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Outline

✓ 2025 PSF database update
✓ Quality indications:

✓ Full exp. uncertainty budget
✓ Model-dependent uncertainties
✓ Constraints by D0 & Gg
✓ Shape Method

✓ Challenges in Data Compilation & Assessment
✓ Recommendations



Data updated annually as of 2024

https://www-nds.iaea.org/PSFdatabase/

2013: Consultancy ’s meeting at IAEA with recommendation on PSF database
2016-2019: IAEA Coordinated Research Project
                   Photonuclear Data and Photon Strength Functions F41032

Photon Strength Function Database

IAEA Coordinated 
Research Project on 
Updating Nuclear 
Level Densities for 
Applications F41034, 
2024-2028



PSF: How are these data measured?

Goriely, Dimitriou, Wiedeking et al., Eur. Phys. J A 55, 172 (2019)
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Oslo, beta-Oslo, inverse Oslo Methods (<Sn)

Ratio/Shape Methods (<Sn)

Nuclear Resonance Fluorescence (<Sn)

Inelastic p scattering with polarized beam (<Sn & >Sn)

Primaries from p-capture (>Sp and <Sn)

Primaries from charged particle reactions (<Sn)

Two-step cascade, n/p capture (<Sn)

Photonuclear Reactions (>Sn)

Primaries from n-capture (>Sn)



Data in the PSF database 2024
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Experimental data:
324 unique nuclides (1071 datafiles) for all experimental methods

154 nuclides         Z = 2-94           (337 files)    Photonuclear
103 nuclides         Z = 21-94         (133 files)    Oslo Methods
58 nuclides           Z = 9-90           (137 files)    Thermal neutron capture
63 nuclides           Z = 9-94           (115 files)    Absolute Photonuclear 
54 nuclides           Z = 33-94         (123 files)    Average Resonance Capture
52 nuclides           Z = 9-94           (99 files)             Discrete Resonance Capture
27 nuclides           Z = 26-82         (34 files)             Nuclear Resonance Fluorescence 
22 nuclides           Z = 22-40         (37 files)    Proton capture
11 nuclides           Z = 26-66         (31 files)             Ratio and Shape Method
8 nuclides             Z = 42-82         (25 files)                      Proton scattering

Theoretical
Two models validated and recommended to perform global calculations of 
E1 and M1 PSFs for all nuclides across the nuclear chart: D1M-QRPA and SMLO.



Added assessed data for 34 nuclei:

51Ti: 2 files, bOM, OM
56,57,58,60Fe: 22 files, bOM, OM, SM
59Co: 1 file, NRF
67Ni: 1 files, iOM
66Zn: 1 file, NRF
76Ge: 1 file, SM
88Kr: 2 files, bOM, SM
111,112,113,114,116,117,118,119,120,122,124Sn: 7 files, OM
128,130Te: 5 files, OM, NRF
140Ba: 1 file, bOM
147,149Sm: 2 files, OM
161,162,163,164Dy: 4 files, OM
186W: 1 file, OM
195Pt: 1 file, OM
198Au: 2 files, OM
239U: 1 file, OM

53 new data files and
53 new readme files

Sent to IAEA for dissemination (Dec 2025)

Corrected previously published files: 20
Change file labels: 528

PSF database 2025 Update

Additional new isotopes to each method
 5 nuclides       OM

   4 nuclides       bOM
3 nuclides       SM            

 1 nuclides       iOM
 1 nuclides       NRF
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PSF database format

Investigate ways to make data machine readable

Data File

Readme File
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About 21 datasets with 5 column files
Two cases: 
✓ Only statistical vs total (statistical vs. systematics)
✓ Lower and Upper error bands

Challenges in Data Compilation, Assessment, and Outlier Analysis
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Challenges in Data Compilation, Assessment, and Outlier Analysis
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OM: Assign quality indicator as a measure of reliability since the method is changing over time
• Criteria for assigning Quality Indicators
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✓ 68Ni from relativistic 
Coulex, D. M. Rossi, et 
al., Phys. Rev. Lett. 111, 
242503 (2013). Add to 
database?

✓ Maybe not enough reduction 
factor due to close to Coulomb 
barrier? See cases 155Sm, 181Ta and 
others…

✓ No systematic uncertainty resulting from 
different PSF models, no error band

Challenges in Data Compilation, Assessment, and Outlier Analysis



✓ 88Kr (transformed): Statistical uncertainties only.

Induced Uncertainties from Digitized Data:
• Small error bars
• Overlapping points
• Line tracing errors

Full model uncertainties

✓ Full model uncertainties: Bayesian analysis 
(unavailability of exp. D0 & Γγ) provide additional 
model constraint? Add to QI criterion?

Challenges in Data Compilation, Assessment, and Outlier Analysis
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✓ Exp. NLD data up-to 4 MeV, uncertain 
extrapolation and slope

✓ Gg quoted is inconsistent with Mughabghab and RIPL-3.
✓ GEANT simulations for detector response do not match 

the data across a wide energy region.

✓ PSF data normalized to NRF data (both 
absolute value and slope)

14
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Additional: 

✓ Identified a few good candidates (slope too steep), measured with (p,p), (d,p) for reanalysis with 

shape method or apply reduction factor. 

✓ Gg only based on two resonances (65Ni) 

✓ Coulomb dissociation constrain OM data absolute value? 

✓ Gg was not trusted and adjusted (73Ge) 

✓ Systematics for normalization? In some cases information missing from publication 

✓ Outlier Analysis (See talk: T. Laplace)

Challenges in Data Compilation, Assessment, and Outlier Analysis



Recommendations

✓ A page or template for data submission to www-nds.iaea.org/PSFdatabase/??

✓ A PSF tag to journals or groups working on PSF

✓ Develop publication guidelines for NLD/PSF data to be incorporated in database

http://www-nds.iaea.org/PSFdatabase/
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