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Par,,on	
  structure	
  in	
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  model	
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Energy	
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  states	
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Quantum	
  numbers	
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  dimension	
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(Ground	
  state	
  energy	
  problem)	
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  states	
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EXPONENTIAL	
  
CONVERGENCE	
  
OF	
  SINGLE-­‐PARTICLE	
  
OCCUPANCIES	
  

(first	
  excited	
  state	
  J=0)‏	
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Orbitals f5/2 and f7/2 
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Recursive relation 
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  pf	
  -­‐	
  space	
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  p	
  +	
  sd	
  +	
  pf	
  shell	
  space	
  
WBT	
  interac,on,	
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  parity	
  	
  
	
  	
  
Exact	
  shell	
  model:	
  	
  	
  	
  	
  	
  	
  stair-­‐dashed	
  (with	
  CM)	
  and	
  stair-­‐solid	
  (no	
  CM)	
  
Method	
  of	
  moments:	
  straight-­‐dashed	
  (with	
  CM)	
  and	
  straight-­‐solid	
  (no	
  CM)	
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MEAN  FIELD  COMBINATORICS 
 
S. Goriely  et al. Phys. Rev. C 78, 064307 (2008) 
                                            C 79, 024612 (2009) 
 
http://www.astro.ulb.ac.be/pmwiki/Brusslin/Level  
 
Hartree – Fock – Bogoliubov plus 
Collective enhancement with certain phonons 







26Al	
  

Staircase	
  –	
  experimental	
  coun,ng	
  of	
  levels	
  	
  (“pessimis,c”	
  and	
  “op,mis,c”)	
  	
  	
  

PROBLEMS:	
   Oscillator	
  classifica,on	
  
Parameter	
  of	
  the	
  finite	
  range	
  Gaussians	
  
Ground	
  state	
  energy	
  
Inter-­‐shell	
  effec,ve	
  interac,ons	
  
Excited	
  states	
  are	
  in	
  the	
  con,nuum	
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Classical	
  definiFons	
  
For	
  given	
  energy	
  E	
  –	
  linear	
  interpola,on	
  	
  
determines	
  the	
  spin	
  cut-­‐off	
  parameter	
  
	
  
Good:	
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  (all	
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  parts	
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  1	
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  interacFon)	
  
	
  
Isospin	
  spoils	
  the	
  random	
  	
  spin	
  coupling	
  
	
  

Energy	
  dependence	
  of	
  spin	
  cut-­‐off	
  parameter:	
  	
  
σ2	
  proporFonal	
  to	
  T.	
  
To	
  extract	
  this	
  parameter:	
  	
  
	
  σ2	
  	
  =	
  α	
  √(E)	
  [1+βE]	
  
	
  in	
  the	
  appropriate	
  energy	
  regions	
  
	
  













(sd)	
   (pf)	
  

StaFsFcal	
  slope	
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Neutron	
  resonances	
  
	
  
****	
  
Low-­‐lying	
  levels	
  
	
  



THANKS 
 
•  Mihai Horoi (Central Michigan University) 
•  Roman Sen’kov (La Guardia College, N.Y.) 
•  Antonio Renzaglia (Michigan State University) 
 





Shell	
  model	
  level	
  density	
  (28Si,	
  J=0,	
  T=0)‏	
  

Averaging over 
•   10 levels 
•   40 levels 
 
(distorted edges)  ‏

J	
  =	
  2,	
  T	
  =	
  0	
  

Shell  model 
versus Fermi-gas 
 
a	
  =	
  1.4/MeV	
  
a	
  (F-­‐G)	
  =	
  2/MeV	
  
(two	
  pari,es?)	
  	
  




