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Possible	calibration	of	DGT	with	DIAS	 Gamow-Teller	(Ikeda)	sum	rule		
											S--S+=3(N-Z)=24	
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Fully	self-consistent	calculations	
No	closure	approximation	



Data	taken	by	K.	Yako	et	al.		

Quenching	of	spin-isospin	excitations	
1.  Gamow-teller	and	Spin-dipole:	the	same	quenching	factor?	
							(renormalization	of															and													matrix	elements)	
2.  IS	and	IV	spin	modes:	quenching	or	enhancement?	
3.  Delta-hole	excitation	and/or	two-body	meson	exchange	currents	
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•  Total	strength	
–  Asymmetric	single	bump	

  Extend	up	to	～50	MeV	
  Same	as	90Zr(p,n)results	

–  SIII	provides	better	description	
•  0-	strength	

–  Quenched	
  Seems	to	be	fragmented	

•  1-	strength	
–  Softened	compared	with	theory	

  Peak	shift	to	lower	Ex	
•  2-	strength	

–  Hardened	compared	with	theory	
  Peak	shift	to	higher	Ex	

Puzzle	in	SD	Strength	Distributions（Wakasa,	SIR2010,18-21	Feb.,2010)	

  No Skyrme int. which reproduces both total and separated strengths 
  ΔJπ-dependent correlation ? → Require further investigations  

H. Sagawa et al., PRC 76, 024301 (2007). 



C.L.Bai	et	al.,	PRL	105,	072501	(2010)	
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Nuclear	correlations	study	on	DGT	and	DIAS	
	
1.		n-n	and	p-p	pairing	correlations	
2.		n-p	pairing	
3.	Tensor	correlations	
4.	CSB	and	CIB	interactions		
	
	to	be	continued.	



preliminary	



preliminary	

(Ca	isotopes,	shell	model	calculations	were	performed	
by	N.	Shimizu	et	al.	and	N.	Auerbach	et	al.	(2018))	



Courtesy	of	K.	Yako	(2019,	RCNP	experiment)	
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IS/IV-spin-M1 Squared Nuclear Matrix Elements (SNMEs) 
SN
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Exp.	Data,	Matsubara,	et	al.,	PRL115,	102501(2015)	
High	energy	resolution	proton	inelastic	scattering	with	Ep=295MeV	



Ex<16MeV	



Summary	and	future	perspectives	

1.  GT	states:	50%	quenching	of	strength		in	48Ca:																																							
SD	states	in	208Pb:20%	quenching.	

2.  	DGTR	is	a	new	Double	phonon	state	and	provide	a	key	calibration	
unit	for	2nu	double	beta	decay	cross	section.	

3.  HF+HFB(BCS)+QRPA	calculations	are	performed	for	Ca	isotopes	to	Ti	
DGT	transitions	with	n-n,	p-p	and	n-p	pairings.	

4.  IS	spin	M1	transitions	are		observed	in	N=Z	sd-shell	nuclei	and	give	
useful	information	to	find	out	the	IS	and	IV	quenching	of	spin	
transitions.		

5.  No	quenching	of	IS	spin	transitions	=>	No	delta-isobar	coupling,		
						IS	spin-triplet	pairing.	

1.	Extend	calculations	to	medium-heavy	and	heavy	nuclei	
2.	Double	spin-dipole	excitations	


