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	Hall	B	Overview	
§  112	collabora1on	members	registered,	~75%	are	on-site,	~25%	remote	links			
§  12	GeV	upgrade	project	nearly	complete,	CD4B	granted	for	all	but	solenoid	magnet.		

§  Solenoid	magnet	–	shipping	to	JLab	scheduled	for	June	28.		
§  The	KPP	run	data	afforded	a	vigorous	detector	calibra1on	program	

§  Event	reconstruc=on,	calibra=on/commissioning	effort	making	excellent	progress	
using	data	from	KPP	and	cosmic	ray	data	

§  CLAS12	upgrades	with	collabora1on	driven	equipment	
§  MicroMegas	(BMT,	FMT)	trackers	completed	and	integrated	with	SVT,	Central	

Neutron	Detector,	Forward	Tagger	preparing	installa=on,	RICH	in	assembly	stage	
§  Solid	flow	of	PhD	theses,	publica1ons	in	refereed	journals	and	conference	talks	

§  The	first	PRL	from	the	G14	run	(HDIce)	has	been	published	
§  189	science	papers	+	39	technical	papers	published	in	refereed	journals		
§  Many	entrances	in	recent	RPP	(PDG)	edi=ons	based	on	CLAS	data	(e.g.	N*’s)		
§  >2,075	talks	at	conference	(>1250	invited)		
§  172	PhD	theses	completed	on	CLAS	results	(37	in	progress)	

§  Non-CLAS	experiments	
§  Proton	Radius	experiment	–	2016	completed,	analysis	ongoing	
§  Heavy	Photon	Search	–	2015	bump	hunt	results	presented	in	JLab	seminar	

§  CLAS12	engineering	&	physics	runs	scheduled	for	October	–	December	2017		
§  Internal	“readiness	for	science”	review		planned	for	September	

§  Division	rules	for	publica1ons,	detector	work,	ERR		
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KPP-Equipment	 Hall B 	

6/14/17	 3 CLAS	collabora=on	mee=ng,	JLab		06/13-16	



T (ns)                                                    T (ns) 

FTOF	calibra1on:	
Beta	vs.	p	and	mass	

distribu1on	
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Calibra1on	of	KPP	Data	
•  Con1nuous	progress	on	KPP	data	
calibra1on	for	all	detectors:	
–  DC	calibra=on	step	sequence	
developed	and	implemented,			
now	under	test	

–  HTCC	calibra=on	extended	to	
include	=ming		

–  ECAL	cosmic	gain	calibra=on	
cross	checked	with	pions,	=ming	
calibra=on	started	

–  Full	calibra=on	of	FTOF	done,	
improvements	to	reach	ul=mate	
resolu=on	in	progress	

Superlayer	1	
residual	a`er	
calibra1on	
	σ	=	360μm	

DC	calibra1on:	
Fit	of	1me	to	
distance	func1on	

ECAL	calibra1on:	
Pion/MIP	cluster	energy	

(48	channels)	HTCC	1ming:		
before																																					a`er	
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Equipment	
Forward Detector (FD) 
-   TORUS magnet  
-   HT Cherenkov Counter  
-   Drift chamber system  
-   LT Cherenkov Counter 
-   Forward ToF System 
-   Pre-shower calorimeter 
-   E.M. calorimeter  
-   Forward Tagger   
-   RICH detector  

Central Detector (CD) 
-   Solenoid magnet  
-   Silicon Vertex Tracker 
-   Central Time-of-Flight  
-   Central Neutron Det.  
-  MicroMegas  

Beamline 
-   Photon Tagger  
-   Shielding 
-   Cryo Target 
-   Moller polarimeter  
-   Polarized Targets  

MM	

CND	
FT	

RICH	

Hall B 	
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https://www.jlab.org/Hall-B/clas12-web/ 

Number of readout channels : 111, 832 
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https://www.jlab.org/Hall-B/clas12-web/ 

Number of readout channels : 111, 832 
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Micromegas	Vertex	Tracker	

6	layers	of	1les	per	sector	

MVT	fully	assembled	in	
the	EEL	by	CEA	Saclay	
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BMT	assembled	in	
the	EEL	by	CEA	Saclay	
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Integra1on	BMT	+	SVT	
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Integra1on	BMT	+	SVT	

BMT (6 layers)


SVT (6 layers) 
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			CVT	(SVT	+	BMT	+	FMT)	

FMT (6 layers)




Tracking	in	full	CVT	
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Single	Track	within	full	acceptance	of	SVT	&	BMT		

CND	
CTOF	

CVT	



Central	Neutron	Detector	

Recent	achievements:	
• 	Construc1on	completed	
• 	Detector	at	JLab	(ESB	building)	since	6/2015	
• 	HV	calibra1ons	of	PMTs	completed	
• 	Cosmic	data	analysis:	σt	~150	ps	for	all	blocks		
• 	Assembly	in	mechanical	structure	done	in	Orsay	
• 	Cosmic	rays	tests	at	JLab	confirmed	σt	
• 	June	2016:	Ancillary	Equipment	ERR	

• 	Calibra1on,	monitoring,	simula1on	and	
reconstruc1on	so`ware	90%	complete	
• 	GEMC	digi1za1on	undergoing	improvements	

Schedule	for	2017:	
• 	Installa1on	in	the	CD	a`er	solenoid	magnet	
commissioning	(09	‘17)	

CND @ Orsay 

CND @ JLab 
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Tracker 
FEE	

Calorimeter	

Tracker	

Scintillation 
Hodoscope	

Forward	Tagger	(FT)	

§  Hardware	interlocks	
installed	and	tested		

§  All	ERR	comments		
implemented	

§  FT-Cal	final	assembly	and	
sealing	in	May	

§  FT	checkout	in	June	
§  Installa1on	in	CLAS12	in	July	
§  Implementa1on	readout	w/	
CLAS12	DAQ	in	summer	

§  FT	ready	for	CLAS12	fall	
engineering	run		

Calorimeter:	electron	energy/momentum	
	 Photon	energy	(ν=E-E’),	Polariza1on	ε-1	≈1	+	ν2/2EE’		
	 PbWO4	crystals	with	APD/SiPM	readout	
Scin1lla1on	Hodoscope:	veto	for	photons,	Scin1llator	1les	with	WLS	
Tracker:	electron	angles,	polariza1on	plane,	MicroMegas	detectors	

Detect	electrons	at	small	angle	to	perform	quasi-real	photo-produc1on	experiments.	

