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• 	problem	in	geant4	inclusive	
electroproduc5on.	Inves5ga5ng,	may	
report	to	developers.	
	
• 	new	geometries	/	digi5za5on	for:	

•  dc	
•  micromegas	
•  rich	
•  beam	line	
•  torus	

GEMC	Updates	
• 	cad	import	mechanism	working	very	well	
• 	gemc	3.0	will:		

•  take	advantage	of	geant4	event	
mul5threading	

•  have	beQer	memory	management	
•  be	op5mized	
•  ready	for	new	geant4	goodies		

Torus and DC mounts from CAD 

Torus hub from CAD 

New Micromegas 
 and digitization 

RICH is a combination of CAD 
and native geant4 volumes 

M.	Ungaro	



Reconstruc5on	Services	
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First	Experiment	
Workshop																																						
G.	Gavalian	



CLARA	Scaling	Tests	
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S.	Mancilla	(Universidad	
Tecnica	Federico	Santa	

Maria,	Chile)	
V.	Gyurjyan	



DC	So5ware	Development	

-  Monitoring		(Olga	Cortes,		Michael	Kunkel,	La5ful	Kabir)	
-  Standard	plots,			exploratory	package	(ntuple)	

-  Calibra3on		(Krishna	Adhikari,	MK,	LK)	
-  Fit	5me	as	func5on	of	(doca,	beta,	B,	local	angle)	

-  Write	calibra5on	constants	to	CCDB	
-  Same	func3on	used	for	reconstruc3on	and	simula3on	

-  Simula3on	
-  Distance	to	5me	(KA,	Daniel	Lersch)	

-  non-linear	func5on,	5me	walk	correc5on,	random	walk	smearing	

-  Efficiency	(DL,	Michael	Kunkel)	
-  intrinsic	inefficiency,	background	inefficiency,	malfunc5on-related	inefficiency	

-  Correc3ons	(No	one	yet!	)	
-  Time-of-flight,	signal	propaga5on,	alignment,	wire	sag,	endplate	bowing	

-  Torus	Mapping	(Joseph	Newton)	
-  Compare	sector	to	sector,	measurement	to	model	
-  Fit	to	individual	misplacement,	distor5on	
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DC	Readiness	for	First	
Experiment																																						
M.	Mestayer	



DC	simula3on:	distance	à	3me;	3me	
smearing;	efficiency	

-  Simulate		distance	à	5me	(including	smearing)	
-  non-linear	distance	to	5me	func5on	(SAME	as	for	calibra5on)	
-  5me-walk	(beta-dependent)	5me	smearing	
-  random	walk	smearing	

-  Simulate	wire-hit	efficiency	
-  intrinsic	efficiency	(distance	dependent)	
-  malfunc5on	related	(run	dependent)	

-  malfunc5on	table	in	MySQL	(date,	wire-list,	statchange)	
-  transla5on	table	(equipment	à	wire)	
à	run-dependent	wire	status	table	in	CCDB	

-  background	related	
-  on-track	(handled	by	GEMC)	
-  out	of	5me	(need	to	merge	events)	

DC	Readiness	for	First	
Experiment																																						
M.	Mestayer	
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5-Out-Of-6	superlayers	tracking	

Missing a superlayer in Region-1 Missing a superlayer in Region-3 

Noise	rejec5on	algorithms	valida5on	on	KPP	data	

KPP Data 
 

Out-of-time-hits  
rejection 
	

Background segment  
rejection	

KPP Data 

MC	Studies	
	

•  Loosing	a	superlayer	has	a	
minimal	effect	on	tracking	
resolu5ons	

•  Inefficiencies	due	to	missing	SL:	
5%	for	SL1,	10%	for	SL2,	less	than		
3%	for	all	other	SLs	

Time-Based Tracks 
•  T0-subtraction 
•  Time-to-distance computation 

DC	Tracking	Status	

*	FMT	in	simula5on	(Maxime)	à	ajer	geometry	
valida5on	use	FMT	points	to	refit	the	track	



Barrel	Micromegas	Tracker	(BMT)	
PaQern	Recogni5on	

Cosmics	
(GEMC	events)	

1.  PaQern	recogni5on	in	BMT	
1.  Reconstruct	clusters	of	strip	

(todo:	energy-weighted	
centroid)	

2.  Obtain	pseudo	crosses		
1.  Z	detectors	P=(x,y),	C	

detector	P=(r,z)	
2.  Store	informa5on	in	fit	arrays:		

1.  extract	helix	parameters	(2-
step	fit:	1.	x,y	projec5on	fit	to	
extract	d0, φ0, ρ;	2.	r,z	
projec5on	fit	to	extract	z0,	
tanλ)	

2.  HT	to	select	straight	track	
candidate	(use	XY	projec5on,	
check	coincidence	in	r.z	
projec5on)	

Z	detector	measures	φ	
(x,y)	informa5on		

C	detector	measures	z	



CVT	(SVT+BMT)		Reconstruc5on		
																							Algorithms	

ced	3-D	

1.  Use	SVT	as	a	track	seeder	
1.  Reconstruct	clusters	of	strip	

and	compute	energy-
weighted	centroid	

2.  Obtain	posi5on	of	these	
centroid	wrt	lab	frame	

3.  Fit	cluster	endpoints	
(upstream	side)	XY	
projec5on	to	a	circle	ajer	
HT-type	selec5on	to	select	
clusters	belonging	to	a	track	
candidate.	

