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I 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

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

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

CRP on Reference Input Parameter Library (RIPL-3):
aimed at bringing to completion the testing and
validation and recommending input parameters (2009)
- RIPL-3
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Handbook for calculations of
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Reference input parameter library

Final report of a co-ordinated research project

Handbook for calculations of
nuclear reaction data, RIPL-2
Reference Input Parameter Library-2

Final report of a coordinated research project




Reference Input Parameter Library (RIPL-3)
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10 entries of the Optical Model database corrected in December 2010,
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Introduction

We describe the physics and data included in the Reference Input Parameter Library, which is devoted to input parameters needed in calculations of nuclear reactions and nuclear data evaluations. Advanced modelling
codes require substantial numerical input, therefore the International Atomic Energy Agency (IAEA) has worked extensively since 1992 on a library of validated nuclear-model input parameters, referred to as the
Reference Input Parameter Library (RIPL). A final RIPL coordinated research project (RIPL-3) was brought to a successful conclusion in December 2008, after 15 years of challenging work carried out through three
consecutive IAEA projects. The RIPL-2 library was released in January 2009, and is available on the Web through htip://www-nds.iaea.org/RIPL-3/. This work and the resulting database are extremely important to
theoreticians invelved in the develepment and use of nuclear reaction modelling (ALICE, EMPIRE, GMNASH, UNF, TALYS) both for theoretical research and nuclear data evaluations.

The numerical data and computer codes included in RIPL-3 are arranged in seven segments: MASSES contains ground-state properties of nuclei for about 9000 nuclei, including three theoretical predictions of masses and
the evaluated experimental masses of Audi et 3/. (2002). DISCRETE LEVELS contains 118 datasets (Z from 0 to 117) with all known level schemes, electromagnetic and y-ray decay probabilities available from ENSDF in
April 2014. NEUTRON RESOMNANMNCES contains average rescnance parameters prepared on the basis of the evaluations performed by Ignatyuk and Mughabghab. OPTICAL MODEL contains 495 sets of phenomenclogical
optical model parameters defined in a2 wide energy range. When there are insufficient experimental data, the evaluator has to resort to either global parameterizations or microscopic approaches. Radial density
distributions to be used as input for microscopic calculations are stored in the MASSES segment. LEVEL DENSITIES contains phenomencological parameterizations based on the modified Fermi gas and superfluid models
and microscopic calculations which are based on a realistic microscopic single-particle level scheme. Partial level densities formulae are also recommended. All tabulated total level densities are consistent with both the
recommended average neutron resonance parameters and discrete levels, GAMMA contains parameters that quantify giant resonances, experimental gamma-ray strength functions and methods for calculating gamma
emission in statistical model codes. The experimental GDR parameters are represented by Lorentzian fits to the photo-absorption cross sections for 102 nuclides ranging from 51v to 23%pu. FISSION includes global
prescriptions for fission barriers and nuclear level densities at fission saddle points based on microscopic HFB calculations constrained by experimental fission cross sections.
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I 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)
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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 239-Pu. The values and errors of the shape parameters of the Lorentzian-like curves corresponding to the giant dipole resonance excitation are presented.” -
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README File (16kB)
Standard Lorentzian model (SLO) (22,3kB) Maodified Lorentzian model (MLO) (22,0kB)

Theoretical GDR Parameters

Predictions of the GDR energies and widths using Goldhaber-Teller model for about 6000 nuclei with 14==Z<=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 ) o ) ) o Photoabsorption Strength-
Predictions of the El-strength functions for 3317 nuclei with 8<=Z<=84 lying between the proton and the neutron drnplines. The El-strength functions are determined within the QRPA model Functions
based on the SLy4 Skyrme force!®-1,
References Atomic number (2}

[1] 5. Goriely, E. Khan, Nucl. Phys. A706, 217 (2002).

[2] E. Khan et al., Nucl. Phys. A594 (2001) 103. Mass number (&)

README File (2.8kB) | retrieve | | reset |




I CRP on Photon Strength Functions: Research

objectives .

