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� Present status of fast-neutron activation analysis for 50,52,53,54Cr isotopes
� EFFDOC-1045 (May 2008): nuclear models calculations   @   En<60 MeV

� Global Approach: TALYS-1.0; EMPIRE-2.19

� Local Approach:   STAPRE-H

� Related questions of neutron OMP
� Related questions of proton OMP
� Related questions of E1 gamma-ray strengths functions
� Related questions of nuclear level densities
� Consistent disagreement of calculated activation cross sections
� (Conclusions)

http://tandem.nipne.ro/~vavrig/, http://fp6.cordis.lu/fp6/partners/RCN 49105
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Original comparison of measurements and results of EMPIRE-II v.2.18 
for the target nucleus 52Cr
[M. Hermann et al., EMPIRE-II v.2.19, p. 171-172; http://www-nds.iaea.org/empire/ ]

where:
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i. unitary use of common model parameters for different 
mechanisms

ii. use of consistent sets of input parameters - 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)

Nuclear data (ND) consistent model calculations

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

[ IAEA/NDS RCs (12), Bucharest, 1982-2005 ]
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Comparison of calculated and experimental neutron total 
cross sections for 50,52,53,54Cr
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Comparison of calculated and experimental neutron total 
cross sections for 50,52,53,54Cr
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Comparison of calculated and experimental neutron total 
cross sections for 50,52,53,54Cr
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Direct inelastic scattering cross sections 
by using the same OMP within the DWBA method, for 50,52Cr
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Direct Interaction:  - as large as ~11% for 50Cr and ~7% for 52Cr, from  σσσσCN

- decreasing with the energy by ~50% up to 60 MeV
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Gamma-ray Strength Functions fE1(Eγγγγ) based on  

comparison of measured/calculated (n,γγγγ) cross sections: 50,52,53,54Cr

more recent data (2002)
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Consistent proton-OMP (PE) validation: σσσσR, (p,γγγγ) & (p,n) reactions analysis

(n,γ) systematic analysis

σ σ σ σ values decrease of  ~20% 
at statistical-emission Ep
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Present status of  51V(p,n) reaction analysis / PE validation
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Level density parameter systematics (E*<15 MeV)
[ J. Nucl. Sci. Tech. S2, 746 (2002) 

Nucl. Phys. A730, 255 (2004)

http://tandem.nipne.ro/~vavrig/ ]

a-smooth curve method
∆∆∆∆-values for nuclei without 

resonance data
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I/Ir=0.75: describe both neutron (RIPL-2) and proton s-wave resonance spacings:

[ Cf: H. Weigmann et al., Nucl. Phys. A368,117(1981) ]
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Comment: A. Fessler, PhD Thesis, Jul-3503,1998,p.106: 

“transition … appears to be unjustified… since there are 

no experimental data available between 20 and 50 MeV”

Level density parameters @ E*>15 MeV:

a(E*): A.V. Ignatyuk et al., Yad.Fiz. 2, 485(1975)

A.R. Junghans et al., Nucl. Phys. A629, 635 (1998)

A.J. Koning and M.B. Chadwick, Phys. Rev. C 56, 970 (1998)

Transition range from BSFG: 12 – 25-50 MeV [M. Avrigeanu et al., Z. Phys. A335, 299 (1990)]

F. Puhlhofer, Nucl. Phys. A280, 267 (1977): CASCADE

M.J. Canty et al., Nucl. Phys. A317, 495 (1979): Shell Model 
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Level density parameters @ E*>15 MeV - former approach
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Nuclear level-density parity distribution @ E*<15 MeV

(E>15 MeV)

(E=15 MeV)

52V (I0=-7/2)

Sn: A(E)=0.7, fππππ=-1=0.15 

[also: Mocelj+, PRC 75,045805(2007)]
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(Conclusions)

• Achievements (?)
- Unitary description of all neutron activation experimental data  by using a 

local parameter set in STAPRE-H code: accuracy ~5 %
- Good results of blind calculations and global parameters within TALYS and EMPIRE-II 

codes : accuracy ~20 %

• Final aim: rising global-prediction accuracy
to the level proved by the local approach
based on their differences understanding

• Experimental-data critical role:

– @ E ≤ 20 MeV (including particle-emission spectra): parameter validation

– @ E>20 MeV: model validation (PE, basic assumptions)

• Experimental data and analysis needs:
- neutron strength functions within smaller energy ranges (?)

- (p,n)-reaction data at Ep>5 MeV

- consistent (n,γγγγ) reaction data !!

- NLD parity-distribution consideration for BSFG parameters (?)
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THANK YOU, EFNUDAT

THANK YOU, IRMM


