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Background:	weakly	bound	nuclei	difficult	to	study	because	
continuum	 states	must	 be	 included	 Nicole	 Vinh	Mau,	 NPA592	 33	
(1995)	
	o		,	originally	studied			



At	the	begining	treated	as	bound	states,	now	many	different	“fundamental”		methods:	
	
NCSM,	Navratil,	Barrett	can	treat	the	continuum,	also	Nazarewicz		et	al.	(Gamow	states	
and	Berggren	ensemble).	
	
See	Sofia	Quaglioni	rewiev		EPJP	(2018)	133:385.	
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Le	funzioni	d’onda	ab-initio	hanno	una	struttura	complicata		e	spesso	sono	difficili	da	inserire	
anche	solo	numericamente	in	un	codice	standard	che	calcola	reazioni	di	breakup	o	
	trasferimento.	
	
Spesso	sono	fittate	con	delle	funzione	calcolate	in	una	WF	e	poi	se	ne	usa	solo	la	parte	
	asintotica.	
Es:	G.	Salvioni,	Tesi	Magistrale,	2014:	
	
	
	
	



Oppure:		 Halo-EFT	following	[P.	Capel,	D.	.Phillips,	and	H.-W.	Hammer,	Phys.	
Rev.	C	98	,	034610	(2018)]	
Extract	ANC	from	tranfer	data	14C(d,p)	15C,	impose	the	halo-EFT	wave	
function	has	the	same	ANC	and	then	use	it	in	breakup	reaction	
calculations.	



18O(9Be,11Be)16O	

	15.0-MeV	triton	beam	from	the	University	of	Pennsylvania	
	tandem	
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A.B	&	R.	J.	Charity,	PRC89,	024619	(2014)	

n-9Be	scattering	data	+	calculations		

Resonances described by consistent	with	dispersive	contribution	
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Transfer	bewtween	bound	states	





How	accurate	is	this	method?	







CONCLUSIONS	

•  	Ab-initio	structure	calculations	including	the		continuum	of	a	system	n+N	contain		
						all	scattering	information	usually	obtained	with	an	optical	potential,	at	least	as	far	as	
						low	relative		energies	of	the	n+N	system	are	concerned.	

•  In	the	structure	community	phase	shifts	are	usually	discussed.	The	calculations	provide	
					infact		an	S-matrix.	

•  The	11Be	nucleus	has	recently	been	discussed	as	n+10Be.	This	is	very	useful	because	free	
					scattering	data	do	not	exist	due	to	the	difficulties	in	obtaining	10Be	targets.	

•  We	have	used	the	n-10Be	ab-initio	S-matrix	to	describe	an	experimental	spectrum	from	2n	
					transfer	18O(9Be,11Be)16O			at	84	MeV	at	LNS-Catania.	

•  The	two-step	model	used	seems	to	work	ok	also	as	far	as	the	absolute	cross	sections	are		
						concerned.	

•  	Unfortunately	2n	symultaneus	transfer	and	2n+9Be	structures	cannot	be	described.	





																					n+9Be	
….	SF	VMC	density	&	σnp	&σpp-		
parametrized	according	to	C.	A.	Bertulani,	and	C.	De	
Conti,	Phys.	Rev.	C81		(2010)		064603.	
	AB	phenomenological,	DOM												
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