HV/LV GUI 

Hall B 	

FT-Cal+FT-Hodo+FT-Trck 
cosmic test at JLab 
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Hall B 	
Mechanical	structure	
-  Mechanical	structure	ready	
-  Exit	panel	completed	and	assembled	

Spherical	mirrors	
-		Support	completed	
-  Alignment		test	successful	
-  Mirrors	sent	for	coa=ng	

Aerogel	
-  Produc=on	of	3	cm:		
				minimal	quan=ty	achieved	
-  Produc=on	of	2	cm:	expect	

comple=on	early		August	
-  First	assembly	test	performed	
					Safe	rota=ons	up	to	100o		

On-line	monitor	of	alignment	procedure	
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Hall B 	

On	schedule	for	the	installa1on	in	Hall	B	in	September	2017	

Cosmic	runs	(in	prepara1on)	
-  Light	=ght	box		
-  Full	DAQ	chain	
-  GEMC	simula=ons	
-  Java	reconstruc=on	

Channel	by	channel	1me	calibra1on	

Electronics:	
-  FE	Electronics	produc=on	done	
-  Characteriza=on	ongoing	

±	1ns	

SPE	signal	
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e	+	transverse	HD	 H.	D. 	

UITF  ó  10 MeV accelerator in the TestLab

-  energy deposition in HD similar to 10 GeV

     ó testbed for transverse e+HD 

- progressing with budget-limited schedule

      
- Cave 1 section nearly complete; keV beams ≈Sept/17



- MeV beams in Cave 2 ≈Mar/18

      
- HD tests with beam start ≈May/18


H
D 

Cave 1 
Cave 2 
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Prepara1ons	for	Fall	Runs	
§  Complete KPP data calibration  

§  Cosmic ray test with full complement of forward detectors  
§  Checkout all 18 drift chambers (all 6 sectors) for noise levels 
§  Measure tracking efficiencies for minimum ionizing particles 
§  Test special triggers for engineering run and physics runs  

§  Calorimeter pixel triggers for cosmic ray calibration of calorimeters and 6/5 
superlayer reconstruction 
§  Tracking triggers in DCs (DCRB) and hits in FTOF,  PCAL and EC   

§  Train reconstruction software on real events in all 6 sectors and 3 regions 

§ Plan on internal “Ready for Science” review in September 
§  Status of all detectors, calibrations, reconstruction, particle ID, …  
§  Full event reconstruction in FD and CD and correlations 
§  Acceptances for several reactions, impact of background occupancies 
§  “Online” calibration procedures 
§  Documentation 
§  Identified lead teams 
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Cosmic	Ray	in	DCs	 Hall B 	
§ 	Cosmic	ray	commissioning	of	drik	chamber	system	

§ 	Develop		suitable	trigger	with	EC	&	PCAL	to	select	cosmic	rays	poin=ng	
towards	(virtual)	target	&	tracking	trigger	
§ 	Test	DC	&	DCRB	performance	in	quasi	realis=c	condi=ons	(w/o	beam)	
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HSWG	 DPWG	 NPWG	 ALL	

2000	 -	 1	 1	 2	

2001	 2	 3	 -	 5	

2002	 3	 -	 1	 4	

2003	 7	 4	 1	 12	

2004	 3	 3	 4	 10	

2005	 7	 3		 2	 12		

2006	 8		 4	 3	 15		

2007	 7		 2	 3		 	12		

2008	 4	 6	 2	 	12	

2009	 8	 7		 4	 	19	

2010	 4	 2	 4	 	10	

2011	 3	 1	 4	 8	

2012	 6	 3	 2	 11	

2013	 8	 6	 2	 16	

2014	 5	 6	 1	 12	

2015	 4	 5	 3	 12	

2016	 7	 -	 -	 		7	

2017	 4+2	 6	 10+2	

SUM	 90+2	 62	 37	 	189+2	

subm.  

publ 

5 

10 

15 

Physics	Publica1ons	in	refereed	Journals		Hall	B	

updated	10	June	2017	
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D. Ho et al., PRL (in print) 

Neutron	asymmetry	data	led	to	revision	of	photocoupling	
amplitudes,	and	indica=on	of	a	1*	state	N(2040)3/2+.	

First	E	asymmetry	on	neutrons		 H.	D. 	



