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Reference Input Parameter Library (RIPL-3)

R. Capote, M. Herman, P. Oblozinsky, P.G. Young, S. Goriely, T. Belgya, A.V. Ignatyuk, A.J. Koning, S. Hilaire, V.A. Plujko, M. Avrigeanu, O. Bersillon, M.B. Chadwick,
T. Fukahori, Zhigang Ge, Yinlu Han, S. Kailas, J. Kopecky, V.M. Maslov, G. Reffo, M. Sin, E.Sh. Scukhovitskii and P. Talou

Nuclear Data Sheets - Volume 110, Issue 12, December 2009, Pages 3107-3214

10 entries of the Optical Model database corrected in December 2010,

' [ Introduction ][ MASSES ][ LEVELS ][ RESONANCES |[ OPTICAL ][ DENS\UES | GAMMA | [ FISSJN ][ CODES ][ Contacts |
P

Gamma-ray Segment

Experimental Giant Dipole Resonance (GDR) Parameters

The values and errors of giant dipole resonance (GDR) parameters are presented which were obtained by a fit of the theoretical photoabsorption cross sections to the experimental data for 121
nuclides from 12-C through 23%-Pu. The values and errors of the shape parameters of the Lorentzian-like curves corresponding to the giant dipole resonance excitation are presented.”*™

References
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[2] T. Belgya, O. Bersillon, R. Capote, T. Fukahori, G. Zhigang, 5. Goriely, M. Herman, A.V. Ignatyuk, S. Kailas. A. Koning, P. Oblozinsky, V. Plujko, P. Young. Handbook for calculations of
nuclear reaction data: Reference Input Parameter Library-2, IAEA-TECDOC-1506, Vienna, 2006, Ch.7.
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README File (16kB)
Standard Lorentzian model (SLO) (22,3kB) Modified Lorentzian model (MLQ) {22,0kB)

Theoretical GDR Parameters

Predictions of the GDR energies and widths using Goldhaber-Teller model for about 5000 nuclei with 14==7<=110 lying between the proton and the neutron driplines.
Data File (281kB) README File (3.5kB)

Microscopic E1 Photoabsorption Strength-Functions Retrieval of Microscopic E1
- ) o ) . ) ) e Photoabsorption Strength-
Predictions of the El-strength functions for 3317 nuclei with 8<=Z<=84 lying between the proton and the neutron driplines. The El-strength functions are determined within the QRPA model Functions
based on the SLy4 Skyrme force!-2,
References AZtomic number (Z)
[1] 5. Gonely, E. Khan, Nucl. Phys. A706, 217 (2002).
[2] E. Khan et al., Nucl. Phys. A594 (2001) 103. LEEE] moEEe ()

README File (2.8kB)




Glant 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

Impact of using renewed values of the GDR parameters on
photoabsorption cross section
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Atom. Data Nucl. Data Tables 123-124 (2018) 1-85
(Plujko. Gorbachenko, Capote, Dimitriou.):
arXiv e-Print — 2018: https://arxiv.org/abs/1804.04445

i€ Déka and Nuckear Dar Tables 123-124 (2018} 1

Caontents lists available at Sclencalirsct

Atomic Data and Nuclear Data Tables

I SEVIER journal homepage: www.elsevier comlocate/adt

Giant dipole resonance parameters of ground-state photoabsorption: )
Experimental values with uncertainties

V.A. Plujko?, O.M. Gorbachenko ?, R. Capote ™, P. Dimitriou

* Nuckar Mysics Deparessent, Tares' Shevehesho Notinal Universiey, Ryiv, Ukraise
© NAPC—-Nuclear Daea Secrion Ineermaeional Acomic Energy Agency. Vienng, Austrio
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Photon Strength Functions database

New measurements

Group

S. Siem (Oslo)

M. Wiedeking
(iThemba)

R. Schwengner
(HZDR)

H.Utsunomiya
(Konan)

Nuclides

111,1121138n 92Mo (12/2016)
152.1535m (12/2018),

186\\/ (12/2017)

144,145,148,149,150,151Nd (12/2017)

234|J,240pPy (12/2016)

