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The	
  quasi-­‐conHnuum	
  region	
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Simultaneous	
  extracHon	
  of	
  the	
  funcHonal	
  form	
  of	
  the	
  level	
  
density	
  and	
  γ	
  strength	
  funcHon	
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ParHcle-­‐γ	
  coincidences	
  
from	
  92Mo(p,p’γ)	
  

Oslo	
  
method	
  



The	
  Oslo	
  method	
  step-­‐by-­‐step	
  

1.  Run	
  experiment	
  and	
  obtain	
  parHcle-­‐γ	
  coincidences	
  
2.  Unfold	
  spectra	
  with	
  detector	
  respons	
  	
  
3.  Extract	
  first-­‐generaHon	
  matrix	
  
4.  Extract	
  level	
  density	
  and	
  gamma	
  strength	
  

funcHonal	
  forms	
  from	
  first-­‐generaHon	
  matrix	
  
5.  Normalize	
  results	
  to	
  other	
  data	
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spin	
  2-­‐6ħ  

Ex	
  

γ	
  

γ	
  

γ	
  

92Mo(p,p’)	
  	
  	
  

   From	
  total	
  to	
  primary	
  γ-­‐ray	
  matrix	
  	
  

IllustraHon	
  courtesy	
  of:	
  M.	
  Gu]ormsen	
  M.	
  Gu]ormsen	
  et	
  al,	
  Phys.	
  Scr.	
  T32,	
  54	
  (1990)	
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    Primary	
  γ-­‐ray	
  matrix	
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    MulHplicaHve	
  factors	
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€ 
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2π

Mif

2
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   Brink	
  hypothesis	
  

   Fermi’s	
  golden	
  rule	
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NormalizaHon:	
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When	
  available,	
  we	
  find	
  the	
  constants	
  A	
  and	
  α	
  by	
  reproducing	
  the	
  level	
  	
  
density	
  at	
  the	
  neutron	
  separaHon	
  energy.	
  We	
  assume	
  the	
  following	
  
spin	
  distribuHon2:	
  

1)	
  A.	
  Schiller	
  et	
  al,	
  NIM	
  A	
  447,	
  498	
  (2000).	
  
2)	
  T.	
  Ericson,	
  Nucl.	
  Phys.	
  A	
  11,	
  481	
  (1959).	
  

We	
  have	
  infinitely	
  many	
  funcHons	
  that	
  reproduce	
  the	
  first	
  generaHon	
  
matrix1:	
  



Example:	
  113Sn	
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D0	
  from	
  RIPL-­‐3	
  
Spin	
  cutoff:	
  
The	
  Gilbert	
  and	
  Cameron	
  formula	
  (G&C)	
  	
  
Can.	
  J.	
  Phys	
  43(1965)	
  1446	
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NormalizaHon	
  cont.	
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NormalizaHon	
  cont.	
  	
  



Finally,	
  we	
  assume	
  dipole	
  transiHons	
  to	
  dominate:	
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EXPERIMENTAL	
  SETUP	
  AT	
  OSLO	
  
CYCLOTRON	
  LABORATORY	
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  p,	
  d,	
  3He,	
  alpha	
  

The	
  infrastructure	
  at	
  the	
  Oslo	
  Cyclotron	
  Laboratory	
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beam	
  
                                      	


	
  
	
  

p,	
  d,	
  α	


	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

5”x5”	
  NaI	
  
	
  

Backwards:	


ϑ =	
  40o	
  –	
  54o	
  

γ	
  

M.	
  Gu]ormsen	
  et	
  al.,	
  NIM	
  A648	
  (2011)168	
  

SIRI	
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CACTUS	
  Facts:	
  
25	
  NaI(Tl)	
  scinHllators	
  
full-­‐energy	
  peak	
  efficiency	
  	
  
of	
  15%	
  at	
  1.3	
  MeV	
  
	
  
(2	
  LaBr3	
  scinHllators)	
  
	
  



Newest	
  addiHon:	
  Fission-­‐fragment	
  detector	
  (NIFF)	
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NIFF	
  is	
  a	
  PPAC	
  detector.	
  
	
  
The	
  acHve	
  area	
  of	
  NIFF	
  covers	
  about	
  	
  
60%	
  of	
  the	
  forward	
  hemisphere.	
  
	
  
DetecHon	
  efficiency	
  higher	
  than	
  90	
  %.	
  



Newest	
  addiHon:	
  Fission-­‐fragment	
  detector	
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SOME	
  RECENT	
  RESULTS	
  FROM	
  OCL	
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Ac=nides	
  

Upbend	
  in	
  Ge?	
  

Ni-­‐isotopes	
  



Level	
  densiHes	
  are	
  well	
  described	
  by	
  the	
  constant	
  
temperature	
  model	
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Pygmy	
  resonance	
  and	
  low-­‐energy	
  enhancement	
  in	
  the	
  γ	
  -­‐ray	
  
strength	
  funcHons	
  of	
  Pd	
  isotopes	
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T.	
  Eriksen	
  et	
  al.,PRC	
  90,	
  044311	
  (2014)	
  



Pygmy	
  resonance	
  and	
  low-­‐energy	
  enhancement	
  in	
  the	
  γ	
  -­‐ray	
  
strength	
  funcHons	
  of	
  Pd	
  isotopes	
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T.	
  Eriksen	
  et	
  al.,PRC	
  90,	
  044311	
  (2014)	
  



Shell-­‐gap-­‐reduced	
  level	
  densiHes	
  in	
  89,90Y	
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Shell-­‐gap-­‐reduced	
  level	
  densiHes	
  in	
  89,90Y	
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Pairing	
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92MO	
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92Mo:	
  MoHvaHon	
  

•  N	
  =	
  50	
  shell	
  closure	
  effects	
  
•  Astrophysical	
  producHon	
  and	
  destrucHon	
  of	
  

92Mo	
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92Mo:	
  MoHvaHon	
  

•  N	
  =	
  50	
  shell	
  closure	
  effects	
  
•  Astrophysical	
  produc=on	
  and	
  destruc=on	
  of	
  

92Mo	
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Input	
  used	
  to	
  normalize	
  the	
  NLD	
  

•  SystemaHcs	
  for	
  the	
  Mo-­‐isotopes	
  
•  SystemaHcs	
  for	
  N=50	
  isotopes	
  
•  Microscopic	
  calculaHons	
  from	
  GHK	
  08	
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Preliminary	
  results:	
  NLD	
  for	
  92Mo	
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EsHmaHng	
  G0	
  from	
  systemaHcs	
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Spin	
  distribuHon	
  from	
  microscopic	
  calculaHons	
  of	
  GHK08	
  



Preliminary	
  results:	
  GSF	
  for	
  92Mo	
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(g,g’)	
  

(g,x)	
  evaluated	
  	
  

M1	
  spin-­‐flip	
  



QUESTIONS?	
  	
  
THANKS	
  FOR	
  YOUR	
  ATTENTION.	
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