PRad	Analysis	Status		 Hall B 	

Fig. 1   Extracted diff. cross section vs. scattered angle, for 2.2 GeV incident beam  
             energy (Very Preliminary). Statistical errors are ~ 0.2% per point.  Systematic  
             errors at this stage are estimated to be on 4 % level. 
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Heavy	Photon	Search	
•  HPS	searches	for	an	electro-produced		hidden	sector	photon	(A’)	decaying	to	e+e-	pairs	
•  A’s	could	mediate	dark	maver	annihila1ons	and	interac1ons	with	our	maver	
•  HPS	iden1fies	A’s	with	invariant	mass	and	separated	ver1ces	

Data	Taken:	Engineering	runs	at	1.05	(1.7	days)	and	2.3	(5	days)	GeV	
First	Results	from	2015	Engineering	Run	at	1.05	GeV	
•  Bump	Hunt	Results	announced	at	JLAB	Seminar	:		No	signal;	region	excluded	
.	 HPS	approved		for	180	PAC	

days	

First	extended	run	planned	
for	2018	

e+e-	Invariant	Mass	 Exclusion	Region	
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Detector	upgrade	planned	for	2018	



PAC45	–	Hall	B	Proposed	Experiments	
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Proposals 	Physics	Topic 	 	 	 	Contact 								Days 		
PR12-17-006		Cri=cal	Neutrino-Nucleus	Issues		 	 	 	Hen																					41					
PR12-17-009		Deuteron	Charge	Radius	with	Elas=c	eD	Scaoering	 	Gasparian										39	

New	RG	Proposal		RG-L	
PR12-17-012				Partonic	Structure	of	Light	Nuclei		 	 	Meziani															35	
PR12-17-012A	Tagged	EMC	measurements	on	Light	Nuclei 	 	Dupre 												45	
PR12-17-012B		Spectator-Tagged	DVCS	on	Light	Nuclei	 	 	Armstrong										45	
PR12-17-012C		Other	Physics	Opportuni=es	w/	ALERT 	 	Hafidi 												55	
Total	Beam	Time	Requested 	 	 	 	 	 												55	

RG	Experiment	RG-A	
E12-12-001A					Near	threshold	J/ψ		produc=on	–	LHCb	pentaquark 	Stepanyan	

Levers	of	Intent	
LOI12-17-001				Study	of	J/ψ	Photoproduc=on	off	Deuteron	 	Ilieva	
LOI12-17-002				Search	for	a	φN	bound	state	at	Hall	B 	 	Gao		

New	beam	1me	request	for	Hall	B	Proposals:	 	 	 									 									135	



•  Data	from	KPP	run	currently	employed	for	detector	calibra=on	
&	event	reconstruc=on		

•  Ongoing	cosmic	ray	tests	of	full	6	sector	complement	cri=cal		
•  Ancillary	detector	construc=on	finished	or	well	advanced	–	on	

track	for	use	in	engineering	run		
•  Prepara=ons	for	the	fall	run	are	underway	
•  Internal	“Ready	for	Science”	review	planned	for	September.	
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Summary	

• 	CLAS	data	con=nue	to	deliver	important	science	in	many	areas	–	first	results	
from	G14	run	published	in	PRL.		
• 	HPS	experiment	presents	first	results	from	2015	low	energy	run.	Prad	presents	
update	analysis	of	their	2.2GeV	data	(talks	this	akernoon).	



Users:	collabora=on	publica=ons	procedure 

•  Journal	ar=cles:	
–  Include	all	collabora=on	members	in	author	list	
–  Include	DOE	acknowledgement	
– No=fy	kindrew@jlab.org	and	aoach	preprint	

•  Conference	proceedings:	
–  “On	behalf	of	collabora=on”	–	all	members	not	
required	

– DOE	acknowledgement	not	required	
– No=fy	kindrew@jlab.org	of	proceedings	
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Physics	Division	Work	Planning	Requirements 

•  Physics	Division	requirements	related	to	work	planning,	
control	and	authoriza=on	for	projects	and	test	set	ups	
in	all	Physics	division	work	areas	have	been	updated	
(hops://www.jlab.org/div_dept/physics_division/phys-div-wpr.html)	

•  What	is	new?		
– Descrip=on	how	to	write	an	OSP	and	related	Task	
Hazard	Analysis	

– OSP	examples	
– List	of	addi=onal	resources	for	guidance	(names/
phone	numbers)	
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Experiment	Readiness	Review	in	a	nutshell	
The	ERR	request	has	to	come	through	the	Hall	Leader 
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Addi=onal	slides	



CLAS		PhD	Theses	
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Conference	Presenta1ons	
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Proposal Physics Contact Rating Days Group  New equipment Energy Run Group Target 

E12-06-108 Hard exclusive electro-production  of  π0, η  Stoler B 80 

139 

RICH (1 sector) 
Forward tagger 

11 

A 

F. Sabatié 

liquid 
H2 E12-06-108A Exclusive N*->KY Studies with CLAS12  Carman (60) 

E12-06-108B Transition Form Factor of the η’ Meson with CLAS12 Kunkel (80) 

E12-06-112 Proton’s quark dynamics in SIDIS pion production Avakian A 60 

E12-06-112A Semi-inclusive Λ productiuon in target fragmentation region Mirazita (60) 

E12-06-112B Colinear nucleon structure at twist-3 Pisano (60) 

E12-06-119(a) Deeply Virtual Compton Scattering Sabatie A 80 

E12-09-003 Excitation of nucleon resonances at high Q2 Gothe B+ 40 

E12-11-005 Hadron spectroscopy with forward tagger  Battaglieri A- 119 

E12-11-005A Photoproduction of the very strangest baryon Guo (120) 

E12-12-001 Timelike Compton Scatt. & J/ψ production in e+e-  Nadel-Turonski A- 120 

E12-12-007 Exclusive φ meson electroproduction with CLAS12 Stoler, Weiss B+ 60 

E12-07-104 Neutron magnetic form factor Gilfoyle A- 30 

90 

Neutron 
detector 
RICH (1 sector) 
Forward tagger 

11 B 

K. Hafidi 

liquid 
D2 target 

E12-09-007(a) Study of partonic distributions in SIDIS kaon production Hafidi A- 30 

