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Cluster structures 
in stable and unstable nuclei	
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Cluster structures 
in n-rich nuclei	
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MO bond and Cluster res. in 22Ne	


16O α 

16O α 

MO-bond 

Cluster res. 

22Ne	
 18O+α	


AMD study by Kimura, PRC75 (2007)	


Exp Scholz et al., Rogachev et al., Goldberg et al.,Ashwood et al., Yildiz et 
al.,  
Theor: Descouvemont, Kimura,  
 

EXP	

 AMD	




α-cluster states in n-rich nuclei	
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-> information of nucleus-nucleus potential and valence neutron 
effects there. 
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Two kinds of cluster structure	


strong coupling cluster   V.S.  weak coupling cluster 

•  Cluster core at surface 
•  Clusters are overlapping 
•  Usually bound state 
•  Indirect evidence 
deformation, trancitions,  
charge radii, s.p. config. 
 
ex)  when knock-out the deeply bound cluster,  
the residual may not be the pure  
ground state but contain g.s. and  
excited configurations. 

•  Excitation of relative motion 
•  No overlap. far from each other 
•  Excited states near or  
     resonances above threshold  
•  more direct evidence 
alpha-decay, alpha scattering 
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Cluster phenomena in n-rich Be	
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3. Some topics of  
cluster phenomena	




3-1. MO bond in n-rich Be  
     & vanishing of magic number 
 
3-2. Cluster resonances 
 
 
3-3. Linear chain in n-rich C	
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Cluster phenomena in n-rich Be	
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3-1. MO bond in n-rich Be  
     & vanishing of magic number 
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α-cluster states in n-rich nuclei	
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Question: Is triton cluster general?	
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Summary	

Rich cluster phenomena in n-rich nuclei 
as function of proton and neutron numbers and 
excitation energy 

ü  Cluster formation/breaking in low-lying states 

ü  Cluster excitation and resonances	


ü  valence neutrons: MO Bond, new types of clusters 

ü  Many clusters : cluster gas, chain 

strong coupling cluster   V.S.  weak coupling cluster 



Ikeda diagram  
Ikeda et al.PTP464-S (1968) 

Extended Ikeda diagram 
von Oertzen et al (2006) 

Taken from Phys. Report 432 (2006) 

Law of cluster states in n-rich nuclei: 
Extended Ikeda diagram?	



