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Collaborators!



Single Particle Structure and Collectivity in Light Nuclei 
“It was quite a dramatic moment when it was realized that some of the spectra in the light 
nuclei could be given a very simple interpretation in terms of the rotational coupling 
scheme.”   – A. Bohr, 1975 Nobel Lecture 

•  Duality of single-particle and collective model descriptions for atomic nuclei has been 
recognized for decades 

•  19F was an early example, where shell-model calculations in the sd model space with only 3 
valence nucleons outside 16O and a rotational model description both reproduced 
experimental energy levels  

J. P. Elliot and B.H. Flowers, Proc. R. Soc. A 229, 536 (1955). 
M. Redlich, Phys. Rev. 99, 1427 (1955). 

E. B. Paul, Philosophical Magazine, 311, 2:15 (1957). 





Coupling	Limits	

Hc/ΔE	<<	1	

Hc/ΔE	>>	1	

Deforma;on	aligned	
Strongly	coupled	

Rota;on	aligned	
Decoupled	



HELIOS	Experiment	at	ATLAS/ANL	

18F(d,p)19F!



19F in the Rotational Model!
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19F in the Rotational Model!



19F in the Rotational Model!



19F in the Rotational Model!



Doubly-decoupled	band	Strongly	Coupled	band	

18F in the Rotational Model!

A.	J.	Kreiner,	Z.	Physik	A	288	373,	(1978)	
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Strong	Coupling	

18Fgs(d,p)19F  in the Nilsson formalism!



If 

18Fm! 19F!(d,p)!
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18Fm(d,p)19F  in the Nilsson formalism!

Decoupling!

Proton ½[220]  



DeformaUon	aligned	coupling	–	strongly	coupled	band		

RotaUon	aligned	coupling	–	decoupled	band	

18F(d,p)19F  in the Nilsson formalism!

B.	Elbek	and	P.	Tjom,	Advances	in	Nucl.	Phys.	Vol	3,	259	(1969).	
R.	G.	Lanier,	et	al.,	Phys.	Rev.	178,	1919	(1969).	

G.	Th.	KASCHL,	et	al.	Nucl.	Phys.	A155	(1970)	417-444	



Ground-state 

Isomer 

Ingredients!
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Spectator proton wf 

Nilsson amplitudes 

F. S. Stephens, R. M. Diamond, and S. G. Nilsson, Phys. Lett. B 44, 429 (1973) 
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Decoupling 

Choice of deformation!

E. B. Paul, Philosophical Magazine, 311, 2:15 (1957) 



Results!
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… and isospin? !
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M.	A.	Bentley	and	S.	M.	Lenzi,	Progress	in	ParUcle	and	Nuclear	Physics,	59,	2,	497	(2007).	
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… and isospin? An interesting experiment: !

M.	A.	Bentley	and	S.	M.	Lenzi,	Progress	in	ParUcle	and	Nuclear	Physics,	59,	2,	497	(2007).	



Conclusions!

I think it looks good,   however   …… 



Conclusions!
I think it looks good,   however   …… 

 
 I wonder if it passes the audience 

? 