E12-09-008 Boer-Mulders asymmetry in K SIDIS w/ H and D targets Contalbrigo A- 56 

E12-09-008A Hadron production in target fragmentation region Mirazita (60) 

E12-09-008B Colinear nucleon structuer at twist-3 Pisano (60) 

E12-11-003 DVCS on neutron target Niccolai A 90 

E12-11-003A In medium structure functions, SRC, and the EMC effect Hen (90) 

Beam time partial  sum  765 (1355) 229 

Hall	B	–	Run	Groups		

Experiment ending with A or B are run group experiments approved by the CLAS collaboration. They are running parallel 
to the experiments with same experiment number. Experiments ending with (a) and (b) take data with both run groups.  
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Hall B 	



Proposal Physics Contact Rating Days Group Equipment Energy Group Target 

C12-11-111 SIDIS on transverse polarized target  Contalbrigo A 110 

110 Transverse 
target 

11 H HD C12-12-009 Transversity w/ di-hadron on transvere target  Avakian A 110 

C12-12-010 DVCS with transverse polarized target in CLAS12  Elouadrhriri A 110 

All CLAS12  transverse target proposals 330 110 

E12-11-006 Heavy Photon Search at Jefferson Lab (HPS) Jaros A 180 180 Setup in alcove  2.2, 6.6 I Nuclear 

E12-11-106 High Precision Measurement of the Proton Charge Radius Gasparian A 15 15 Primex  1.1, 2.2 J H2 gas 

Beam time  request from CLAS12 C1 experiments + non-CLAS12  experiments             525 305 

Beam time from approved CLAS12 experiments (from previous table) 1466 (2118) 631 

Beam time for Hall B experiments table 1 + table 2 (incl. 110 days of C1 approved exp.) 1991 (2643) 936 

E12-06-109 Longitudinal Spin Structure of the Nucleon Kuhn A 80 

185 

Polarized 
target 
RICH (1 
sector) 
Forward tagger 

11 C 

S. Kuhn 

NH3 
ND3 E12-06-109A  DVCS on the neutron with polarized deuterium target Niccolai (60) 

E12-06- 119(b) DVCS on longitudinally polarized proton target Sabatie A 120 

E12-07-107 Spin-Orbit Correl. with Longitudinally polarized target Avakian A- 103 

E12-09-007(b) Study of partonic distributions using SIDIS K  production Hafidi A- 80 

E12-09-009 Spin-Orbit correlations in K production w/ pol. targets Avakian B+ 103 

E12-06-106 Color transparency in exclusive vector meson production   Hafidi B+ 60 60 11 D 

E12-06-117 Quark propagation and hadron formation Brooks A- 60 60 11 E Nuclear  

E12-06-113 Free  Neutron structure at   large x Bueltman A 42 42 Radial TPC 11 F Gas D2 

E12-14-001  EMC effect in spin structure functions Brooks B+ 55 55 Pol.  LiH target 11 G LiH 

TOTAL CLAS12  run time (approved experiments)             1466 (2118) 631 

Hall	B	–	Run	Groups		
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Hall	B	–	Run	Groups	
Proposal Physics Contact Rating Days Group Equipment Energy Group Target 

E12-16-010 A search for Hybrid Baryons in Hall B with CLAS12 D’Angelo A- (100) 
100 Forward 

Tagger 
6.6, 8.8 

K 
Confinement 

& Strong QCD 
lH2 E12-16-010A Nucleon Resonances in exc. KY electroproduction Carman A- (100) 

E12-16-010B DVCS with CLAS12 at 6.6 and 8.8 GeV Elouadrhiri A- (100) 

Total  Beam time of Run Group K 100 (300) 100 

Beam time of approved & C1 approved CLAS12 experiments from table 1 + table 2 1991 (2643) 936 

Beam time for Hall B experiments table 1 + table 2 + table 3 2091 (2943) 1036 
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Proposal	Count	 Experiment	Days	 Run	Groups	 RG	days	 Compression		

37	 2943	 11	 1036	 0.35	

In	the	BOAW	we	expect	experiment	schedule:		
-	35	weeks	per	year	≈	35/2	=	17.5	PAC	weeks	=	122.5	PAC	days		
-	With	0.8	Hall	mul=plicity		=>	122.5	x	0.8	=	98	PAC	days	

-	To	run	2943	PAC	days	of	individual	experiments	=	30		years		
-	Run	2943	PAC	days		as	run	groups	=	1036/98	=	10.5	years						

Hall B 	



Run Group Publications 

E1 (a-g) (26): 
§  K. Park et al.,  Measurement of p(e,e’π+)n at 1.6<W<2.0GeV & N* coupl.          PRC 91 045203, 2015 
§  M. Mestayer et al.,  Flavor Dep. of qq-bar Creation Observed in the Exclusive Limit   PRL 113, 152004, 2014 
§  M. Gabrielyan et al.  Induced polarization of Λ(1116) in kaon electroproduction,   PRC 90, 035203,  2014 
§  W. Gohn et al.,  Beam-spin asymmetries from semi-incl. pion elecvtrproduction   PRD89  072011, 2014 
§  H. Lu et al.,  First Observation of the Λ(1405) Line Shape in Electroproduction   PRC 88, 045202, 2013   
§  D. Carman et al.  Structure functions in K+Λ and K+Σ electroprod. at 5.5 GeV  PRC87, 025204, 2013 
§  V. Mokeev et al.,  Study of P11(1440) and D13(1520) in p(e,epπ+π-)  PRC86, 035203, 2012 
§  G. Gavalian et al.   Beam Spin Asymmetries in DVCS with CLAS at 4.8 GeV    PRC79, 015204, 2009               
§  G. Fedotov et al.,  Electroproduction of pπ+π- at 0.2<Q2<0.6, 1.3<W<1.57Ge    PRC79, 015204, 2009             
§  R. Nasseripour et al.,  Polarized structure function σLT’ for p(e,e’K+)Λ in N* region  PRC77, 065208, 2008          
§  H. Denizli et al.,  Q2-dependence of S11(1535) & Evidence for P-wave resonance  PRC76, 015204, 2007         
§  P. Ambrozewicz et al.,  Separated Structure Functions for ep→eKΛ/KΣ Final States    PRC75, 045203, 2007      
§  H. Egiyan et al.,  Electroproduction of single π+ in ep -> eπ+n   PRC73, 025204, 2006      
§  K. Joo et al.,  σLT’ for pion electroproduction in the Roper resonance  PRC72, 058202, 2005      
§  C. Hadjidakis et al.,  Exclusive ρ0 electroproduction from hydrogen   PL B 605, 256, 2005        
§  K. Joo, et al.,  Measurement of σLT’ for p(e,e’π+)n in Δ region  PRC70, 042201, 2004       
§  H. Avakian et al.,  Beam spin asymmetry for p(e,e’π+)X in DIS region   PRD69, 112004, 2004  

