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Outline	

•  KPP	Triggers	and	Thresholds	
	
•  KPP	Sector	1	New	EC	CalibraFons	(Pass	5)	

•  ECMON	Monitoring	GUI:	New	Features	
	
•  Remaining	Work	



KPP	RUN	761	PION	CLUSTER	ENERGIES	(PASS	5)	



Summary	of	ECAL	Triggers	

•  Hit-based:	DISC	based,	PCAL	strips,	U.V,	Nu=Nv=1.	
–  Used	for	cosmic	muon	calibraFon	runs	since	2014.	
–  Prior	to	April	2017	Sector	1	used	EC	U.V.W	Nu=Nv=Nw=1	(thresholds	were	too	high!)	
–  A]er	April	2017	all	sectors	use	idenFcal	PCAL	based	trigger.	
	

•  Cluster	trigger:	FADC	based,	PCAL+EC,	energy	and	posiFon	reconstrucFon.	
–  UlFmately	will	provide	total	energy	trigger	for	CLAS12	
–  EC	Inner	cluster	tested	in	KPP	with	various	thresholds	(Sector	1,5	thresholds	too	high!).	
–  Trigger	Fming	in	KPP	was	determined	from	W	strip	(latest,	max	energy?).	
–  Did	not	use	most	current	aaenuaFon	constants.	
	

•  Pixel	trigger:	FADC	based,	PCAL+EC,	single	pixel,	no	energy	correcFons.	
–  Used	to	increase	efficiency	and	reduce	data	rate	for	cosmic	runs.	
–  Study	bias/efficiency/systemaFcs	of	more	complex	cluster	finding	algorithm.	

NOTE:	Cluster	trigger	does	not	currently	implement	PMT	gain	factors.		Therefore	
trigger	hit	and	cluster	thresholds	must	compensate	for	sector	variaFons	in	overall	
gain.		This	was	not	done	in	KPP	for	Sectors	1	and	5.					



RUN::config	Sector	Trigger	Word		

Useful	for	rejecFng	contribuFons	
from	other	sector	triggers		

Trigger	bit	ignored	 Trigger	bit	checked	

Sector	2	

Sector	1	

Sector	6	



RUN	 Threshold	
(MeV)	

708-763	 0-0.02		

764	 40	

765	 60	

767	 100	

809-810	 40	

Run	809	

Run	761	

KPP:	EC	Inner	Hit	and	Cluster	Trigger	Thresholds	

evio2xml	cache/clas_000809.evio.0	|	grep	ECALIN_CLUSTER_EMIN	

SSP_GT_STRG_ECALIN_CLUSTER_EMIN	0	2000	

Threshold	(MeV)	=	EMIN	x	2	/	100	

Run	809		
Same	
Sector	
Triggers	

VTP_ECINNER_HIT_EMIN	100	



EC	Inner	Cluster	Energies:	Same	Sector	Triggers	–	Run	809	
•  Threshold	shi]s	in	S1	and	S5	due	to	lower	intrinsic	PMT	gains	not	

compensated	for	in	trigger	cluster	thresholds.	



EC	Inner	Cluster	Energies:	All	Sector	Triggers	–	Run	809	

1

2 3

4

56

•  Both	cluster	and	hit-based	trigger	acFve	in	
Sector	2,	giving	7.5x	cluster	trigger	rate.	

	
•  Other	sector	triggers	(E<40	MeV)	show	MIP	

peak	with	overall	equal	yield.		Suggests	sector	
dependence	of	absolute	yield	may	be	small.	



Sector	1	EC	Inner	Cluster	Energy:	U	Strips	(Pass	5)	



Sector	1	EC	Inner	Cluster	Energy:	V	Strips	(Pass	5)	



Sector	1	EC	Inner	Cluster	Energy:	W	Strips	(Pass	5)	



Sector	1	EC	Outer	Cluster	Energy:	V	Strips	(Pass	5)	



Sector	1	EC	Pion	MIP	Clusters	(Passes	1-4)		



Sector	1	EC	Pion	MIP	Clusters	(Pass	5)		



EC	Pion	MIP	Clusters:	First	12	U	PMTs		
Some	systemaFcs	in	calibraFon	may	arise	from	MIP	shape	changes	in	corners	of	EC	Inner.		



Momentum	Dependence	of	Cluster	Energy	

•  Require	1	cluster	each	in	PCAL,	ECin,	ECout.	
•  Stopping	momentum	in	PCAL+EC	is	0.45	GeV	
•  MIP	momentum	is	0.42	GeV	(muons)	
•  Expect	relaFvisFc	rise	of	15%	at	3	GeV	

PCAL	 EC	INNER	

EC	OUTER	



ECMON:	CalibraXon	and	Monitoring	Suite.		What’s	New?	

•  Timing	calibraFon	development	started	by	Josh	Tam	and	Andrei	Kim.	

