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Reference Input Parameter Library

RIPL-1 (1998); RIPL-2 (2006); RIPL-3 (2009)

Library of input parameters for use in nuclear reaction calculations for theoretical research and nuclear 
data evaluation.

Intended for use in nuclear reaction codes used in low energy nuclear reactions:

Incident and outgoing particles: n, p, d, t, 3-He, 4-He, gamma and fission

Energies: up to about 100 MeV.



RIPL Coordinated Research Projects

1. CRP on Reference Input Parameter Library: starter file
(Phase 1) includes compilation of input parameters
collected from various sources (1998) –> RIPL-1

2. CRP on Reference Input Parameter Library (Phase 2)
aimed at testing and recommending input parameters
(2006) RIPL-2

3. CRP on Reference Input Parameter Library (RIPL-3):
aimed at bringing to completion the testing and
validation and recommending input parameters (2009)
 RIPL-3





Citations: 1295



Update of RIPL after 2009

Performed by segments:

1. LEVELS: updated more frequently – last in 2020 (based on ENSDF+NUBASE)

2. GAMMA SEGMENT: Coordinated Research Project (CRP) on Updating the Photonuclear 
Data Library and Generating a Reference Photon Strength Function (2016-2019)

3. MASSES, OPTICAL POTENTIAL, FISSION: CRP on Recommended Input Parameter Library 
(RIPL-4) for Fission Cross Section Calculations (2017-2024)

4. DENSITIES: CRP on Updating Nuclear Level Densities for Applications (2024+)



Segment on Gamma: CRP on Reference Database for Photon 
Strength Functions (2016-2019)



CRP on Photon Strength Functions: Research 
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Giant Dipole Resonances
Data for 18 new isotopes are included in the tables. Data are revised for 87
isotopes. 102 new values are added from 23 sources. 12 values were omitted



Experimental Photon Strength Function database
New measurements



Experimental PSF



Experimental PSF database 

Status: 2019 Update: 2024
• NRF measurements for 23 nuclei with Z=32-78

• Oslo method data for 72 nuclei with Z=21-94

• ARC/DRC measurements for 88 nuclei with Z=9-94 

• (p,γ) measurements for 22 nuclei with Z=22-40

• Ratio method measurement for 1 nucleus, 95Mo

• (p,p’) measurements for 3 nuclei, 96Mo, 120Sn and 
208Pb

• E1 photodata for 159 nuclei with Z=3-94

• NRF measurements for 30 nuclei with Z=26-82

• Oslo method data for 102 nuclei with Z=21-94

• ARC/DRC measurements for 106 nuclei with Z=9-94 

• (p,γ) measurements for 22 nuclei with Z=22-40

• Ratio method measurement for 2 nuclei, 56Fe, 95Mo

• New: Shape Method measurements for 9 nuclei,  Z=26-66

• (p,p’) measurements for 8 nuclei

• E1 photodata for 154 nuclei with Z=2-94 (derived data removed)

• NEW - [19 Sep 2022] Thermal Capture (THC) measurements (incl. 
EGAF) for 98 nuclei with Z=9-90

PSF database: will be maintained and updated 
regularly



Assessment of experimental PSF

Assessment of data/techniques considering all uncertainties 
(exp+model dependent)



Global PSF models

Microscopic: D1M+QRPA+0lim   Phenomenological: SMLO

For E1 and M1:

• D1M+QRPA+0lim: 7380 nuclei with 8 ≤ Z ≤ 110, Goriely et al., Phys. Rev. 
C 98, 014327 (2018)

• new Simple Modified Lorentzian (SMLO): 8980 nuclei with 8 ≤ Z ≤ 124, 
Goriely and Plujko, PRC 99, 014303 (2019)



Validation of global models

Conditions for recommending global models: validation by means 
of other “integral” data

• Two-step cascade spectra MSC: E1+M1 for 
~15 nuclei

• Thermal (n,γ) spectra: E1+M1 for 5 nuclei

• Average radiative width <Γγ>: E1+M1 for ~230 
nuclei

• MACS: 30 keV (n,γ) E1+M1 for ~240 nuclei



Comparison 
with data
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Dissemination
New PSF database: nds.iaea.org/PSFdatabase



Versatile tool



Photon Strength Functions

Coordinated effort continued

1. Working group on evaluation of Photon Strength Functions with goal to produce 
evaluated PSF based on experimental data

2. Maintain and further develop the PSF database: next update Nov. 2025 – will include 
more data and recommended model calculations in plots



RIPL-3 segment on Densities

Segment on Level Densities: CRP on NLDS (2024-2028)



