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Isospin	proposed	by	W.	Heisenberg	(1932)	

Isospin	conservation	
														

[H ,T ]= 0

[H ,T ]= [VC ,T ]≠ 0

[H ,T ]= [VC +VCSB +V CIB ,T ]≠ 0

But	the	violation	is	rather	small.	

Existence	of	Isobaric	Analog	States	
(Experimental	Evidence	by	charge	exchange	reaction)	



Bohr-Mottelson:	Isospin	violation	





Indiana	Cyclotron	
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How	can	we	reconcile	this	contradiction	between	IAS	energy	and	neutron	skin?	



“	a	state	of	the	art”	calculation”	





Isospin	proposed	by	J.	Heisenberg	

Isospin	conservation	
														

[H ,T ]= 0
[H ,T ]= [VC +VCSB +V CIB ,T ]≠ 0

Scattering	Length	



CSB	and	CIB	in	Lattice	QCD	calculations	in	future	project	

ΔaCSB =1.4
Δa CIB= 5.7
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Isospin	projected	HF	calculations	
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Ours	
u0/2					12.9	
S0/2				-13.1	
												-0.985	



CSB	and	CIB	from	1S0	NN	scattering	=>	scattering	length	
(T.	Suzuki	et	at.,			PRC47,	R1360	(1993)）	
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The	ratio	of	adjusted		CSB	and	CIB	is	2-3	times	smaller	than	the	above	
value.		The	adjusted	values	may	include	the	effect	of	Coulomb	
correlations	beyond	mean	field	and	also		many-body	ISB	correlations.	
		



Summary	

1.  Skyrme	and	RMF	EDF	show	a	strong	correlation	between	
EIAS	and	neutron	skin	of	208Pb.		However,	EDF	does	not	
properly	describe	the	excitation		energy	of	IAS.	

2.  Refitted	EDF	with	CSB	and	CIS	gives	good	account	of	both	
EIAS		and	other	ground	state	observables,	BE,	charge	radii,	
neutron	skin.	

3.  Mass	measurements	of	isospin	doublet	and	triplets	give	
complementary	information	of	CSB	and	CIB	interactions.	

4.  A	better	knowledge	of	CSB	and	CIS	in	nuclear	medium	gives	
a	further	enhancement	of	nuclear	matter	properties,	EoS	
and	symmetry	energy.			