  continues on next page            

Hall B 
§  published / accepted §  submitted 
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E1-6 (12): 
§  E.L. Isupov et al.  Cross section of ep->eppi+pi- at W < 2 GeV, 2 < Q2 5 GeV2     arXiv:1705.01901 
§  P. Khetarpal  Near threshold π0 production at high Q2 and generalized ff    PRC87, 045205, 2013 

§  K. Park et al.,  Exclusive nπ+ production in the deep inelastic region    EPJA49,  16, 2013  
§  K. Park et al.,  Generalized form factors at high Q2 in γp->nπ+ near threshold  PRC85, 035208, 2012  
§  I. Aznauryan et al.,  Electroexcitation of N* in CLAS in pion electroproduction     PRC80, 055203,2009     
§  D. Carman et al.,  B-R Polarization Transfer in N* Region for ep→e’K+Λ/Σ   PRC79, 065205,2009      
§  M. Osipenko et al.,  Measurement of semi-inclusive π+ electroproduction off protons  PRD 80, 032004,2009     
§   S.A. Morrow et al.,  Exclusive ρ0 electroproduction on the proton at CLAS    EPJ A39, 5-31, 2009      
§  J. Santoro et al.,  Electroproduction of  φ(1020) Mesons at High Q2 with CLAS  PRC78:025210,2008       
§  I. Aznauryan et al.,  Electroexitation of the Roper resonance in ep→enπ+ at  Q2<4.5    PRC78, 045209,2008    
§  K. Park et al.,  Cross section and beam asymmetries for ep→enπ+ at  Q2<4.5  PRC77, 015208,2008    
§  M. Ungaro et al.,  NΔ(1232) Transition at high Momentum Transfer    PRL97,112003,2006    
§  L. Morand et al.,  Deeply virtual and exclusive electroproduction of ω mesons    EPJ A24, 445, 2005     

Hall B Run Group Publications 

E1(a-g) (26) cont’d: 
§  K. Joo et al.,  Polarized structure function σLT’ in Δ(1232) region  PRC68, 032201, 2003       
§  M. Osipenko et al.,  Kinematically complete measurement of F2 in N* region   PRD67, 092001, 2003       
§  D. Carman et al.,  First measurement of transferred polarization in p(e,e’K+)Λ 	PRL90, 131804, 2003        
§  M. Ripani et al.,  Measurement of p(e,e’pπ+π-) and baryon resonance analysis  PRL91, 022002, 2003       
§  K. Joo et al.,  Q2 dependence of quadrupole strength in Δ(1232) excitation  PRL88, 122001, 2002    
§  S.  Barrow et al.,  Electroproduction of the Λ(1520) hyperon    PRC64, 044601, 2001       
§  S.  Stepanyan et al.,  First observation of exclusive DVCS in beam asymmetry    PRL87, 182002, 2001     
§  K. Lukashin et al.,  Exclusive electroproduction of φ mesons at 4.2 GeV    PRC63, 065205, 2001       
§  R. Thompson et al.,  The p(e,e’p)η reaction at and above the S11(1535)  PRL86, 1702, 2001   

§  published / accepted §  submitted 
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E6 (3): 
§  K. Egiyan et al.  Study of Exclusive d(e,e'p)n Reaction Mechanism at High Q2,  PRL98,261502,2007    
§  A. Klimenko et al.,  Deuteron s.f. with fast backward proton  PRC73,035212,2006       
§  M. Osipenko et al,  Deuteron s.f. F2 in the resonance region & its moments  PRC73, 045205,2006      

E5 (1):     
§  J. Lachniet et al.  Precise measurement of the neutron magnetic form factor      PRL102,192001,2009      

Hall B Run Group Publications 

E1-DVCS (7): 
§  I. Bedlintsky et al.,  Exclusive η production at W>2 GeV and transversity GPDs      PRC 95, 035202, 2017 
§  H.S. Jo et al.,  Exclusive Photon Electroproduction and GPDs       PRL 115, 212003, 2015  
§  I. Bedlintsky et al.,  Exclusive pi0 electroproduction at W>2 GeV with CLAS      PRC 90, 025205, 2014 
§  I. Bedlintsky et al.,  Exclusive pi0 electroproduction str. funct. and transversity GPDs   PRL 109, 112001, 2012 
§  M. Aghasyan et al.,  Precise measurements of beam spin asymmetries in π0  SIDIS    PL B 704, 397, 2011  
§  F. X. Girod, et al.,  Deeply Virtual Compton Scattering Beam Asymmetries      PRL100,162002,2008    
§  R. De Masi et al.,  Beam Asymmetries in Deeply Virtual π0 Production      PRC77, 042201,2008   

