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Experience in experimental Nuclear Physics
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Nuclear data measurements for basic sciences: nucleosynthesis and nuclear structure [1,2]

Development of nuclear physics facilities: Low-energy nuclear physics beam-line

✓ Radiative (p,γ) and (α,γ) capture for PSF measurements

✓ Angular distribution

Maintenance of Compton suppressed HPGe CLOVER detectors 

and associated electronics.

Interests: Nuclear data and Experimental Nuclear Physics 

[1] Brits, et al., Phys. Rev. C 99, 054330 (2019)
[2] Malatji, et al., Phys. Lett. B 791, 403-408 (2019), Phys. Rev. C 103, 014309 (2021)



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



NLD & PSF: Why should we care?

Models: Semi-microscopic D1M-QRPA and 
phenomenological E1 & M1 SMLO

• Data is important for applications and basic sciences.

• No single Exp. technique can accurately measure  

NLD and/or PSF across the entire range of energies.

• Some inconsistencies (Experiments, Theory)

• Data needs to compiled, accessed and recommended 

where possible.

• Validation of the theoretical PSF.

Goriely, Dimitriou, Wiedeking et al., Eur. Phys. J A 55, 172 (2019)

4



NLD & PSF: How are these data measured?

Oslo, beta-Oslo, inverse Oslo Methods (<Sn)
Ratio/Shape Methods (<Sn)
Nuclear Resonance Fluorescence (<Sn)
Inelastic p scattering with polarized beam (<Sn and >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)

Primary γ spectra with the Oslo methods (Ex < Sn)
Spin/parity resolved level densities from (p,p´) or (e,e´)
Discrete levels (Ex < 2 - 3 MeV or < 50 - 100 levels/MeV)
Neutron/proton resonances (Ex = Sn or Sp)
Particle evaporation spectra (Ex = 4 - 15 MeV)
Ericson fluctuations (Ex ~ 15 MeV)

Techniques for PSFTechniques for NLD

Markova, Larsen, von Neumann-Cosel, et al., Phys. Rev. C 106, 034322 (2022)

Goriely, Dimitriou, 
Wiedeking et al., Eur. 

Phys. J A 55, 172 (2019)
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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



Challenges in Data Compilation, Assessment, and Outlier Analysis

V. W. Ingeberg et al., Phys. Rev. C 111, 015803 (2025)
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Induced Uncertainties from Digitized Data:
• Small error bars
• Overlapping points
• Line tracing errors

OM: Assign quality indicator as a measure of reliability since the method is changing over time
• Criteria for assigning Quality Indicators

Systematics for normalization? In some cases 
missing from publication
Outlier Analysis (See next talk: T. Laplace)









Nuclear Level Density database 2024-2028

LBNL/UCB action items (6/45): 

• Compile of Oslo-type experimental NLD

• Compile all the shape-method NLD 

• Assess of experimental data and quality indicators

• Comparison of assessed data and identify outliers

• Compile list of anticipated nuclei (data available for 153 nuclei, with Z =15 - 94)

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

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

Kick-off meeting: 24-28 March 2025, IAEA 

List of participants



Summary

Guttormsen, Aiche, 
Bello Garrote, et al., Eur. 
Phys. J. A 51, 170 (2015)

Goriely, Dimitriou, 

Wiedeking et al., Eur. Phys. 

J A 55, 172 (2019)

Photon Strength Function database: https://www-nds.iaea.org/PSFdatabase/
- since 2019
- last update 2024 (1071 datafiles)
- next update 2025 (+53 datafiles & +34 new nuclides)

Nuclear Level Density database 2024-2028
- data available for 153 nuclei, with Z =15 - 94
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PSF and NLD Databases

Thank You!