4.  Find	crosses	and	refit	to	
match	to	BMT	crosses	

5.  Refit	using	all	SVT	and	BMT	
crosses	

•  This	is	the	track	seed,	it	contains	
SVT	clusters	+	BMT	pseudo-
crosses	

Seed	
clusters	



Valida5on	using	single	track	events	simulated	
within	acceptance	for	Central	Tracks	
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To	display,		
calculate	missing	
coordinates:	
x,y	from	R,	φ-fit	
z	from	z-fit.	



Alignment	of	the	SVT	using	Millepede	
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Reconstruc5on	of	cosmic	events	
with	millepede	misalignments	

incorporated	

Valida3ons	

J.	Gilfoyle	

Fit	residual	and	
resolu5on	
improve	

•  Ideal	Geometry	Valida5on	and	Tes5ng.	
o  Corrected	differences	between	

engineering	drawings	and	ideal	
geometry	–	100	µm	down	to	3	µm.	

o  Developing	API	for	reconstruc5on	–
completed	one	for	gemc.	

o  PlaH	(Surrey	masters),	Johnston	(ANL	
postdoc).	



					HTCC	Reconstruc5on		
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N.	Markov	[U.	Conn]	

•  Cluster	reconstruc5on	
performed	and	events	with	1,	2,	3,	or	4	
hits	are	properly	reconstructed	
	
•  Large	sta5s5cs,	access	to	spectrum	

of	all	48	PMTs.	
	
•  Calibra5on	and	PMT	tests	in	the	Hall	

and	TEDF	are	under	way.	
	

	
•  Time	correc5on	
Uses	LED	data	to	eliminate	5me	shijs	
between	different	PMTs	
	
•  PCAL	Fiducial	cuts	
Uses	Cerenkov	light	geometry	to	cut	out	
innermost	region	of	the	HTCC	where	part	of	
the	Cerenkov	radia5on	is	lost	to	the	center	
hole	

	

Increase	in	average	
number	of	Nphe;	
spike	at	very	low	
Nphe	is	
significantly	
reduced.	

1	hit	

All	hit	



TOF	reconstruc5on	
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TOF	reconstruc5on	code	determines:	

• 	hit	5mes	(tL,	tR,	<t>)	

• 	hit	coordinates	(x)	

• 	deposited	energies	(EL,	ER,	<Edep>)	

• 	associated	5me,	coordinate,	and	energy	uncertain5es	
• 	performs	hit	clustering	and	matching	
• 	combines	hit	5mes	from	panel-1a	and	panel-1b	

x =
veff

2
(tL � tR)

-	Code	designed	to	func5on	for	all	“allowable”	hardware	condi5ons	
-	Most	of	the	code	validated	in	detail;	work	remains	on	combining	hit	5mes	



FTOF	Timing	Resolu5ons	

o Counter	5ming	resolu5ons	s5ll	
higher	than	values	determined	from	
cosmic	ray	bench	tests:	

•  P1a:	80	–	150	ps	
•  P1b:	30	–	80	ps	

o However,	5ming	resolu5ons	are	s5ll	
limited	by:	

• TW	correc3ons	
• 	Posi3on-dependent	TW	

• TDC	calibra3ons	
• TDC	non-lineari3es	
• Non-op3mized	tracking	

• Geometry	offsets	

D.	Carman	



Op5mizing	System	Time	FTOF	Resolu5on	

Combine	the	measured	5mes	from	the	
FTOF	panel-1a	and	panel-1b	to	op5mize	
the	resolu5on	

TDR	

(20% gain) e p π+ π- 

FTOF 1A 152 ps 164 ps 160 ps 151 ps 
FTOF 1B 62 ps 67 ps 65 ps 61 ps 
FTOF 1A+1B 49 ps 54 ps 54 ps 51 ps 

GEMC	Studies	with	cluster	=	1	
Algorithms	for	cluster	>	1:	
• 	use	hit	with	tmin	

• 	use	hit	with	Emax	

• 	use	weighted	average	

Evgeny	Golovach	

D.	Carman	
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FT	Reconstruc5on	Status	

FT-Cal:	
• Read	raw	hits	from	hipo	bank	
• Read	calibra5on	constants	from	DB	
• Create	hits,	conver5ng	from	digi5zed	info	to	E	and	T	
• Reconstruct	cluster	and	determine	cluster	E,	T	and	
pos	

