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E12-11-112	
Precision	measurement	of	isospin	dependence	in	the	2N	and	3N	

short	range	correlaAon	region	(SRCS)	

Main	physics	goals	

Ø Isospin-dependence	of	2N	SRCs	
	
Ø 3N	–structure	(Momentum-sharing	and	Isospin)	
	
Ø Cross	secAon	and	raAo	for	the	test	of	few-body	
calculaAon	and	final-state	interacAons	



Inclusive	scaNering	at	large	x	
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e-p	elasAc	scaNering:	x	=	1	
	
QuasielasAc	scaNering	x	≈	1	
	
MoAon	of	nucleon	in	the	nucleus	
broadens	the	peak	to	x~	1.3	
	

Inclusive	Cross	SecAon	
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We	need	to	go	to	high	x	and	Q2	where	Pmin		>	Pf	where	SRCs	are	dominant.		

Minimum	ini-al	struck	nucleon	momentum	

Fermi	momentum	(Pf)	

Pmin	

In	addi-on:	with	x>1.5	and		large	
Q2	we	suppress	many	effects	and	
insuring	clean	quasi-elasAc	
scaNering	on	nucleon	in	a	pair		

Where	to	find	SRCs?	
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		Momentum	Distribu-ons		

C.	Ciofi	degli	A_	and	S.	Simula,	Phys.	Rev.	C		53	(1996)	1689.	

At	high	ini%al	momentums	nA(p)	=	N(A)	*	nD(p)	

Short	range	N-N	interacAon	is	
responsible	for	high	
momentum	tail	of	the	
momentum	distribuAon	in	
nuclei	(	significant	
contribuAon	with	k>kf)		

RealisAc	Nuclear	potenAal		

repulsion	

aNracAon	



SRC evidence: A/D ratios 

High momentum tails should yield 
constant ratio if SRC-dominated 

QE 

N. Fomin, et al., PRL 108 (2012) 092052 
 

Ra-o	of	cross	sec-ons	shows	a	
(Q2-independent)	plateau	above		
x	≈	1.5,	as	expected	in	SRC	picture	



Isospin	dependence	SRCs	

• Experiment	E01-015:	12C(e,e’2N)		

Simultaneous	measurements	of	(e,e’p),	
(e,e’pp)	and	(e,e’pn)	
	
And	the	ra-o	of	(e,e’pn)/(e,e’pp)		

• SRCs	model:	the	nucleon	correlaAon	are	assumed	to	be	isospin	independent	

Almost	all	proton	with	p>kf	in	C(e,e’p)	have	a	
paired	proton	or	neutron	with	similar	
momentum	in	opposite	direcAon.	

Two-nucleon	knockout:	12C(e,e’pN),	
4He(e,e’pN),	A(e,e’pp)	
• Reconstruct	ini#al	high	momentum	proton	
• Look	for	fast	spectator	nucleon	from	SRC	in	
opposite	direcAon	
• Find	spectator	~100%	of	the	Ame,	neutron	
>90%	of	the	Ame	



Isospin	dependence	of	SRCs	

Solid	evidence	of	Isospin	dependence	of	SRCs	

Experiment	E01-015	
R.	Subedi	et	al,	Sc	320,	1476(2008)	 R.Schiavilla,	Phy.	Rev	LeNers.	PRL	98,13501	(2007)	

SRCs	measurement:	pp	&	nn	combine	is	~10%	
Momentum	distribuAon:	np	pair	~20	Ames	bigger	than	pp	



E12-11-112:	kinema-cs	
Beam	current	:	20	muA,	unpolarized.	
Target:														He3	,	H3	
Beam	Energy	:		2.2	GeV	and	4.4	GeV	
Sca]ering	angle:	17	and	19	degree	
	Beam	-me	:		
17.5	days	4.4	GeV	(main	producAon)	
1.5	days	2.2	GeV	(checkout	+	QE)	
	
	
Right	HRS	running	(“parasi-c”)	
	
Lea	HRS	running	(380	hours)	
	
Lea+Right	HRS	running	(	about	1	day)	
	



SRCs	Isospin	study	from	3He/3H	

References:			
Exclusive	electrodisintegraAon	of	3He	at	
high	Q2.		Decay	funcAon	formalism.	Phys.	
Rev.	C	71,	044615.	
(M.M	Sargsian,	T.	V.	Abrahamyan,	M.	I	
Strikman	and	L.	L.	Frankfurt)	

• Isospin-independent	

• n-p	(T=0)	dominance		
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E12-11-112:	projected	results	

Expected	uncertainty		in	2N-SRCs	region	approximately	2%			
Which	will	improve	a	factor	of	3-4	improvement	of	isospin-dependence	
measurement	compare	to	results	of	Jlab	experiment	E01-015.	



How	about	3N-	SRCs	?	

3N	SRCs:	2<x<3	

	CLAS:							Phys.	Rev.	LeN.	96,	082501	(2006).	
	E02-019:		PRL	108,	092502	(2012)	
	E08014:				To	be	submiNed	to	PRL	



	3N-Structure	?	
Symmetric	
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Non-Symmetric:	

• Case1:	nucleon	3	is	single	nucleon	in	3N	

• Case2:	nucleon	3	is	in	pair	of	3N	

Symmetric:	

Non-symmetric:	



Conclusion:  

-Precision	measurement	of	isospin	dependence	in	2N-SRCs	
	
- 	More	informaAon	for	3N	SRCs	and	3N	structure	
	
- Ready	to	take	data	in	Fall	2017	

	

Thank	you	very	much	for	your	aNenAon	


