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Majority	=	most	abundant	nucleon	species	in	an	asymmetric	nucleus	
Minority	=	least	abundant	nucleon	species	in	an	asymmetric	nucleus	
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Account	for	~20%	of	all	
nucleons	in	any	nucleus.	
	
Dominate	the	momentum	
distribuHon	above	the	Fermi	
momentum	(kF).	
	
Nucleons	in	the	pair	have	
high	relaHve	momentum	
and	low	center	of	mass	
momentum	relaHve	to	kF.	
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1.  Probability	for	np-SRC	is	~18	
Hmes	larger	than	pp-SRC.	Also	
true	for	heavy	asymmetric	
nuclei.	

2.  Dominant	NN	force	in	2N-SRC	is	
tensor	force.	
	High	momentum	tail	(300-600		MeV/c)	
	is	dominated	by	L=0,2	S=1	pn-SRC	
	pairs.	

1.	

1.	
2.	
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electron-induced	reacHons	
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electron-induced	reacHons	

Hall	A	 (e,e’p)	



9	

CompeHng	effects	
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CompeHng	effects	

<T>Minority											<T>Majority	

Pauli	Principle	
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CompeHng	effects	

<T>Minority											<T>Majority	

Pauli	Principle	 np	correlaHons	

<	 <T>Minority											<T>Majority	>	
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CompeHng	effects	

<T>Minority											<T>Majority	

Pauli	Principle	 np	correlaHons	

<	 <T>Minority											<T>Majority	>	



For	light	nuclei	correlaHons	are	
predicted	to	win	

<T>Minority		
vs		

<T>Majority	

VMC	calculaHons	by	R.	Wiringa	et	al.	(PRC	89,	024305	(2013))	
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<T>Minority		
vs		

<T>Majority	

Can	we	test	
these	

predic3ons	
experimentally?	

VMC	calculaHons	by	R.	Wiringa	et	al.	(PRC	89,	024305	(2013))	
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For	light	nuclei	correlaHons	are	
predicted	to	win	
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Heavy	Nuclei	

neutron’s	correla3on	
probability	saturates	while	

proton’s	doesn’t	

Meytal	Duer’s	analysis	(Hall	B)	
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Heavy	Nuclei	

neutron’s	correla3on	
probability	saturates	while	

proton’s	doesn’t	

Meytal	Duer’s	analysis	(Hall	B)	

What	ab
out	lig

hter	

nucle
i?	



A=3	nuclear	systems	

n	
p	 p	

n	 n	
p	

q 3H	and	3He	are	mirror	nuclei:	
•  n	in	3H	=	p	in	3He	
•  p	in	3H	=	n	in	3He	

3H	

3He	
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A=3	nuclear	systems	
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q 3H	and	3He	are	mirror	nuclei:	
•  n	in	3H	=	p	in	3He	
•  p	in	3H	=	n	in	3He	
	

q Two	ways	to	study	the	proton-to-neutron	
momentum	distribuHon	raHo	in	3He:	

	
3H	

3He	
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A=3	nuclear	systems	
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q 3H	and	3He	are	mirror	nuclei:	
•  n	in	3H	=	p	in	3He	
•  p	in	3H	=	n	in	3He	
	

q Two	ways	to	study	the	proton-to-neutron	
momentum	distribuHon	raHo	in	3He:	

	
•  Measure	the	3He(e,e’p)/3He(e,e’n)	raHo.	

	[Low	accuracy	due	to	the	neutron	measurement]	
	
	

3H	

3He	
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	[Low	accuracy	due	to	the	neutron	measurement]	
	
•  Measure	the	3He(e,e’p)/3H(e,e’p)	raHo.	

	[Complicated	due	to	the	need	for	a	TriHum	target]	
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•  Measure	the	3He(e,e’p)/3H(e,e’p)	raHo.	

	[Complicated	due	to	the	need	for	a	TriHum	target]	
	

	[Hall	A	has	one]	

3H	

3He	
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Accessing	momentum	distribuHons	-	FSI	



Reduced	cross	secHons	

Extract	3He	and	3H	
reduced	cross-
sec3ons.	
Compare	to	detailed	
calcula3ons.	
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ExtracHng	the	proton/neutron	raHo	
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ExtracHng	the	proton/neutron	raHo	
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Inversion	in	the	kineHc	energy	sharing	

n	
p	 p	
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Experiment	preparaHon	
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Kinema3cs	op3miza3on:	
1)  Start	with	back-of-the-envelope	

calculaHon	to	determine	
“interesHng”	kinemaHcs.	

2)  Fix	electron	arm	kinemaHcs	and	
look	where	protons	go.	

3)  Scan	proton	θ	vs.	p	phase-space	
with	a	“box”	the	size	of	the	HRS	
acceptance	looking	for	maximum	
yield.	

proton	θ	vs.	p	



Expected	events	
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Summary	
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-  First	extracHon	of	momentum	distribuHon	raHo	
via	mirror-nuclei	measurements	to	study	relaHve	
kineHc	energies	of	protons	and	neutrons	in	
asymmetric	nuclei	

-  First	direct	test	of	calculated	distribuHons	in	3H/
3He	

-  Coincidence	trigger	is	already	setup	

-  KinemaHcs	have	been	studied	and	opHmized	



Thank	you!	
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