E2 (8):    
§  H. Baghdasaryan et al.  Comparison forward/backward pp pair knockout in 3He(e,e’pp)n   PRC 85, 064318, 2012  
§  H. Baghdasaryan et al.  Tensor correlations measured in 3He(e,epp)n   PRL105, 222501, 2010 
§  M. Osipenko et al.  Nucleon structure function F2 in nuclear medium and moments   NPA 845, 1, 2010      
§  K. Egiyan et al.,  Measurement of 2-N and 3-N SRC Probabilities in Nuclei   PRL 96,082501,2006    
§  D. Protopopescu et al.,  ALT’ in electron scattering on He-4 and C-12  NPA748,357,2005       
§  A.V. Stavinsky et al.,  Proton source size measurements in A(e,e’pp)X   PRL93,192301,2004       
§  R. A. Niyazov, et al.,  Two-nucleon momentum distribution in 3He(e,e’pp)n  PRL92,052303,2004     
§  K. Egiyan et al.,  Observation of nuclear scaling in A(e,e’) at xB > 1  PRC68,014313,2003      

§  published / accepted §  submitted 
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Hall B Run Group Publications 

EG1 (14): 
§  M. Mayer et al.   Double spin asymmetry in q.e. scattering off the deuteron   PRC95 024005,2017  
§  P. Bosted et al.,  Spin Asymmetries in π+/π- production with 1.6-5.7 GeV electrons  PRC94 055201,2016  
§  N. Guler, et al.,  Deuteron Spin Structure and the Neutron Contribution   PRC 92, 055201,2015 
§  H. Avakian et al.,  Spin asymmetries in SIDIS of  pion prod. off long. pol. target   PRL105,262002,2010 
§  Y. Prok et al.,  Moments of spin s.f. g1

p and g1
d for 0.05 < Q2 < 3.0 GeV2           PLB 673:12, 2009   

§  A. Biselli et al.,  First measurement of target asymmetry .. In the ep->eppi0   PRC78:045204,2008         
§  P. Bosted et al.,  N15/C12 Cross section ratios`   PRC78:015202,2008      
§  P. Bosted et al.,  Quark-Hadron Duality in Spin structure functions g1p and g1d   PRC75,035203,2007     
§  V. Dharmawardane  Measurement of x-and Q2 dependence of Asymmetry A1  PLB641:11-17, 2006      
§  S. Chen, et al.,  Deeply Virtual Compton Scattering on Polarized Protons   PRL97,072002,2006      
§  R. Fatemi et al,  Proton spin structure function g1(x, Q2) for Q2=0.15-1.6 GeV2    PRL91,222002,2003      
§  J. Yun et al.,  Measurement of inclusive spin S.F.’s of the deuteron   PRC67,055204,2003 
§  A. Biselli et al.,   Polarized beam asymmetry for p(e,ep)π0 in Δ(1232) region   PRC68,035202,2003     
§  R. De Vita et al.,  First measurement of double spin asymmetry in p(e,e’π+)n   PRL88,082001,2002     

§  published / accepted §  submitted 
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E8-BoNuS (2): 
§  S. Tkachenko et al.,   Measurement of nearly free neutron structure functions from ..      PRC 89, 045206, 2014  
§  N. Baillie et al.,   Neutron F2 structure function via spectator tagging     PRL 108, 142001, 2012 



EG3 (1):  
§   H. Egiyan et al.,  Upper limits for the φ(1860) production off the deuteron        PRC85,015205, 2012  

EG2 (4):  
§  O. Hen et al.,  Momentum sharing in imbalanced Fermi systems  Science 346, 614, 2014 
§  O. Hen, et al.,   Transparency ratios from short-range correlated pairs        PLB 722, 63, 2013  
§  El Fassi, et al.,  Onset of Color Transparency in ρ0 production off  nuclei             PLB 712, 326, 2012 
§  A. Daniel, et al.  Nuclear multiplicity ratio for K0

s hadronization at CLAS                PLB 706, 26, 2011 

EG5 (3):  
§   D. Rimal et al.,  Measurement of 2-γ effects in e+/e- cross sections.        PRC 95, 065201 (2017)  
§   K.P. Adhikari et al.,  Towards resolving the proton FF problem w/ new e+e- data      PRL 114 6, 062003, 2015  
§   M. Moteabbed, et al.,  Novel Technique to measure 2-gamma effects in elastic e+p/e-p       PRC 88 025210, 2013   

Hall B Run Group Publications 
§  published / accepted §  submitted 

EG4 (1):  
§   X. Zheng                  Spin asymmetries for the ep-.eπ+n in the N* region at low Q2    PRC.94.045206, 2016 
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EG1-DVCS (6): 
§  P. Bosted et al.  Target/ beam-target Spin asymmetries in π0p electroproduction  PRC 95, 036206 (2017) 
§  P. Bosted et al.  Target/ beam-target Spin asymmetries in π+n electroproduction  PRC 95, 035206 (2017) 

§  A. Kim et al.,  Target and Double Spin Asymmetries for DVπ0P on pol. target   PL B768, 168 (2017)  
§  S. Pisano et al.,  Single and Double spin asymmetries for DVCS on pol. target   PRD 91 5, 052014, 2015  
§  E. Seder et al.,  Longitudinal target-spin asymmetries for DVCS   PRL 114, 032001, 2015 
§  Y. Prok  Precision measurement of g1 of the proton and deuteron at 6 GeV  PRC 90, 025212, 2014 

EG6 :  



