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Coordinated Research Project: 

2016-2019

• Update the Photonuclear Data Library

• Generate a Reference Database for Photon 

Strength Functions

• 14 participants from 12 countries + 3 

advisors

• 3 Research Coordination Meetings + 2 CMs

• 8 Research Contracts

• 6 Research Agreements
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Scope of the project
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Giant Dipole Resonance Parameters

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



Photon Strength Functions database

Group Nuclides Technique

S. Siem (Oslo) 111,112,113Sn, 92Mo (12/2016)
152,153Sm (12/2018), 
186W (12/2017)
144,145,148,149,150,151Nd (12/2017)
234U, 240Pu (12/2016)
203,205Tl (12/2016); 192Os (12/2017),                    
185Re (12/2017); 182,183,184W (12/2018);                   
89Y (12/2016); 64Zn (2019), 66,68Zn (12/2018)

Oslo charged-
particles

(γ,n)

M. Wiedeking 
(iThemba)

74Ge (12/2017), 
180,181,182Ta (12/2016)
154,155Sm (05/2018)

Ge (ratio method) ;           
Ta (Oslo method)

R. Schwengner
(HZDR)

80Se (12/2016); 54Fe (12/2017); 
A~60 (62Ni, 64Zn tbc) (03/2019)

At Elbe and/or Higs 
(54Fe)

T. Belgya (HAS) 233Th, 239U (12/2017) thermal n-capture

H.Utsunomiya
(Konan)

156,157,158,160Gd (2019)
58,60,64Ni (12/2017)

(γ,n)

New measurements



PSF Database 2019

• 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

• NEW - [19 Sep 2022] Thermal Capture (THC) 

measurements (incl. EGAF) for 55 nuclei with Z=9-90 



PSF database
- Each data set entry contains 2 files:

 1. Readme file: how PSF is extracted from raw data -references

 2. PSF file: X Y dY 

 3. Oslo method: NLD data files provided
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Assessment of exp. PSF

• Assessment of data/techniques considering 

all uncertainties (model dependent)

 



Models

• Global models 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)

Others presented:

–  TLO, Junghans

–  Empirical M1, Kawano

– Shell model calculations (Schwengner)



Validation

Conditions for recommending global models: 

validation by means of other “integral” data

(depending on other parameters, i.e. NLD)

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

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

– <Γγ>: E1+M1 for ~230 nuclei

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



D1M+QRPA+0lim model

Slide: S. Goriely, CM on PSF evaluation, Nov. 2022



SMLO – Simplified modified LO (E1+M1)

• E1:  SMLO model describing GDR (Plujko, Gorbachenko, et 

al., ADNDT 123, 1, 2018) – extended to low energies (T 

dependence):

• M1 (spin-flip +scissors): 𝑓𝑆𝐿𝑂
𝑠𝑐 +𝑓𝑆𝐿𝑂

𝑠𝑓

incl. upbend: 







Validation



Validation cont’d



Recommendations

• Measurements: no recommendations → full 

model-dependent uncertainty analysis 

required - evaluation is needed (ongoing)

• Models: 

– D1M+QRPA + upbend, S. Goriely, S. Hilaire, S. Péru, K. 

Sieja, Phys. Rev. C 98, 014327 (2018)

– SMLO, S. Goriely, V. Plujko, Phys. Rev. C 99, 014303 (2018)

• Giant Dipole Resonance Parameters,              
V. Plujko, O. Gorbachenko, R. Capote, P. Dimitriou, At. Data Nucl. Data 

Tables 123, 1 (2018) 



PSFdatabse

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

• Data Development Project on Evaluation of 

PSF data, 2022+

– PSF systematics

– Evaluation of PSF data

– PSF database interface

Participants: Goriely, Ingeberg, Kopecky, Krticka, 

Schwengner, Siem, Wiedeking, Gorbachenko, Plujko



New interface + APIs















PSF database: to do list

• Update photonuclear PSF data

• Include model curves to interface

• Include photonuclear PSF from IAEA/PD-

2019 library

• Include links to Atlas (GDR, ARC, DRC, THC)

• Make APIs available



Thank you!
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