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shell	model:	α2		≅		10	%	
two-neutron	transfer:		α2	≅	75	%			
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role	of	p(f7/2)	–	n(g9/2)	in	zinc	isotopes	around	N=40:	
•  A.	Lisetskiy	et	al.,	PRC	70,	044314,	2004	
•  O.	Sorlin	et	al.	PRL	88,	092501,	2002		
•  D.	Muecher	at	al.	PRC	79,	054310,	2009	

Y.	Tsunoda,	T.	Otsuka,	et	al.,	Phys.	Rev.	C	89,	031301	(2014).	
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production of monoenergetic neutrons: 
3H(p,n) 3He 
0.5 < En < 5.5 MeV 50   keV < ΔEn < 100 
keV 
neutron flux: 107 1/s 
target:12 g ZnO 
angular disributions: En=2.5 MeV + En=3.6 MeV 
excitation function: En=1.5–4 MeV (steps of 100 keV) 

InelasNc	Neutron	Scafering,	
University	of	Kentucky	

tau(2+3)	=	195(24)	fs	



			exp.	data 	 	 	 								JJ4C	shell	model		

Shape	Coexistence	at	the	“Shore”	of	
the	Island	of	Inversion	at	N=40	

NushellX	@	UofG	with	new	“JJ4C”	effecNe	interacNon:		modified	interacNon	of	JJ4B:	56Ni	core	and	p3/2,	f5/2,	p1/2,	g9/2	
D.	Muecher,	E.	Peters,	B.	A.	Brown	et	al,	to	be	published	
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J=2	

wavefuncNon	for	2+3	state:	
49%	is	this	single	configuraNon!	

large	magneNc	moment	and	lack	of	
configuraNon	mixing	for	2+3	state:	
strong	M1	transiNon	into	2+1	state	

μ(2+3)	=2.02	μN		
(shell	model)	

Shape	Coexistence	at	the	“Shore”	of	
the	Island	of	Inversion	at	N=40	



			exp.	data 	 	 	 								

Shape	Coexistence	at	the	“Shore”	of	
the	Island	of	Inversion	at	N=40	

Y-rast	band:		
•  protons	move	to	1f5/2	and	

neutrons	into	1g9/2	
•  1f7/2	occupaNon	highest	for	0+2,	

2+3	states:	type-II	shell	evoluNon!?	
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lifle	mixing	between	2+3	and	2+2	states:	
coherent	change	in	proton	and	neutron	
configuraNons,	driven	by	the	strong	T=0	
pn	tensor	interacNon	1f5/2	–	1g9/2	

large-scale	SM	using	48Ca	core	and	fpg	interacNon:		
P.	C.	SRIVASTAVA,	Mod.	Phys.	Le,.	A,	27,	1250061	(2012)	



Shape	Coexistence	at	the	“Shore”	of	
the	Island	of	Inversion	at	N=40	

•  strong	M1	transiNon	2+4	à2+3	of	the	same	origin:	interband	M1	transiNons	
as	a	robust	feature	to	trace	shape	coexistence	at	closed	shell	nuclei?	

•  more	mixing	for	4+	states:	protons	have	to	go	into	f5/2	to	couple	to	J=4!		

à	tensor-degree	of	freedom	controls	mixing	of	the	two	configuraNons	at	N=40	
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slide	Wolfram	
Korten,	INPC	2016	



MulNple	Coulomb	ExcitaNon	of	72Zn	
with	MINIBALL	at	ISOLDE	

72Zn	mean	beam	intensity	(MINIBALL):	(3.5	±	0.3)	·	107	pps		
	



Ph.D.	thesis	S.	Hellgartner	
(TU	Munich),	Sep.	2015	



72Zn,	2+1	Quadrupole	Moment	





72Zn,		this	experiment	 JJ4C	shell	model	

4+	states	gain	collecNvity	in	neutron-rich	Zn	
isotopes	due	to	interplay	p(f5/2)	–	n(g9/2)	



•  inclusion	of	n(2d5/2)	seems	essenNal	using	a	
perturbaNon	approximaNon(B.A.	Brown,	priv.	com.)	

•  full	calculaNon	using	48Ca	core	and	pf-sdg	on	the	way:	
P.C.	Srivastava,	Indian	InsNtute	of	Technology,	Roorkee	
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perturbaNon	approach:		
P	.	Decowski,	W.	Benenson,	B.A.	Brown	and	H.	
Nann	Nuclear	Physics	A302	(1978)	186-204	



Technical	University	of	Munich:	
•  S.	Hellgartner	+	K.	Nowak:	ISOLDE	
•  K.	Wimmer,	R.	Gernhäuser,	R.	Krücken	
		
University	of	Kentucky:	
•  E.	Peters	
•  S.	W.	Yates	and	his	team	

NSCL,	MSU:		
•  B.	A.	Brown	

Indian	InsNtute	of	Technology,	Roorkee	
•  P.C.	Srivastava	
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shell	model:	α2		≅		10	%	

32Mg	 “Shape	coexistence	is	the	portal	to	deformaNon”	
(A.	Poves)	

E.	Caurier	F.	Nowacki	and	A.	Poves,	PRC		90,	014302	(2014)	
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Shape	coexistence	and	the	role	of	the	
tensor	force	


