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Improve the methodology of nuclear data evaluation by 

increasing predictive power, accuracy and reliability of 

theoretical calculations by nuclear reaction model codes

RIPL Objective (1993)

1994 – 2009

The longest running IAEA/NDS project
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TALYS  & EMPIRE modeling codes
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EMPIRE paper



RIPL contents
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http://www-nds.iaea.org/RIPL-2/

http://www-nds.iaea.org/RIPL-3/

X



3.- RESONANCES

6 Gamma Strength and Level Density in Nuclear Physics

and Nuclear Technology Aug 30- Sept 3, 2010, Dresden-Rossendorf Roberto Capote, r.capotenoy@iaea.org
RIPL database



5.- LEVEL DENSITIES

Based on OBSERVABLES:

RIPL-3 discrete levels (2) and Neutron resonances (3)

Provide PHENOMENOLOGICAL level density parameters for :

CTM: Constant Temperature Model (TALYS)

BFM: Back-shifted Fermi gas model (TALYS)
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BFM: Back-shifted Fermi gas model (TALYS)

GSM: Generalized Superfluid Model

EGSM: Enhanced GSM (EMPIRE)

Statistical treatment, parity=1/2



CTM (1)
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BFM (1)
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GSM (1)
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EGSM (1)
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CTM (2)
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frms=1.76



BFM (2)
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frms=1.68



GSM (2)
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frms=1.98



EGSM (2)
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frms=1.70
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EGSM level density model

frms=1.70
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5.- LEVEL DENSITIES

Based on OBSERVABLES:

RIPL-3 discrete levels (2) and Neutron resonances (3)

Provide SEMI-MICROSCOPIC level density parameters for :

HFB combinatorial LD: (TALYS & EMPIRE)

Micro-canonical treatment : A truly combinatorial method
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Micro-canonical treatment : A truly combinatorial method

can provide NLDs as a function of the excitation energy,

spin and parity without any a-priori assumption on the

spin and parity distributions for all the nuclei of the

periodic table.

Convolution of intrinsic and collective LDs

Phenomenological vibrational enhancement, ℑℑℑℑ = ℑℑℑℑrig
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A NEW global combinatorial NLD formula
S. Hilaire & S.Goriely (2007) 

• Particle-hole as well as total parity-, spin- and E-dependent NLD

• Deviation from the statistical limit at low energies (discrete counting)
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RIPL-3 HFB LD: parity dependence
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Renormalization factors to reproduce

D0 and cumulative levels

ρrenorm (U) = e
α U −δ ρHFB(U −δ)
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___ Disc. Levels

__ ½ ℑℑℑℑrig
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CONCLUDING REMARKS

Both phenomenological and semi-microscopic LDs were fitted

to the latest discrete level and resonance spacing data.

RIPL database development has involved important advances

in the evolution of a complete and consistent set of input

parameters for the calculation of a wide range of nuclear

reactions.
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Efforts will continue to develop this database further, and

monitor all studies that impact and could possibly improve

their contents.

http://www-nds.iaea.org/RIPL-3/
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