Hall B Run Group Publications 

G2 (5):   
§  X. Qian et al,  Near-threshold Photoproduction of φ mesons on Deuterium.     PL B696, 338, 2011 
§  Y. Ilieva, et al.,  Observation of backward peak in γD→ Dπ0 near η threshold  EPJA 43, 261, 2010     
§  P. Rossi et al,  Onset of asymptotic scaling in deuteron photo-distintegration   PRL94, 012301,2005    
§  M. Mirazita et al.,   Complete angular distributions in d(γ,p)n from 0.5-3 GeV   PRC70, 014005,2004     
§  S. Stepanyan et al.,      Observation of S=+1 baryon in D(γ,K+K-p)n  PRL91, 252001,2003 

G1 (14):  
§  M. Dugger et al.,  π+ Photoproduction on protons at energies from 0.675 – 2.875    PRC 79, 065206,2009        
§  M. Dugger et al.,  π0 Photoproduction on protons at energies from 0.675 – 2.875  PRC 76, 025211,2007      
§  I. Hleiqawi et al,   Cross sections for γp→K*0Σ+ at E=1.7-3 GeV     PRC 75,042201,2007        
§  R. Bradford et al,   Measurement of beam-recoil polarization in KΛ, KΣ    PRC 75, 035205,2007      
§  M. Dugger et al.,   η’ photoproduction on the proton    PRL 96,062001,2006      
§  R. Bradford et al.,   Diff. cross sections of  γp--> K+Y for Λ and Σ hyperons            PR C73, 035202. 2006      
§  S. Strauch et al.,  Beam helicity asymmetry in photoproduction of pπ+π-   PRL 95,162003,2005          
§  S. Taylor et al.,  Radiative decays of the Σo(1385) and Λ(1520) hyperons  PRC 71 054609,2005      
§  K. McCormick et al.,   Tensor polarization of φ in high-t photoproductio    PRC 69,032203,2004       
§  J.W. McNabb et al.,   Hyperon photoproduction in the nucleon resonance region    PRC 69, 042201,2004      
§  M. Dugger et al.,   η photoproduction on proton for energies 0.75-1.95G    PRL 89, 222002,2002 
§  M. Battaglieri et al.,   Photoproduction of ω  mesons at large momentum transfer         PRL90, 022002,2003      
§  M. Battaglieri et al.,   Photoproduction of ρ0 on proton at large momentum transfer     PRL87, 172002,2001      
§  E. Anciant et al.,   Photoproduction of φ at large momentum transfer     PRL85, 4862 (2000)  

§  published / accepted §  submitted 
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Hall B Run Group Publications 

G6 (3):    
§  M. Nozar et al.,   Search for exotic mesons in the photoproduction of π+π+π-      PRL102,102002,2009           
§  J. Price, et al.,   Photoproduction of cascades from proton targets      PRC71, 0518201,2005     
§  V. Kubarovsky et al.,   Observation of baryon with S=+1 in p(γ,K+K-π+)n     PRL92, 032001,2004    

G7 (3):  
§  M. Wood et al.  Absorption of omega and phi mesons in nuclei     PRL105:112301,2010   
§  M. Wood et al.,  Light Vector Mesons in the Nuclear Medium     PRC78:015201,2008       
§  R. Nasseripour et al.  Search for medium modifications of the ρ0   PRL 99, 262302,2007     

G3 (4):  
§  I.Pomerantz,Y. Ilieva,..  Hard 2-body photodisintegration on 3He      PRL 110, 24301, 2013 
§  R. Nasseripour et al.,  Coherent Photoproduction of π+ from 3He.    PRC 83, 034001, 2011 
§  R. Nasseripour et al.,  Photodisintegration of 4He into p+t,     PRC 80, 044603,2009      
§  S. Niccolai, et al.,  3-body photodisintegration of He-3 for  0.55 - 3 GeV            PRC 70 064003,2004    

G8 (2):  
§  P. Collins, et al.,   Beam asymmetry Σ for η and η’ photoproduction on proton     PRL, 213-221, 2017 
§  C.A. Paterson et al.,  Photoproduction of Λ/Σ0 using linearly polarized photons    PRC93  065201, 2016 
§  M. Dugger et al.   Beam asymmetry Σ in pi+ and pi0 photoproduction     PRC 88, 065203, 2013 

G9 (2):  
§  I. Senderovich et al.  Helicity asymmetry E in η photoproduction on the proton     PLB 755, 64, 2016 
§  S. Strauch et al.  First Measurement of E asymmetry in p(g,π+)n up to 2.25GeV      PLB 750, 53, 2015  

§  published / accepted §  submitted 
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G11 (24):  
§  V. Anisovich et al.,  K* photoproduction and the search for new N* states    PL B, 2017  
§  R. Dickson, et al.,  Photoproduction of the f1(1285) Meson   PRC93.065202, 2016 
§  M. McCracken et al.  Search for baryon- and lepton-number violating decays of Λ     PRD92, 072002, 2015  
§  B. Dey et al.,  Exclusive phi photoproduction and SMDE      PRC89, 055208, 2014 
§  H. Seraydaryan et al.  phi meson photoproduction on H2 in the neutral decay mode     PRC89, 055206, 2014   
§  K. Moriya et al,  Spin and Parity measurement of the Λ(1405) baryon     PRL112, 082004,  2014 
§  K. Moriya et al.,  Diff. photo. cross sections for Σ0(1385), Λ(1405), Λ(1520)        PRC 88 045201, 2013  
§  C.S. Nepali et al.,  Transverse polarization of Σ+(1189) in photoproduction on H2   PRC 87, 045206, 2013 
§  W. Tang et al,  Cross sections for γp→K∗+Λ and γp→K∗+Σ0 at CLAS  PRC 87, 065204, 2013  
§  K. Moriya et al.,  Measurement of Σπ line shapes near the Λ(1405)    PRC87, 035206, 2013   
§  M. Anghinolfi et al.  Comment on ‘Observation of a narrow structure in p(g,Ks)X’    PRC86, 069801, 2012   
§  D. Keller et al.,  Branching Ratio of the Electromagnetic Decay of the Σ+(1385)   PRD 85, 052004, 2012 
§  D. Keller et al.,  Electromagnetic Decay of the Σ0(1385) to Λγ   PRD 83, 072004,2011 

