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Goal of the CRP

Provide updated recommended nuclear level densities based on 
new experimental data and models 

• Ground-state total level densities

• Fission saddle point level densities

• Average resonance spacings (D0, D1)



Goal cont’d

Update RIPL-3 segment on Densities



Research Objectives I

Low-lying discrete states: IAEA-NDS, Yi Xu

a) Update low-lying states in the RIPL database

b) Empirical determination of completeness of

levels

c) Investigate the possible assignment of spin

and parities for unknown cases

d) Review the method to assign spin-cutoff on

low-lying states

e) Low-lying discrete levels for exotic nuclei



Research objectives II

Average Resonance Spacings: Milan Krticka, Anatoly Ignatyuk?, 
Arjan Koning,….

➢ Comprehensive compilation of average resonance spacings

➢ Update of RIPL-3 evaluation using RIPL-3 evaluation method (296 s-wave; 82 p-wave)

➢ New evaluations with new methods

➢ Uncertainty quantification for all methods

➢ Comparison of different evaluations

➢ Provide D0 for (l+1/2) and D0 for (l-1/2) if available and possible

Pre-requisite:
• Database of measured resonances or resonance parameters (ENDF/B, JEFF, JENDL…)
• Known experimental conditions – quality of measured resonances



Research objectives II cont’d

Other average resonance quantities

• Average neutron widths?

• Average neutron strength S

• Average gamma width 

RIPL-3



Research objectives III

Experimental data: Vetle Ingeberg, Mathis Wiedeking, Thibault 
Laplace, Kgashane Malatji, Peter von Neumann-Cosel, Alexander 
Voinov, Kaushik Banerjee, Milan Krticka, Pär-Anders Söderström, 
Gustavo Nobre

• Compilation of experimental derived level densities [Oslo method, Shape method, inelastic 

scattering, evaporation spectra,…]

• Comparison of results from different measurement techniques

• Comprehensive uncertainty analysis (including model uncertainties)

• Review of the existing data (e.g., re-adjust to updated normalization data, assign quality 

indicator);

• Recommendation of experimental derived nuclear level density data



Research objectives IV

Model development (global, semi-global): Cenxi Yuan, Stephane 
Goriely, Stephane Hilaire, Ruirui Xu, Yuan Tian, Osamu Iwamoto, 
Yi Xu

• New phenomenological (Gilbert-Cameron, Fermi Gas, Enhanced Generalized Superfluid 

Model)

• New Microscopic (Comb.+Boson expansion, Shell Model, HFB+comb., Relativistic HFB, ..)

• Comparison with experimental data: Ncum, D0, and experimentally derived NLDs

• Uncertainty quantification



Research objectives V

Validation of models and evaluations – Extensive comparisons 
with different nuclear reaction codes (CCONE, EMPIRE, TALYS, 
UNF): Iwamoto, Koning, Nobre, Pomp, Xu, et al.

• Reaction data (e.g. standards, (n,n’), (n,p), neutron spectrum, prompt fission -spectra)

• Isomeric cross section ratios and (n,n’γ) cross section data

• Multi-step cascade gamma spectra

• Average radiative widths

• Maxwellian-Averaged Cross Sections (MACS)

• Isomeric fission yield ratios

• To be considered: D0 for (l+1/2) and D0 for (l-1/2)



Research objectives VI

Theoretical developments to guide practical calculations and 
improve understanding: Cenxi Yuan, Yi Xu, ..

• Spin distribution

• Parity distribution

• Damping of shell and collective effects

• Deformation (fission)



Research Objectives VII

Dissemination: IAEA-NDS

• Open repository (GitHub)

• Interactive interface

• Web-based API

• Publications



Outputs

• Recommended NLD models and parameters

• Recommended NLD tables (for both phenomenological and microscopic):

a. Provide renormalization parameters on low-lying states and D0

b. Provide adjustment procedure for tabulated NLDs for practical calculations

• Recommended tables of  average resonance spacings D0,D1,  Strengths 

• Compilation of experimental data (derived NLD, resonances, and validation data) 

• GitHub repository; interactive interface

• Publication(s) describing technical work and recommendations



Timeline

Duration: 2024 - 2028

RCM 1 : 24-28 March 2025

RCM-2: Q4 2026

RCM-3: Q4 2027→ final outputs and outline of final CRP publication

Consultant Meetings: in between as needed



RCM 1

Agree on individual work plans and additional actions

Assign working group conveners:

WG 1: Low-lying discrete levels

WG 2: Resonances

WG 3: Experimental data

WG 4: Models

WG 5: Validation

WG 6: Theory

WG 7: Dissemination

Outputs need to be discussed in detail:

What (are we able to produce)

Who (has the expertise and time)

How (format)

When (deadlines)



Participants

Name (CSI) Country

Kaushik Banerjee, Pratap Roy VECC, India

Stephane Goriely, Wouter Ryssens ULB, Belgium

Stephane Hilaire, Sophie Peru CEA, France

Vetle Ingeberg, Sunniva Siem, Anne-Cecilie Larsen Univ. Oslo, Norway

Osamu Iwamoto JAEA, Japan

Milan Krticka Charles Univ. , Czech R.

Thibault Laplace, Mathis Wiedeking, Kgashane Malatji Univ. California Berkeley and LBNL, USA

Gustavo Nobre, Dave Brown BNL, USA

Stephan Pomp, Andreas Solders, Ali al-Adili Uppsala Univ., Sweden

Alexander Voinov Ohio Univ., USA

Peter von Neumann-Cosel, Johan Isaak et al. Univ. Darmstadt, Germany

Ruirui Xu, Yuan Tian CIAE, China

Yi Xu, Pär-Anders Söderström ELI-NP, Romania

Cenxi Yuan, Shengli Chen, et al. Sun Yat-sen University



Thank you!
P.Dimitriou@iaea.org
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