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i.  unitary use of common model parameters for different 
mechanisms  

ii.  use of consistent sets of input parameters (OMP, NLD, RSF, …) - 
determined by analyses of various independent experimental data  

iii.  unitary account of whole body of related experimental data  for 
isotope chains and neighboring elements  

 [ activation & particle-emission spectra ] 
 [ enlarged incident-energy range ] 

YES 

NO re-normalization or free parameters (widely-used within ND libraries) 

[ E.D. Arthur – P.G. Young, LANL, ’80 ] 

[ IAEA/NDS RCs/RA (15), IFIN-HH, 1982-2009 ] 
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§  Pure elastic scattering OP analysis 
        SCAT2    [O. Bersillon] 
                -  phenomenological OP 
                   + semi-microscopic (DF) OP 
                      (local version) 

§  Coupled Reaction Channel (CRC) 
         FRESCO-2003    [I.J. Thompson] 

§  Composite system equilibration 
          - Geometry Dependent Hybrid (GDH) preequilibrium-emission model 

   - Hauser-Feshbach (HF) statistical model 
§      - STAPRE-H95 [V. Avrigeanu, M. Avrigeanu]        (updated - 2014) 

        - TALYS-1.6   [A. Koning, S. Hilaire, M. Duijvestijn] 

Phys. Rev.  C62 (2000) 017001 
 Nucl. Phys. A693 (2001) 616 
 Eur. Phys. J.  A12 (2001) 399   
 Int. J. of Mod. Phys. E, 11 (2002) 249 
 Nucl. Phys. A723 (2003) 104 
  Nucl. Phys. A 759 (2005) 327 
  Nucl. Phys. A 764 (2006) 246 
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   LOCAL APPROACH: 
   STAPRE-H95 (updated-2013..)   [OM/PE/SM:  SCAT2, GDH, HF]    

–  n-, p- spherical OMP [Koning-Delaroche, Nucl.Phys. A713, 231 (2003)] 
–  α- spherical OMP:   V. Avrigeanu+, PRC 49, 2125 (1994)     – α-emission 

      M. Avrigeanu+, PRC 90, 044612 (2014) – incident α’s 
–  γ-ray strength functions:  

•  E1: GLO (1990), EGLO+ (1993, 2010, 2012) 
•  M1: SLO (RIPL3) 

–  PE: Geometry Dependent Hybrid model [M. Blann+, PRC 28, 1493 (1984)] 
  + α-particle emission [Z.Phys. A 329,177(1988)] 

                      + Jπ-conservation   [Z.Phys. A 329,177(1988)]    
  + gFGM(e),  AK(p,h),  fK(p,h,E,F1(l,Ei) [Phys. Rev. C 58, 295 (1998)]             

–  Nuclear-level density:  BSFG:  
  + E*<Bn:  (a,Δ)   from  fit  of  [D0 (RIPL1,-3), Nd (ENSDF,RIPL3)]   
  + E*>Bn:  a(E*) [A.R. Junghans+, NPA629, 635 (1998); 
          A.J. Koning, M.B. Chadwick, PRC 56, 970 (1997)] 
  + I/Ir: 0.5(g.s.)-0.75(Bn)-1(15 MeV)  [ V.Avrigeanu+, JNST S2,746 (2002), .. 
    [M. Avrigeanu+, PRC 88,014612(2013); PRC 85, 044618 (2012)] 
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Larsen-Goriely, PRC 82, 014318 (2010): 
                          GLO [PRC 41, 1941 (1990)] + 
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NLD 

OMP(n) 
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OMP(p) 



Vlad Avrigeanu 5th Workshop on Nuclear Level Density and Gamma Strength, Oslo, May 18-22, 2015 12 

RSF 
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OMP(α) 
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