Dissemination

Database for
Photon
Strength
Functions



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

Impact of using renewed values of the GDR parameters on

photoabsorption cross section
Atom. Data Nucl. Data Tables 123-124 (2018) 1-85

e = WL e
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.SLO 0.1 ; .
{ Ca == ] "Ca (Pluyjko, Gorbachenko, Capote, Dimitriou.):
LA = -=-= -EGLO : il . . .
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(b' E_ MeV Giant dipole resonance parameters of ground-state photoabsorption: m

Experimental values with uncertainties L
VA, Plujko?, 0.M. Gorbachenke *, R. Capote ™, P. Dimitriou "
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B NAPT—MiicTaar Dard Secrion, Iitermaional Araws Energy Agenov. Waenng, Ausig

Comparison of the photoabsorption cross-sections calculated by different
methods and'or with different database for GDR parameters:
a- Berman&Fultz systematics , b — renewed values.



I Experimental Photon Strength Function database
New measurements

Technique

S. Siem (Oslo) 111,112,135, 92Mo (12/2016) Oslo charged-
152,1535m (12/2018), particles
188\1\/ (12/2017)

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

234, 240py (12/2016)

203205T|  (12/2016);  1920s  (12/2017),
185Re  (12/2017); 182183184y (12/2018); (y,n)
89Y (12/2016); 54Zn (2019), 658Zn (12/2018)

M. Wiedeking 74Ge (12/2017), Ge (ratio method) ;

(iThemba) 180,181,182T5 (12/2016) Ta (Oslo method)
1541555 m (05/2018)

R. Schwengner 80Se (12/2016); 54Fe (12/2017): At Elbe and/or Higs

(HZDR) A~B0 (52N, 84Zn tbhc) (03/2019) (54Fe)

T. Belgya (HAS) 233Th, 23°U (12/2017) thermal n-capture

H.Utsunomiya 156,157,158,160Gd (2019) (y,n)

(Konan) 58.60.84Nj (12/2017)
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I Experimental PSF database

Status: 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,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

|

Update: 2024

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,y) 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



Assessment of experimental PSF

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




I Global PSF models

Microscopic: DTM+QRPA+0lim Phenomenological: SMLO

For ET1 and M1;

 D1TM+QRPA+0Ilim: 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)



I Validation of global models

Conditions for recommending global models: validation by means

of other “integral” data

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

« Two-step cascade spectra MSC: E1+M1 for

1 5 nUC|e| D IM+QRPA+0lim
= N kT=30keV
« Thermal (n,y) spectra: E1+M1 for 5 nuclei §
B
»  Average radiative width <ly>: E1+M1 for~230 § @ = °
¢ DIM+QRPA+0lim (Comb)

. -1
nUCIeI 10 40 60 80 100 lf;) 140 160 180 200

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

<o> (Theory)/<c> (Exp)

10!

10"

SMLO

+ SMLO (CT)
< SMLO (Comb)

kT=30keV

40 60 80 100 12‘3 140 160 180 200

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



: Comparison of D1IM+QRPA+0lim and SMLO with Oslo data
I Comparlson 30 nuclei out of 72
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I Dissemination

New PSF database: nds.iaea.org/PSFdatabase

Home Search Data ~ Atlas ~

This is the new website for the Photon Strength Function Database. The legacy website is still available for a limited time here.

Photon Strength Function Database

Experimental data

The Photon Strength Function (PSF) Database contains all the experimental PSF data that were compiled by the IAEA Coordinated Research Project (CRP) on Generating a
Reference Database for Photon Strength Functions. 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], and [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), method used: NRF, OM, ARC/DRC, PG, PP, RM,
PHOTONUCLEAR, and the NSR keynumber is added for photonuclear data. For detailed definitions, please refer to our Glossary page.

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.

Query the database

You can easily search the database using any combination of the available options: Z, A, XL, Method, Energy. A plot will be produced automatically based on your query. To
retrieve the entire database, simply click the search button without applying any filters.

Search database Q,

Download the database

You can download the latest version of the PSF Database in compressed format:

Download database &,

Version v2024.1 - released on the 1st of November, 2024
1,130 Data Files | 47,683 Data Points

Home Search Data ~ Atlas ~

3d time here.

Home Search Data ~ Atlas ~

Theoretical data

Theoretical PSF data recommended by the IAEA CRP on Reference Datsbase for Photon Strength Functions are also available for downloading. These theoretical 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], [2], and [3].