CRP on Updating Nuclear Level Densities for 
Applications: Research objectives
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Outputs - deliverables

• 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, Γγ, Strengths 

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

• GitHub repository; interactive interface

• Publication(s) describing technical work and recommendations



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



Research Objectives I - Low-lying discrete states

 Update low-lying states in the RIPL database
(based on ENSDF and NUBASE)

 Empirical determination of completeness of
levels – review method of determination

 Investigate the possible assignment of spin
and parities for unknown cases (weak
assignments or multiple values in ENSDF);
theoretical approaches

 Review the method to assign spin-cutoff on
low-lying states – compare with models

 Low-lying discrete levels for exotic nuclei –
use theory



Research objectives II - Average Resonance Spacings 

Compilation and evaluation

 Comprehensive compilation of average resonance spacings 
D0 and D1 (not D2)

 New evaluation of compiled D0 and D1 - provide 
recommended values and associated uncertainties, and 
number of resonances considered

 Compare with RIPL-3 values (Ignatyuk), Mughabghab, other 
evaluations (ENDF/B, JENDL, …), Sukhoruchkin

 Outliers when compared to models

 Comparison of different evaluations

Tables; Metadata
RIPL format



Research objectives III – Compilation of 
experimental data
Experimentally derived PSF 

 Compilation of experimental derived level densities [Oslo 
method – beta-Oslo, inverse-Oslo; Shape method; proton 
inelastic scattering; Evaporation method; gamma self-
absorption,  (α,α’), (γ,γ’), Ericson fluctuations]

 Comparison of results from different measurement 
techniques (outliers; quality indicators; updated 
normalization data)

 Comprehensive uncertainty analysis (including model 
uncertainties)

 Recommendation of experimental derived nuclear level 
density data

Comprehensive 
experimental NLD 

database:
Data files; Metadata
Format: PSF format; 

YAML



Research objectives III cont’

Experimental data for validation of models and evaluations

 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 cross-section ratios

Experimental 
database:

Data files; Metadata



Research objectives IV - Models

Development of global and semi-global NLD models
 New phenomenological (Constant Temperature +Fermi Gas, 

Enhanced Generalized Superfluid Model)

 New Microscopic (QRPA+Boson exchange, Shell Model, 
HFB+comb., Relativistic HFB+comb)

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

 Recommendations based on best fit 

Formulas+ 
parameters

Tables; 
RIPL format

Metadata

Koning, NLD RCM-1



Research objectives V – Validation of global 
models
Use validation data

 Define qualitative and quantitative validation criteria and approaches

 For validated models provide renormalization parameters on low-lying states and D0 

 For validated models provide global calculations in tabulated form and adjustment 
procedure for practical calculations

The validated models will be recommended.

Koning, NLD RCM-1



Research objectives VI – Theoretical 
developments
To guide practical calculations and improve understanding

 Spin distribution/parity distribution: shell model(Configuration 
Interaction SM) and microscopic models (HFB+comb., QRPA+BE, 
RMF+comb)

 Damping of collective enhancement and damping effects: 
evaporation method

 Damping of rotational effects and vibrational effects: 
HFB+combinatorial models



Research objective VII - dissemination

Multiple forms of dissemination of data, models and metadata

 Experimental database (data and 
metadata) [format: PSF and/or yaml]

 Tabulated D0, D1

 Tabulated global model calculations 
[format: RIPL and other]

 Publication 

 GitHub repository
 Interactive online 

interface
 APIs 



Thank you!
P.Dimitriou@iaea.org


	Updates of Reference Input Parameter Library (RIPL)
	Reference Input Parameter Library
	RIPL Coordinated Research Projects
	Slide Number 4
	Slide Number 5
	Update of RIPL after 2009
	Slide Number 7
	CRP on Photon Strength Functions: Research objectives
	Giant Dipole Resonances
	Experimental Photon Strength Function database
	Experimental PSF
	Experimental PSF database 
	Assessment of experimental PSF
	Global PSF models
	Validation of global models
	Comparison �with data
	Publications
	Slide Number 18
	Dissemination
	Versatile tool
	Photon Strength Functions
	RIPL-3 segment on Densities
	CRP on Updating Nuclear Level Densities for Applications: Research objectives
	Outputs - deliverables
	Participants
	Research Objectives I - Low-lying discrete states�
	Research objectives II - Average Resonance Spacings �
	Research objectives III – Compilation of experimental data
	Research objectives III cont’
	Research objectives IV - Models
	Research objectives V – Validation of global models
	Research objectives VI – Theoretical developments
	Research objective VII - dissemination
	Slide Number 41