203.205T|  (12/2016); 1920s  (12/2017),
185Re  (12/2017); 182183184y  (12/2018);
89Y (12/2016); 64Zn (2019), 66:68Zn (12/2018)
74Ge (12/2017),

180,181,182Tg (12/2016)

154,1555m (05/2018)

80Se (12/2016); 54Fe (12/2017);

A~60 (%2Ni, 64Zn tbc) (03/2019)

LR EICEO N 233Th, 239U (12/2017)

156,157.158,160G(| (2019)
58,60.64Njj (12/2017)

Technique

Oslo charged-
particles

(v.n)

Ge (ratio method) ;
Ta (Oslo method)

At Elbe and/or Higs
(*Fe)

thermal n-capture

(v.n)



PSF Database 2019

 NRF measurements for 23 nuclei with Z=32-78

* Oslo method data for 72 nuclel with Z=21-94

« ARC/DRC measurements for 88 nuclel with Z=9-94

* (p,y) 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: XY dY
NLD data files provided

3. Oslo method:

B O Tl TS S T T S TR T

f1 exp 034 080 NRF.dat

Z = 34, L = 80

Ho. of entries: 20

Col 1: photon energy E in MeV

Col 2: bin width dE in MHMeV

Col 3: dipole strength £l in MeV™-3

Col 4: uncertainty dfl in MeV~-3

Format: 2f10.3, 2ell2.3

futhor: R. Schwengner HZDE
E dE £l
6.200 0.200 7.151E-08
6.400 0.200 8.213E-08
&.600 0.200 9.827E-08
&.800 0.200 1.292E-07
T.000 0.200 1.493E-07
T.200 0.200 7.954E-08
T7.400 0.200 1.007TE-O7
T.600 0.200 1.216E-07
T7.800 0.200 1.397E-07
8.000 0.200 1.567E-07
8.200 0.200 1.365E-07
8.400 0.200 1.322E-07
g8.600 0.200 1.386E-07
8.800 0.200 1.153E-07
9.000 0.200 1.511E-07
9.200 0.200 1.484E-07
9.400 0.200 1.572E-07
9.600 0.200 1.530E-07

dfl

4.635E-08
3.981E-08
3.488E-08
3.013E-08
2.642E-08
2.507E-08
2.227E-08
2.184E-08
2.022E-08
1.5961E-08
1.727E-08
1.553E-08
1.422E-08
1.274E-08
1.345E-08
1.106E-08
9.428E-09
T.450E-09

fl exp 034 080 NRF.readme

Data were published by A. Makinaga et al., Phy=s. Rew. C 94, 044304 (201&).
Beaction 805e (gamma,gamma’') u=sing bremsstrahlung produced with

11.5 MeV electrons at the ELBE accelerator of HZIDR.

Gamma rays were measured with two shielded HPGe detectors at 90 deg to the
beam and two at 127 deg to the beam.
Spectra were response and efficiency corrected.

The photon flux was determined by using known lewvel widths in 11B.
Background due to atomic processes in the target was determined in GEANT4
zimulations and subtracted from the spectra. Subtracted spectra contain
resolved peaks and nuclear guasicontinuum.

Spectra were corrected for feeding and branching intensities obtained from
zimulations of sctatistical gamma-ray cascades using the code gDEX.

Input for the simulations:

(i) El strength function: three-Lorentz function (TLO)

[L.R. Junghans et al., Phys. Lett. B &70, 200 (2008)] with a
quadrupole deformation of 0.23 and a triaxiality of 22 degrees.

M1 and EZ2 =trength functions: parametrizations given in RIPL

[R. Capote et al., Nucl. Data Sheets 110, 3107 (2009)].

Partial lewvel widths were varied using the Porter-Thomas distribution.
Lewvel density: constant-temperature model with parameters from

[T. von Egidy and D. Bucurescu, Phys. Rev. C 80, 054310 (2009)].
Parameters were randomly wvaried within the given uncertainties.

(11)

Bimuwlations were performed iteratively. The strength function cbtained from
an iteration step was used as the input for the next step. The iteration was
=s=topped when input and output were in agreemant within their uncertainties.

