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GEMC	Updates	(M.	Ungaro)	
•  GEMC	development	for	CLAS12	is	mature.		

–  gemc: 2.5  
geant4: 10.2.p03 (JLAB_VERSION: 2.0) 	

–  Next gemc: devel (2.6) (JLAB_VERSION: devel) Next geant4: 10.3.p01 
–  GEMC	tagging	schemes:	https://github.com/gemc/clas12Tags 

•  latest	tag:	4a.0.1	(FTOF	geometry	fix)	

•  GEMC	new	features	
–  Event	Generators	(LUND++,	event	processing,	bank	outputs)		
–  CAD	geometry	import,	Volume	informa5on	added	
–  B	field	informa5on	added	in	digi5za5on	rou5nes		
–  FASTMCMODE	op5on		

	
•  GEMC	development	

–  FADC	and	Digi5za5on	for	CLAS12:	make	simula5on	as	realis5c	as	possible	
–  Code	more	modularity	and	op5miza5on	
–  New	Geant-4	(mul5threaded	running)	
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Mode 0: is the full geant4 simulation. 
Mode 1: turns off  secondaries. 
Mode 2: turns off  all physics except transportation. 
Mode 10: Same as mode 1 but with process routines enabled.  
Mode 20: Same as mode 2 but with process routines enabled. 



Online/Offline	Detector	Monitoring	
GUI	development	(Y.	Gotra)	



SVT	Monitoring	(Y.Gotra)	
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SVT	Tracking	developments	

track	hits	edge	of	
module1	à	goes	
in	between	
sensors	and	
misses	module2	
è	no	cross,	
hence	hits	were	
not	used	to	fit	
the	track		

deple5on	

A_er	fi`ng	search	for	
unassociated	hits	on	track	
trajectory	(|calcCentroid	–	

clusterCentroid|	<3)	
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					HTCC	Reconstruc5on	(N.	Markov	[ODU])	
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²  	Clustering	



					LTCC	Reconstruc5on	(Temple	University)	
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²  	Clustering	
Based	on	GEMC	simula5ons	



Time-Based	Tracking	Updates	

–  T0	subtrac5on		
•  method	to	fit	the	TDC	distribu5ons	rising	edge	

												(K.	Adhikari)	
	
–  Distance estimate in reconstruction


•  time vs distance function —> multi-

   dimentional array, interpolate in 3 

   dimensions (local angle, time, B) bins



•  validation with cosmics	
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Parameters	extracted	from	fits	to	doca	
vs	5me	distribu5ons	in	data	[KPP	run	
758]	(K.	Adhikari)	

docas calculated 
from T2D tri-
dimentional 

interpolation using 
constants (in ccdb) 

from  Garfield 
simulations



Other	DC	Tracking	Updates		

•  Five-Out-Of-Six	superlayer	tracking	
– Recover	over	90%	of	lost	track	due	to	missing	a	
superlayer	

– Minimal	resolu5on	degra5on	

•  Improved	Kalman	Filter	code	
•  Ongoing	valida5on	using	KPP	data	
– Understanding	tracking	inefficiencies	and	tuning	the	
algorithms	
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New	Tracking	Results	
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improved	
resolu3on	

nega3ve	
phi	peak	
gone	

²  new	Kalman	Filter	
²  5	out	of	6	superlayer	tracking	

(unop3mized	selec3on)	
²  T0	values	from	calibra3on	(Krishna)		

Previous	Results	

New	Results	

²  old	Kalman	Filter	
²  6	out	of	6	superlayer	tracking	
²  T0	values	fixed	at	135	ns	

holes	
filled	

θ>10 deg.  
p>2 GeV/c 

	Torus	Current	-1900A				
	outbending	nega3ve	tracks	

Nega3ve	Time-Based	Tracks	

θ>10 deg. * 
p>2 GeV/c 

* very	low	θ	tracks	produce	tail	in	z-vtx		
distribu5on	



TOF	reconstruc5on	

tL,R = (CTDC · TDCL,R)� twalk
L,R ± CL,R

2
+ Cp2p

E
L,R

= (ADC
L,R

� PED
L,R

)

