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Hall	A/C		DVCS	is	part	of	a	worldwide	program	

	
In	the	valence	region	(JLab)	
Par@ally	complimentary,	overlapping	
•  Hall	A:		high	accuracy	(~5%)	

											:	limited	kinema@c	
•  Hall	B:	wide	kinema@c	range	

										:	limited	accuracy	(15+%)	
	

Timeline	
•  Pioneering	results	from	non-dedicated	experiments	(Hall	B	and	Hermes):	~2001	
•  First	round	of	dedicated	experiments	(Hall	A/B	and	Hermes):	~	2005	
•  Second	round	of	dedicated	experiments	(Halls	A/B):	~2010	
•  Compelling		DVCS	program	at	JLab-12	GeV	and	Compass:	2014	and	later	

	

DVCS1	

DVCS2	

DVCS3	



The		Hall	A	detector	scheme	

t	(ns)	

Luminosity	of	~5.	1037	Hz/cm2	

208	PbF2	blocks	

1	GHz	digi@zer	



Trigger	with	at	least	one	cluster	in	the	calo.	
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ARS	
Triggers	if		a	group	of	2*2	
blocks	is	above	threshold	

DVCS	TRIGGER	

DVCS3-	kin	 1	cluster	 2	clusters	

36_1	 100	 23	

36_2	 100	 27	

36_3	 100	 26	

Target-Calorimeter	distance	such	that		
2γ from π0	are	separated	by	3	blocks	

In	some	case,	this	trigger	is	by-passed	



2-clusters	events	used	for		DVCS	analysis	

Evalua/on	of	π0	contamina/on	to	DVCS	signal	

Monitoring	and	fine	adjus/ng	
	of	energy	calibra/on	
	
•  First	 pass:	 elas@c	 calibra@on	 p(e,e’p’):	

invasive	about	every	4	weeks	
•  Second	pass:	π0	calibra@on	with	about	1	

day	of	data	parasi@c	to	DVCS	data	taking	



Toward	selec/ng	p(e,e’π0)p’	for	physics	

	t	i	=	t(e’)	–	t(γi)	
	
•  e’γ1γ2	all	in	coincidence	
•  e’γ	in	coincidence	but	not	with	the	other	γ	
•  γ1γ2	in	coincidence	but	not	with	e’	
•  e’γ1γ2	all	in	random	coincidence.	

•  Sokware	threshold	of	500	MeV	
on	each	cluster	
	
•  Avoid	the	edge	of	the	calorimeter	
to	ensure	full	reconstruc@on	of		
the	EM	shower.		



Hard	Exclusive	Meson	cross-sec/on	

But:	 DVCS1	results	
Fuchey	et	al.	Phys	Rev	C	
83.025201	(2011)	
	
Q2=	2.3	GeV2	

	xB=0.36	
ε=0.61	
	
Similar	results	at:	
•  CLAS	with	π0	
•  HERMES	&	Hall	C	with	π+	

At	first	thought,	if	QCD	factoriza@on	applies: 		
	σL	expected	to	dominate	with	σT	suppressed	by	1/Q.		



DVCS2	results	
	
M.	Defurne	et	al.	
PRL	117,	26	(2015)		
	
xB=0.36	
t-tmin=0.025	GeV2	

	



Why	such	a	large	dσT	contribu/on?	

Modified	factoriza@on	approach	proposed	by	
•  Ahmad,	Golstein	and	Liu@	(Phys.Rev.D79,	054014	(2009))	
•  Goloskokov	and	Kroll	(Eur.Phys.J	A47,	112(2011))	
	

In	these	models:	
•  Factoriza@on	is	possible	because	of	the	specific		make	up	of	the	

mesons	(singulari@es	cancella@ons),	
•  Twist-3	Distribu@on	amplitudes		couple	with	transversity	GPDs.		
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DVCS2	results:	fully	separated	contribu/ons	

G-H-L	(‘11)	
G-K		

Small	dσL,	large	dσT:	models	ok	on	these	
Wrong	sign		and	Q	dependence	on		dσTL	and	dσTT	
dσTL	sizeable		=>	dσL	is	small	but	not	null	



At	Q2=1.75	GeV2	and	xB=0.36	,	half	of	the	data	taken	on	a	LD2	
target.	
	
