.
– Created	using	a	channel	map	making	code	which	includes	a	terrible	
copy-paste	of	the	ProtoDUNEChannelMapAlg.
• The	“right”	way	to	do	this	is	to	use	gallery	to	load	the	service,	but	I	didn’t	have	
time	to	make	that	work.

• In	the	future,	we	need	to	change	the	ordering	for	assigning	OpDet#.
– With	more	than	2	sets	of	APAs	in	X,	having	OpDet#	increase	in	X	will	
become	very	confusing. 7


