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W.	Korten	
Lowest	shape	oscillaFons:	
Quadrupole	oscillaFons	of	a	deformed	nucleus:	β	and	γ	

K=0+	,	K=2+	

Transfer	rxs,	E0s,	lifeBmes	etc..	



K=0+γγ	

K=2+	

K=0+	

K=0+ββ	 K=2+βγ	

K=0+	

K=4+γγ	

What can we expect to see? 

B(E2:4+γγà2+γ)	
B(E2:2+γà0+gs)	

=	2.78	

B(E2:0+γγà2+γ)	

B(E2:2+γà0+gs)	
=	5.0	

B(E2:2+ββà0+gs)	

B(E2:2+βà0+gs)	
=	2.0	

Energy	=1	

Energy	=2	

Y.Sun,	2003	



Quasi-parFcle	excitaFons	
Pairing	vibraFons	
CollecFve	excitaFons	
	

Nature	of	K=0+	excitaFons	in	deformed	nuclei	?	
	

		

162Dy:	D.A.		Meyer	et	al.,	Phys.	Rev.	C	74,	044309	(2006)		

162Dy	
Figure	from	C.	Casarella	



162	Dy	
Aprahamian	et	al.,	NPA	764,	42	(2006)	

GRID	(n,γ)	at	ILL	
DSAM	(n,n’γ)	at	U	Kentucky	
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DSAM	via	(n,n'γ)	at	UKY	
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	Energy	raFos	of	K=4+	to	K=2+	:	1.7	
																																								K=0+	to	K=2+	:	1.6	
	





	
	
	
	
	

	

	

	

1.5	ββ?	

	1.4	γγ?	

	2.47	γγ	



K=0+	

K=2+	

156Gd	 K=0+	

K=0+5	

K=2+	K=0+2	

162,164Dy,	168Er	

178	Hf	

K=0+4	

Conclusions:  What is the  nature of K=0+ bands? 

K=0+	

K=0+2	

More	to	come………………….	
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Nature	of	K=0+	excitaFons	in	deformed	nuclei	
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Search for E0 Transitions in 154Gd  

Clovershare was paired with ICEBall (Internal Conversion Electron Ball) 

•  ICEBall consists of 6 Mini-Orange Spectrometers for detecting conversion 
electrons 

• 152Sm(α,2n) reaction was used 

• 154Gd has 16 known 0+ 
states. 10 of these were only 
found in 2006 by Meyer et al. 

• The nature of excited 0+ 
states is not well understood, 
E0 transitions are critical for 
understanding. 



Search for E0 Transitions in 154Gd  

Proof of populating the first two excited 0+ bands using 247.9 keV gate 

Plots show γ-spectrum with corresponding SiLi spectrum beneath, shifted for the 
K-electrons to align with the corresponding γ-lines 

Gate 



Search for E0 Transitions in 154Gd  

Proof of populating the excited 0+ bands using 123.1 keV gate 

Gate	


