
Impact	Objec,ves		
•  Predict	proper+es	of	neutron-rich	systems	which	relate	

to	exo+c	nuclei	and	nuclear	astrophysics	
•  Develop	and	apply	new	methods	for	deriving	sca;ering	

proper+es	from	ab	ini,o	nuclear	structure	simula+ons	
•  Produce	accurate	predic+ons	of	nuclear	resonances	with	

quan+fied	uncertain+es		

!  Guides	experimental	programs	searching	for	
tetraneutron	resonances	

!  Demonstrate	the	predic+ve	power	of	ab	ini,o			
nuclear	theory	for	nuclear	resonances	

!  Establishes	founda+on	for	precision	determina+on	of	
new	trineutron	and	tetraneutron	interac+ons		

1. Development	of	SS-HORSE,	a	new	
ab	ini,o	sca;ering	formalism	
extending	the	No-Core	Shell	Model	
(NCSM)	into	the	con+nuum	

2. Demonstrated	predic+ve	power	of	
ab	ini,o	nuclear	theory	for	
sca;ering	observables	

3.  Provided	resonance	predic+ons	for	
future	experimental	searches	

4.  Introduced	new	element	to	the	
chart	of	the	nuclides	

5.  Provided	a	stepping-stone	to		
possible	heavier	mul+-neutron	
systems	

Accomplishments	

Predic'on	of	a	Tetraneutron	

Above:	illustra+on	of	the	experiment	by	
Kisamori,	et	al,	repor+ng	the	detec+on	of	
the	tetraneutron.	Le(:	comparison	
between	theory	and	experiment	for	the	
tetraneutron	resonance.	The	sta+s+cal	and	
systema+c	errors	of	the	experiment	are	
shown	separately	with	the	width		
determined	only	as	a	upper	bound.	The	
results	of	the	NCSM	are	employed	in	the	
SS-HORSE	method	to	produce	the	phase	
shiUs	leading	to	the	resonance	parameters.	
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Experiment: Kisamori, et al., 
PRL 116, 052501 (2016)
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Tetraneutron resonance

Systematic error: Light shaded
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Experimental upper bound on width