Below	the	two	pions	threshold:	
	
	

From	LH2,	
add		Fermi	smearing	

DVCS2	results	neutron	data	
M.	Mazouz	PRL	118	(2017)	22,	222002	

LD2	
LH2	
LD2-LH2	
	
d(e,e’π0)d	
n(e,e’π0)n	
	

Computed	for	
n(e,e’π0)X	

separated	by		

�M2
X = t(1�M/Md) ⇡ t/2



			E=4.45	GeV	
<t’>=	0.025	GeV2	

E=5.55	GeV	
<t’>=0.021	GeV2	

d(e,e’π0)d	
n(e,e’π0)n	

Events	with	missing	mass	squared	below	0.95	GeV2:	

•  	are	divided	in				12	x	2	x	5	x	30	bins	in	φ,	E,	t	and	Mx
2	

 φ,	E	allow	for	L,	T,	LT	and	TT	separa@on	
	 			Mx

2	allows	for	the	n/d	separa@on	
	
•  	fived	with	eight	cross-sec@on	func@on	structure	

	
	 d�n,d

⇤ (t) ⇤ = T, L, LT, TT

Q2=1.75	GeV2	and	xB=0.36		



DVCS2n	results:	fully	separated	contribu/ons	

Goloskokov	and	Kroll	
Eur	Phys	J	A47	(2012)	

ĒT = 2H̃T + ET

Q2=1.75	GeV2	and	xB=0.36		



Goloskokov	and	Kroll	
Eur	Phys	J	A47	(2012)	

u	quark	
d	quark	

DVCS2n	results:	flavor	separa/on	

Q2=1.75	GeV2	,	xB=0.36		

account	for	the	unknown	phase	
varia@on	between	u	and	the	d	
amplitude		γ*q	->	q’π0		
convoluted	with	(H,E)T	



E12-06-114:	high	impact	experiment		

50	%	of		
PAC	alloca/on	
taken	in	between	
2014	and	2016		
	



E12-13-010: “DVCS” at 11 GeV in Hall C 

Ø  Energy separation of the DVCS cross section 

Ø  Higher Q²: measurement of higher twist contributions 

Ø  Low xB extension (thanks to sweeping magnet) 

1116-block	PbWO4		
calorimeter	

Sweeping		
magnet	

Hall	C	
HMS	

Tenta@ve	running:	
~	2019-20	??	



E12-13-010: electro-production of π0 in Hall C 



Outlook 

•  Our	 scheme	 is	 to	 measure	 electro-produc@on	 of	 π0	 parasi@cally	 to	
DVCS.		

•  We	 have	 published	π0	 	 data	 on	 proton	 and	 neutron	 for	 all	 our	
6GeV	data.		

•  We	have	data	on	tape	at	12	GeV	(one	energy	only).	
•  We	will	take	data	at	12	GeV		with	NPS	(mul@ple	energies).	

•  	 Our	 data	 support	 the	 dominance	 of	σT	 measured	 by	 HERMES	 and	
CLAS	and	explained	by	the	modified	factoriza@on	approach	proposed	
by	Liu@	and	by	Kroll	
Can	experiment	provide	data	that	would	further	“test”	this		modified	
factoriza@on	scheme?	

•  We	have	published	a	first	flavor	 separa@on	of	 the	<HT>	and	<ET>.	A	
limi@ng	 factor	 to	 the	 precision	 of	 this	 measurement	 is	 the	 rela@ve	
phase	between	 the	u	and	d	amplitudes.	 	 This	 could	be	mi@gated	by	
exclusive	p(γ*,ηp)	data.	
	Is	this	worth	it?	