"
(dE
dx

)
MIP

· t
ADC

MIP

#

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	



EC	Reconstruc5on	
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C.	Smith	

•  Rejec5on	of	Ver5cal	Cosmic	Triggers:	Cluster	
Mul5plicity	Cut	

•  Rejec5on	of	cosmics	using	track	pathlengths	
•  Selec5on	cuts	for	various	triggers	



π0	Mass	Reconstruc5on	(C.	Smith)	
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Forward	Tagger	Reconstruc5on	
F	T-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	determining	cluster	
				E,	T	and	posi5on	

F	T-Hodo:	
•	Read	raw	hit	from	evio	bank	
•	Read	calibra5on	constants	from	DB	
•	Create	hits,	conver5ng	from	digi5zed	info	to	E	and	T		
•	Match	hits	in	the	hodoscope	layers	

F	T-	Track:	
	•	started	based	on	algorithm	developed	by	G.	Charles	

F	T-Match:	
•	Match	reconstructed	clusters	with	hits	in	hodoscope	
	•	Output	of	final	reconstructed	par5cles	
	 	•	Code	available	in	present	COATJAVA	distribu5on	 13	

(R.	deVita	[INFN],	
&	U.	Edinburgh)	



Event	Builder	Updates	(J.	Newton	[ODU])	

•  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	

HTCC	Hit	Matching	based	off	reconstructed	angles		

Par5cle	iden5fica5on	based	off	speed	of	tracks,	
which	is	reliable	at	low	momentum	

Difference	between	the	electron	vertex	5me	and	
the	RF	beam	bunch	5me	 14	



HIPO	to	ROOT	conversion	
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Concluding	Remarks		
q 	Code	used	to	cook	&	recook	(a_er	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	be|er	revealed	under	realis5c	
condi5ons	with	backgrounds	

q 	Monitoring	suites	advanced	stage	
q 	Reconstruc5on	in	good	shape	
		 	*	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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BACK-UP	SLIDES	
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Automated	Es5ma5on	of	T0	(Signal	Cable	
Time	Delay)	Correc5on	(K.	Adhikari)	

Method	to	fit	the	TDC	distribu3ons	
rising	edge	

Es3mated	T0	versus	cable	number	
(sector	2	-	KPP	data)	
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Ø  only	1	superlayer	missing	

Ø  2-regions	tracking	(superlayers	5	&	6	missing):	~79%	efficient	

Can	we	use	this	for	2-regions	tracking	?	

19	•  Needs	tes5ng	using	low	momentum	tracks	

p	resolu5on	
0.5%	

θ	resolu5on	
0.05	deg.	

φ	resolu5on	
0.1	deg.	

Z	resolu5on	
3	mm	

p	resolu5on	
10%	

θ	resolu5on	
0.5	deg.	

φ	resolu5on	
0.6	deg.	

Z	resolu5on	
1.4	cm	
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New	Tracking	Results	

²  new	Kalman	Filter	
²  5	out	of	6	superlayer	tracking	

(unop3mized	selec3on)	
²  T0	values	from	calibra3on	(Krishna)		

Previous	Results	
Runs	805--808	

New	Results	
Runs	804--808	

²  old	Kalman	Filter	
²  6	out	of	6	superlayer	tracking	
²  T0	values	fixed	at	135	ns	

holes	
filled	

Chef	Raffaella	

	Torus	Current		1900A				
	inbending	nega3ve	tracks	

nega3ve	tracks	

θ>10 deg.  
p>2 GeV/c 

θ>10 deg.  
p>2 GeV/c 



Code	Organiza5on	
•  Reconstruc5on	tagging	scheme	u5lized…	

	

•  Github	reorganiza5on	in	progress	(Nathan)	

minor	change	

major	change	

Comments	go	
in	release	
notes	

Code	in	Git	
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EC/PCAL	Reconstruc5on	(C.	Smith)	
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