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Random	Bad	Channel	Simula0on	

•  MCC	10.1	for	all	varia0ons	
•  Randomly	remove	5%	or	25%	of	channels	(Backhouse)	

5%	

25%	
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Energy	Reconstruc0on	
•  Run	only	nominal	energy	

reconstruc0on,	which	is	
calorimetric	for	EM	showers	
–  Expect	to	be	missing	~5%	or	

25%	of	energy	
–  Scaling	reconstructed	energy	

by	1.05	or	1.25	approximately	
corrects	back	to	nominal	
reconstructed	energy	as	
expected	

•  Note:	scaling	performed	at	
plot	level	only,	does	not	
impact	PID	variable	
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Energy	Resolu0on	
•  Check	frac0onal	

energy	residuals	for	
each	case	

•  See	bias	as	expected	
in	uncorrected	
residuals	

•  Nominal	resolu0on	
similar	to	that	
reported	by	N.	Grant	

•  See	some	increase	in	
resolu0on	for	25%	
missing	channels	case	
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MVA	Efficiency	
•  Efficiency	for	true	νe	

appearance	and	NC	bg	
events	as	a	func0on	of	
corrected	reconstructed	
energy	using	nominal	PID	
cut	at	0.8	

•  MVA	efficiency	drops	
drama0cally	with	25%	
missing	channels	as	
expected	
–  Is	the	reconstruc0on	failing	

here?	Need	to	look	at	
variables	going	in	to	MVA	
selec0on	

•  NC	efficiency	also	drops	–	
maybe	cut	needs	to	be	re-
tuned?	 5	



CVN	Efficiency	
•  Efficiency	for	true	νe	

appearance	and	NC	bg	
events	as	a	func0on	of	
corrected	reconstructed	
energy	using	nominal	PID	
cut	at	0.7	

•  CVN	efficiency	does	not	
degrade	nearly	as	much	-		
seems	counter-intui0ve.	
Do	we	believe	this	result?	

•  Again,	do	we	need	to	re-
tune	cut?		
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PID	Cut	Tuning	
•  Method:	

–  Set	numu	PID	cut	at	0.5	(no	tuning)	
–  Require	numu	PID	<	0.5	and	nue	PID	>	x	

for	nue	event	to	be	selected	(and	inverse	
for	numu	events)	

–  Scan	through	nue	PID	cut	values	in	steps	
of	0.05,	star0ng	at	0.0	

–  Evaluate	CPV	sensi0vity	at	δCP	=	-π/2	
–  Define	op0mum	cut	value	as	the	one	

before	sensi0vity	starts	to	decrease	(so	
might	miss	2nd	op0mum	value	if	
sensi0vity	is	not	monotonic	above	and	
below	op0mum)	

•  Resul0ng	op0mized	nue	PID	cut	(CVN)	
–  Nominal:	0.7	
–  5%	bad	channels:	0.65	
–  25%	bad	channels:	0.6		

•  With	more	bad	channels,	prefer	cut	
with	slightly	higher	acceptance	such	
that	signal	efficiencies	are	more	similar	
than	with	un-tuned	cuts	
–  Observe	no	major	increase	in	background	

Efficiencies	with	PID	cut	at	
op0mized	value	for	each	sample	
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Efficiency	vs	True	Energy	

8	True	energy	 Compare	corrected	
reco	energy	



Preliminary	Conclusion	
•  CVN	does	appear	to	be	much	less	impacted	by	25%	dead	channels	

than	we	an0cipated	
•  Maybe	this	makes	sense	

–  Bad	channels	randomly	distributed	
–  Basic	differen0a0on	between	showers	and	tracks	should	not	be	

impacted	by	this	–	a	shower	with	a	bunch	of	missing	hits	s0ll	looks	
very	different	by	eye	than	a	track	with	a	bunch	of	missing	hits	

–  For	background	rejec0on:	radia0on	length	is	14	cm	and	dE/dx	for	e/g	
separa0on	uses	2-3	cm	of	track	while	wire	pitch	is	5	mm	
•  Only	consecu0ve	bad	channels	near	the	vertex	would	be	expected	to	have	

drama0c	impact	–	may	be	that	even	with	25%	bad	channels	randomly	
distributed,	this	doesn’t	happen	very	oken		

•  Next	steps	to	validate	results	and	extend	study	
–  Plot	efficiency	as	func0on	of	other	variables	
–  More	realis0c	treatment	of	bad	channels	(clustered	by	groups	of	

wires,	ASICs,	FEMBs,	etc)	-	see	following	pages	for	status	
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Cold	Electronics	Design	

•  16	channels	per	ASIC	
•  8	ASICs	per	board	=	128	
channels	per	board	

•  20	boards	per	APA	=	
2560	channels	per	APA	

•  Each	board	serves	a	mix	
of	U,	V,	W	wires	with	
non-trivial	mapping…
more	on	this	next	slide	

FEMB	
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Channel	Mapping	(protoDUNE)	
•  See	DocDB	4064	
•  Descrip0on	is	for	protoDUNE;	can	

assume	same	for	DUNE	FD	for	now	
•  40	U,	40	V	and	48	W	channels	per	

board	
•  Mapping	to	LArSok	channel	numbers	

not	obvious	and	no	service	exists	yet	
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Simula0on	Status	
•  Chris	has	implemented	something	like	the	mapping	from	

the	previous	slide	
•  Now	have	op0on	to	make	x%	of	channels	bad	grouped	by	

“channel”,	“chips”,	“boards”,	“APAs”	
–  Channel	=	random	study	we’ve	already	looked	at	

•  See	
hqps://cdcvs.fnal.gov/redmine/projects/dunetpc/
repository/revisions/develop/entry/dune/
DetectorVaria0ons/
RandomChannelStatusService_service.cc	

•  Possibly	not	perfect	representa0on	of	actual	mapping,	but	
should	be	useful	for	a	first	pass	

•  MC	not	yet	generated?	
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Other	Minor	Updates	

•  Discussed	wire-based	imperfec0ons	(eg	
broken/shorted	wires)	with	APA	experts	
– No	obvious	scale	for	problem	–	could	be	single	
channels	up	through	hundreds	of	wires	–	probably	
consider	the	full-APA	removal	(already	in	Chris’	
op0ons)	as	covering	worst	case	

•  Working	on	configura0on	for	reduced	(250	V/
cm)	E-field	aker	request	from	Bo	and	HV	
experts	to	study	impact	of	lower	field		
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