The absorption cross sections were cobtained from scattering cross sections by
using average branching ratios of ground-state transitions obtained from
the simulations.
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Assessment of exp. PSF

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




Models

 Global models for E1 and M1.:

— D1IM+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 nuclel
— Thermal (n,y) spectra: E1+M1 for 5 nuclei

— <['y>:E1+M1 for ~230 nuclel

— MACS: 30 keV (n,y) E1+M1 for ~240 nuclei



D1IM+QRPA+0lim model

SM-inspired low-energy correction of the de-excitation strength

fer = fELT* + fei(sy = 0) Non-zero limit of the £/ strength at g,— 0

farn = £ + fan(ey — 0) Upbend of the M1 strength at g —0

: D 1IM+QRPA+0lim model

o6 _Sieia (2017)

Sieja (2018)

1
v

—SM
—U=0
-={/=2MeV
..... U=5MeV
—- U=10MeV
--------- U=15MeV

[, [MeV”]

D1M+QRPA
0 5 10 15 20
e [MeV] .

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):

" dr?

r_,-ify- )=

« M1 (spin-flip +scissors):

Incl. upbend:

rJ

-Er._l'

-Er._l'

fS‘LO fQI()

")

+— -
faile, )= fale, )+ C exp(—ne, )

10~
1 200y (h] IH}{E
0| =0
— < 10
L -T ,E
é e —T=0.0MeV =
A e - —T-0.4MeV =
o S - = T=08MeV = 107
R r=1.2MeV =
’Iﬂf --- T=1.6MeV .'
1wl ) L =2 i . i
0 10 15 20 25 102 !,
£ [MeV] 0 2 4




Comparison of DIM+QRPA and SMLO with Photodata

El El
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Slide: S. Goriely, CM on PSF évaluation, Nov. 2022



Comparison of D1IM+QRPA+0lim and SMLO with Oslo data

30 nucle1 out of 72

. .
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Slide: S. Goriely,'CM on PSF evdluation, Nov. 2022
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Validation

Comparison of DIM+QRPA+0lim and SMLO with MACS

D IM+QRPA+0lim SMI.O
10* w -

—_ IL aOkeV _ kT=30keV
& &
:
> 4
2 e
2 =
Z )
: ;
v + DIM+QRPA+0lim (CT) + SMLO (CT)

1| ° DIM+QRPA+0lim (Comb) 1g1 | SMLO (Comb)

40 60 80 100 120 140 160 180 200 40 60 80 100 12;)1 140 160 180 200

A

Both PSF models reproduce ~240 MACS within ~ 40-50%

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



Validation cont’d

<I" > (eV)

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

 Measurements: no recommendations -> full
model-dependent uncertainty analysis
required - evaluation Is needed (ongoing)

 Models:

— DIM+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

'

Atlas GDR

Photon Strength Function Database

A
Atlas THC

INDC{ND: 77

Experimental data

The PSF database contains all the experimental PSF data that were compiled by the IAEA CRP on Generating a Reference Database for Photon Strength Functions [CRP-photonuclear]. The methods that
have been used to extract experimental PSF data are extensively described and assessed in the CRP technical report that is published in [1], and in the recent IAEA reports [2,3,4].

| The data files naming convention is self-explanatory and includes: the type and multipolarity of the PSF XL={E1|E2|M1|1} (1 stands for E1+M1), if it is experimental or theoretical data, nuclide (Z,A),
INDC(NDS)-0712 method used (NRF, OM, ARC/DRC, pg, pp, RM, photonuclear), NSR keynumber is added for photonuclear data.

-I-AEATECDOC—H?B f{XLy_{explthe}_Z_A_method[_NSRKeyMo]l.dat, e.g. fel_exp_012_024_photoabs_1966Dcl.dat, f1_exp_042_097_0M_3he_2.dat

D!

Each data file is accompanied by a README file with the same naming convention but with the extension ‘readme’. The README file contains all the information about the measurement, the experimental
method, the model dependent analysis and parameters as well as the reference.