•  Phase	correcFons	to	displayed	TDCs	to	remove	TDC/FADC	clock	phase	skew.	
			
•  Common	visualizaFon	of	FADC,	TDC	Fming	to	beaer	understand	backgrounds,	

mulF-hits,	threshold	sepngs.		This	was	only	possible	a]er	phase	correcFons	were	
implemented.	

	
•  Enable/Disable	buaon	for	using	trigger	bit	to	plot	same	sector	trigger	data.	

•  EVIO/ET	to	HIPO	decoding	implemented	in	GUI	to	save	Fme	and	conserve	disk	
space	for	cosmic	runs.	

•  Added	low	range	ADC	histograms	to	document	light	leaks	below	thresholds.	
	
•  CCDB	Status	tables	to	record	run-dependent		occupancy	issues	(ADC,	TDC,	CABLE,	

HV,	NOISE).	



RUN::Config	Timestamp	

correcFon	

CorrecFon	for	Fme	phase	skew	between		
41.67	MHz	TDC	and	250	MHz	trigger	clocks	

no	
correcFon	



Retriggered on tail of 
pulse Retriggered on 

pulse reflection 

pulse reflection 

unknown 

ECMON:Mode1App	 Now	displays	TDC	and	FADC	data	together	in	sync	



ECMON:CalibraXonApp	 Status	Tab	shows	occupancy	issues			

Detector	view	allows	
crate,slot,channel	ID	

Goal	is	for	monitoring	
GUI	to	flag	condiFons	for	
quick	repair.		Store	in	
CCDB	long	term	issues	



ECMON:CalibraXonApp	

Background	Tab	shows	light	leaks,	accidentals.			
Plots	show	noise/signal	defined	by	cuts	on	FADC	samples	(top	right).	
Other	metrics	based	on	absolute	rate	from	scalers,	energy	weighted	raFos,	etc.			
Plot	at	boaom	right	shows	excessive	noise	due	to	light	leak.		

NOISE	 SIGNAL	



EC Timing Calibration Scheme 

Event Selection 
ü  Event Filter 
ü  Hit Strip Identification 
ü  ADC and TDC Reading 

Expected Time Calculation 
ü  ToF Calculation 
ü  New Geometry Implementation 
•  E f f e c t i v e  V e l o c i t y 

Parameterization 

Model Time Calculation 
Ø  D e f i n i t i o n o f C a l i b r a t i o n 

Constants 

Calibration Constants Calculation 
•  Fitting 
•  Temporary Constant Storage 

Iteration 
•  Event Rejection 
•  Recalculation/Refitting 

Calibration Constant Selection 
•  Refitting with Rejected Events 
•  Finalization 

Joshua	Tam	



Fitting a highly overconstrained 
system (pixels, Dalitz) to 

determine constants  



Summary	
•  KPP	run	exposed	some	faults	in	the	cosmic	calibraFon/trigger	
sepngs	for	Sectors	1	and	5.	

			
•  Need	sector	dependent	thresholds	and	gain	factors	for	trigger.	
	
•  Goal	is	to	have	TDC	calibraFons	ready	for	tesFng	in	Challenge	by	
end	of	July.	

	
•  Many	light	leaks	in	EC	and	occupancy	holes	to	be	repaired	
(mainly	cables	and	connectors).		Will	take	several	more	months.	

	
•  Final	voltage	adjustments	and	calibraFons	will	follow	in	Fme	for	
Engineering	run	in	October.					



•  Trigger	comes	on	edge	of	4	ns	clock.	
•  TDC	not	stopped	unFl	next	edge	of	24	ns	clock.	
•  Introduces	random		(n	x	4	ns,	n=0-5)	delay	between	trigger	and	TDC	stop	for	each	event.	
•  Trigger	Interface	(TI)	board	keeps	count	of	250	MHz	clock.	
•  TI	counter	is	reset	at	beginning	of	each	run	by	sync	signal	from	TS.	
•  TS	fixes	phase	of	24	ns	clock	w.r.t.	4	ns	clock	at	sync	Fme.	
•  Six-fold	phase	ambiguity	can	be	corrected	a]er	fixed	phase	is	determined	empirically.		



h+p://pdg.lbl.gov/2016/AtomicNuclearProperAes/MUE/muE_polyvinyltoluene.pdf	

GEMC	muons:	
p	<	0.10	stop	in	Panel	1A	
p	<	0.23	stop	at	rear	of	PCAL	
p	<	0.31	stop	between	EC	inner,	EC	outer	
p	>	0.45	exit	rear	of	EC	(large	mulFple	scaaering)	
p	=	3	GeV		(insignificant	mulFple	scaaering)	

P	=	0.45	GeV/c	

	P	=	3	GeV/c	 •  Mean	incident	muon	energy	depends	on	zenith	angle.		
		
•  Mean	ionizaFon	energy	loss	depends	on	coincidence	

requirements	and	pixel	cuts	used	to	constrain	
minimum	incident	energy.		