Hall B Run Group Publications 
§  published / accepted §  submitted 

G10 (7): 
§  S. Pereira et al.,  K-Σ- photoproduction on neutrons in deuterium    PLB 688, 289, 2010 
§  X. Qian et al.,  The extraction of φ−N total cross section from d(γ,pK+K−)n    PLB 680, 417, 2009       
§  W. Chen at al.,  Differential cross section for  γn →π-p   PRL 103:012301,2009       
§  D. Ireland et al.,  Bayesian analysis of pentaquark signals from CLAS data     PRL 100:052001,2008      
§  T. Mibe, et al.,  First measurement of coherent phi production off 2H..   PRC76:052202,2007       
§  S. Niccolai et al.,  Search for Θ+ Pentaquark in γD→ΛK+n    PRL97:032001,2006     
§  B. McKinnon et al.,   Search for Θ+ Pentaquark in γD→pK-K+n     PRL96:212001,2006     
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G5 (2): 
§  C. Cetina et al.,  Photofission of Heavy Nuclei from 0.2 to 3.8 GeV      PRC65, 044622, 2002       
§  C. Cetina et al.,  Photofission of Heavy Nuclei at energies up to 4 GeV      PRL84, 5740, 2000     

 PrimEx (1):  
§  I. Larin et al.,  A new measurement of the π0 radiative decay width    PRL 106, 162303, 2011  

G11 (24) cont. 
§  B. Dey et al.,  Diff. crs. and recoil polarizations for γp ➝ K+Σ0   PRC82, 025202,2010   
§  M. Mc Cracken et al.,   σ and PΛ measurements for the γ p ➝ K+Λ  PRC81, 025201,2010 
§  M. Battaglieri et al.,  Photoproduction of π+π- meson pairs on the proton.    PRD 80, 072005,2009 
§  M. Williams  et al.,  Diff. cross section for γp-> pη and γp → pη’     PRC80, 045213,2009       
§  M. Williams, et al.,  Partial wave analysis of the reaction γp→ωp and search for N*    PRC 80, 065209, 2009      
§  M. Williams, et al.,  Diff. cross section and spin density matrix for γp→ωp    PRC 80, 065208, 2009       
§  M. Battaglieri et al.,  1st measurement of direct f0(980) photoproduction on protons    PRL102:102001,2009     
§  L. Guo et al.,  Cascade production from protons    PRC76:025211, 2007       
§  R. De Vita et al.,  Search for Θ+ in γp→K0K+n, and K0K0p    PRD74:032001, 2006     
§  V. Koubarovsky et al.,  Search for Θ+ pentaquarks in γp→ K+K-p   PRL97:102001, 2006       
§  M. Battaglieri et al.,  Search for Θ+ pentaquark baryon in γp → K0K+n    PRL96:042001, 2006   

G13 (1): 
§  P. Mattione et al.,  Cross section measurements for γn→π−p above the Δ region    arXiv:1706.01963 
§  N. Zachariou et al.,  Σ for Deuteron Photodisintegration for $Eg =1.1-2.3$ GeV      PRC 91 (2015) 055202   

§  published / accepted §  submitted 
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G14 (1): 
§   D. Ho et al.,  p-π- helicity asymmetry measured on polarized H-D target     PRL (2017)  



Advanced Analysis Papers 

E1 - Physics Analysis groups (7): 
v  V. Mokeev et al.,  New results from N* studies from ep-> eppi+pi-     PRC93, 025206, 2016  
v  I. Aznauryan, Burkert  Extracting meson-baryon contributions to N(1675)5/2- excitation    PRC92:015203, 2015 
v  V. Mokeev, et al.,  Model analysis of ep➙epπ+π- at Q2 = 0.2 – 0.6 GeV2    PRC80:045212,2009           
v  H. Avakian, et al.,  Effect of OAM on Valence-Quark Helicity Distributions     PRL99:082001,2007    
v  I. Aznauryan et al.,  Electroexcitation of N* at Q2=0.65 GeV2 in Nπ and Nππ    PRC72, 045201,2005      
v  D. Carman, B. Raue  σL/σT for p(e,e’K)Λ from polarization transfer    PRC71, 065209,2005    
v  I. Aznauryan et al.;  Electroexcitation of Δ(1232), P11, S11, D13 at Q2=0.4, 0.65 GeV2  PRC71, 015201,2005     

EG1 Physics Analysis groups (6): 
v  A. Deur et al.,  The effective strong coupling constant from CLAS spin str. Data   PLB 665:349,2008        
v  A. Deur et al.,  Experimental Study of isovector spin sum rules    PRD78:032001,2008       
v  A. Deur et al.,  Determination of an effective αs from the Bjorken sum  PLB 650, 244,200      
v  M. Osipenko et al.,     Global Analysis of Proton Structure Function g1 and Moments    PRD71, 054007,2005      
v  M. Osipenko et al.,  Higher twist analysis of the proton g1 structure function  PLB 609, 259,2005         
v  A. Deur et al.,  Experimental determination of the Bjorken Integral at low Q2    PRL93, 212001,2004        
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