E An interface that would allow the user to plot and compare the measured PSFs is under construction.
TALYS

Here you download the data files for each method:
+ UPDATED [1 May 2023] NRF measurements for 23 nuclei with Z=32-78: [download]
IRIPL ___ « UPDATED [1 May 2023] charged-particle reaction data with the Oslo method for 72 nuclei with Z=21-94: [download]
—g“"t“””“'“r Data Libra « UPDATED-corrected [18 Sep 2022] ARC/DRC measurements for 71 nuclei with Z=9-94: [download]

(p,g) measurements for 22 nuclei with Z=22-40; [download]

ratio method measurement for 1 nucleus, 35Mo (1 file): [download]

UPDATED [1 May 2023] (p,pg) measurements for 3 nuclei, Mo, 12%Sn and 298pb: [download]

E1 photodata for 159 nuclei with Z=3-94: [download]

MEW - corrected [19 Sep 2022] Thermal Capture (THC) measurements (incl. EGAF) for 55 nuclei with Z=9-20: [download]
The entire experimental database can be downloaded here: [download]

-évaluated Gamma-ray
Activation File (EGAF) ||
Center for Photonuclear

Experiments Data (CDFE

PSFECRPwebpage
IAEA Nuclear Data
Services

.

.

.

Theoretical data

| Theoretical PSF data recommended by the IAEA CRP on Reference Database for Photon Strength Functions are also available for downloading. These theorstical PSFs were validated according to the CRP
prescription [1].

Two global models have been used to perform global calculations of E1 and M1 PSFs for all nuclides across the nuclear chart: the D1M-QRPA and SMLO. Details about the models and calculations are
available in [1,5,6,7].

The files contain PSFs in units of [MeV-3] at various excitation energies U (QRPA files) or temperature T (SMLO files) so that they can be used for de-excitation processes. Note that for photoabsorption,
| U=0 or T=0, while for de-excitation the user needs to use the relation: U=aT?2 with a=A/10.

+ D1M-QRPA data files [2]: [download]
+ SMLO data files [3]: [E1], [M1]
Triple Lorentzian model

Theoretical PSF data generated by the triple Lorentzian model (TLO) [8] are now also available for dowloading. The folder contains the source files for generating the PSF data as well as the data files
hemselves. These PSFs have not been validated according to the CRP prescription [1].

+ TLO data files: [download]

he entire experimental and theoretical database can be downloaded [here].

| References:

https://mww-nds.iaea.org/PSFdatabase/
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Reference database for photon strength functions
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R. Schwengner?, S. Siem!°, H. Utsunomiya'!, S. Hilaire'?, S. Péru'?, Y.S. Cho'?®, D.M. Filipescu'*, N. Iwamoto!®,
7

T. Kawano'®, V. Varlamov'”, and R. Xu'®




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

Photon Strength Function Database

Search the Database

For more detailed information, see the Glossary.

rk
ea ¢ Z (E 2
Az
ea A (E 2
XL
ea XL (E.g: E1,E2
Method:
Sea eth NRF,
<tr o
Energy from: to: Strict Energy

Range:

© 2024 IAEA. Terms of Use



Photon Strength Function Database
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Y-Axis S:sle: Update Graph

S'ow‘ entries Search:

No. Data L L View Readme

3 7 PHOTOABS E1 40 7.500 27.000 WV Varlamov et al. 1986 fel_exp_003_007_photo (L4
3 6 PHOTOABS El 40 6.000 26.500 VA Varlamov et al. 1936 _exp_003_006_pho (s
3 6 PHOTONEUT E1 96 5.680 26.500 B.L.Berman et al. 1965 fel_exp_003_006_photoneut_1965Bel b~
3 7 PHOTOABS El =2 7.340 1 Anrens 1985 exp_003_007_pho 19854hr (ad
3 7 PHOTONEUT E1 52 7350 27130 RL.Bramblett et al. 1973 fel_exp_003_007_photoneut_1973Bra (s
4 9 PHOTOMNEUT E1 58 2110 6.110 H. Utsunomiya et al. 2000 4_005_photoneut_2000Uts I~
4 9 PHOTONEUT E1l 1 2.080 2.0680 K. Sumiyoshi et al. 2002 fel_exp_004 009 _photoneut 20025um_K2004003 o
4 9 PHOTOABS El 37 10.500 JAnrens ez al. 1975 009_photo shr [
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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 APls available
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