	
FT-Hodo:	
• Read	raw	hit	from	evio	bank	
• Read	calibra5on	constants	from	DB	
• Create	hits,	conver5ng	from	digit	info	to	E	&T	
• Match	hits	in	the	hodoscope	layers		

	
FT-Track:		
•  started	based	on	algorithm	developed	by	G.	Charles	
	
FT-Match:	
• Match	reconstructed	clusters	with	hits	in	hodoscope	
• Output	of	final	reconstructed	par5cles	
	

Code	available	in	present	COATJAVA	distribu5on	
FT	Trigger	simula5on	(S.Diehl	at	the	HSWG	mee5ng	on	
Thur)	

e p → e’ p π0  (γ p → p π0)!
•  S.Diehl (U Giessen)!
• 	Full	CLAS12	(+FT)	GEANT4	sim/rec	
• 	JPAC	e-produc5on	amplitudes	(V.Mathieu)	
• 	AMPTOOLS	

M.	BaQaglieri	
INFN,	Genoa	



RICH	Simula5on	and	Reconstruc5on	
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M.	Contalbrigo	
INFN,	Ferrera	



Event	Builder	Status	

•  Geometrical	matching	between	HTCC	hits	and	DC	tracks	
•  Par5cle	Iden5fica5on	
•  CCDB	parameters	access	
•  New	Output	Banks		

–  REC::Cherenkov	=	All	Cherenkov	Hits	and	their	posi5ons	and	number	of	
photoelectrons	

–  REC::Tracks	=	All	Tracks	Found	at	Hit-Based	and	Time-Based	levels	
–  REC::Event	=	Contains	event-by-event	informa5on	such	as	the	event	

start	5me	
–  matching	of	CVT	tracks	and	CTOFhits	
–  FT	par5cles	added	to	REC::Par5cles	

J.	Newton	(ODU),	R.	
DeVita	(INFN),	
	N.	Baltzell	



Event	Builder	
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First	Experiment	
Workshop												
J.	Newton	



hQps://clasweb.jlab.org/wiki/index.php/CLAS12_Wiki	

hQps://clasweb.jlab.org/wiki/index.php/CLAS12_Run_Condi5on_Database	

hQps://clasweb.jlab.org/wiki/index.php/CLAS12_Constants_Database	

Development:	D.	Romanov	
CC	support:						M.	Wise,	S.	White	
Hall-B:															H.	Avagyan		

served	by	a	MySQL	server	on	clasdb.jlab.org	

H.	Avakian	



Some	policies	with	ccdb/rcdb	

•  Simula5on	and	reconstruc5on	programs		should	use	sets	of	geometry	and	calibra5on	
constants	and	online	info	from	ccdb/rcdb	ONLY!	

•  Produc5on	cooking		use	run	group	“frozen”	varia5ons	from		ccdb	(under	
development)	

•  The	run	informa5on	from	online	provided	by	the	offline	mirror	of	the	online	rcdb	

•  Database	access	programs	should	be	from	official	ccdb/rcdb	library	of	programs	(API).		

•  Monitoring	of	integrity	of	constant	setsà	rungroup	responsibility		
	

		

Policies	of	“who	can	write	what	and	where”	not	enforced	yet.	

H.	Avakian	



		Basic	Informa3on	about	the	CLAS12	Constants	Database	
	mysql	server	host:					clasdb.jlab.org		
	user:																													clas12reader	
	database:																				clas12	
web	viewer:																	hQps://clasweb.jlab.org/ccdb	

Directory	
structure	(level	0)	
	

structure	(level	1)	 structure	(level	2)	

ccdb	(calibra5on	constants	database)		

hQps://clasweb.jlab.org/wiki/index.php/CLAS12_Constants_Database	
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•  		

N.	Harrison	



Valida5ons	
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First	Experiment	
Workshop			
F.X.	Girod	



Concluding	Remarks		
q 	Code	used	to	cook	&	recook	(ajer	calibra5on)	KPP	data	

*	Code	in	github	(see	Nathan’s	talk	on	CLAS12			
				organiza5on	at	First	Experiment	Workshop)	

q 	KPP	data	used	to	improve	reconstruc5on,	find	issues	
that	are	beQer	revealed	under	realis5c	condi5ons	with	
backgrounds	

q 	Monitoring	suites	advanced	stage	
q 	Reconstruc5on	in	good	shape	

*	Significant	reconstruc5on	speed	improvements	
		 	*	Further	work	to	be	done	for	development	and						
									tuning	of	algorithms	for	nominal	configura5on					
									including	MM,	CND.	
q 	On	track	for	engineering	run		
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