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.

Download D1M-QRPA &, Download SMLO E1 &, Daownload SMLO M1 &,
B1Mb 65Mb T5Mb
Other models

Theoretical PSF data generated by the triple Lorentzian model (TLO) [4] are now also available for dowloading. The folder contains the source files for generating the PSF data
as well as the data files themselves. These PSFs have not been validated according to the CRP prescription [1]

Download TLO &
13

A 55, 172 (2019), 10.1140/epja/i2019-12840-1

References
iely, P. Dimitriou, M. Wiedeking et al., The European Physical Journal




I Versatile tool

Search the Database

i A
42 Search by A (Eg: 1.2, ..)
XL
Select Multipolarity
For more detailed information, see the Glossary.
Z=42, Method: OM

Photon Strength Function [Mev ]

[
te-g 2 i
: % i1 II
. is !11. &’ 157‘1
4 * I ; 1‘ —!;

Energy [MeV]

Energy from:

Method:
= 0OM

Search Reset

f1_exp_042 098_OM_2

Dara last updared: Nov. 1, 2024, 5:08 p.m

Download All &, Download CSV &,

Show entries

42

42

42

42

42

42

42

42

42

42

02
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04

a4

05

95

%96

EL]

96

o7

A ¢

oM

oM

oM

oM

oM

oM

oM

oM

oM

oM

Metheod &

XL

ET+M1

ET+M1

E1+M1

ET+M1

ET1+M1

ET+M1

ET+M1

ET+M1

ET+M1

ET+M1

Photon Strength Function [MeV‘:s]

Compiler

M. Wisdeking and V.W. Ingsberg

M. Wicdeking and V.W. Ingeberg

M. Wiedeking and V.W. Ingeberg

Datapoints §
67
24
26
26
23
23
27
28
31

23

1.544

1.235

0.998

0.998

1.175

1175

119

0.998

1.091

0.981

Rr=92, Z=42, XL: E1+M1l, Method: OM

Year

2016

2016

2016

Min E [MeV] &

Publication

G. M. Tveten et al., Phys. Rev. C 34, 025804 (2016)
G. M. Tveven et al., Phys. Rev. C 94, 025804 (2016)

G. M. Tveten et al, Phys. Rev. C 94, 025804 (2016)

7.381

7.381

7.093

7.087

7.661

7.891

8.291

6.261

Max E [MeV] &
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Hi
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;HEIIH Rt

i tigt onln
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[MeV]

Data lost updated: Nov. 7, 2024, 5:08 p.m.

View Readme

f1_exp_042_092_OM _lower
f1_exp_042_092_OM_rec

1_exp_042_092_OM_upper

Download All &

[data]  [readme]
[data]  [readme]
[data]  [readme]

Search:

Author ¢ Year

G. M. Tveten etal. 2016
M. Guttormsen et al. 2005
M. Guttormsen et al. 2005
H. Utsunomiya et al. 2013
M. Guttormsen et al. 2005
H. Utsunomiya et al. 2013
M. Guttormsen et al. 2005
H. Utsunomiya et al. 2013
M. Guttormsen et al. 2005
M. Guttormsen et al. 2005

View Readme

f1_exp_042_092_OM_rec

F1_exp_042_003_OM
f1_exp_042_004_OM_1
f1_exp_042_004_OM_2
£1_exp_042_005_OM_1
f1_exp_042_095_0M_2
f1_exp_042_006_OM_1
f1_exp_042_006_0M_2
f1_exp_042_096_0OM_3

£1_exp_042_007_OM_1
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Showing 1 to 10 of 14 entries
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I 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



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

Level Densities Segment

Total Level Densities

[introduction | [ MASSES ][ LEVELS |[ RESONANCES |[ OPTICAL | [ DENSITIES | [ GAMMA |[ FISSION | [ CODES ] [ Contacis |

Retrieval of Total Level Density

Parameters A
Average Resonance Spacings Segment
Back-Shifted Fermi Gas Model (BSFG) Atomic number (Z)
. . . . . Mass number (A) Retrieval of Average Spacings
Level density parameters for the BSFG model obtained by fitting the Fermi-gas model formula to the recommended spacings of s-wave neutron resonances and to of Neutron Resonances
the cumulative number of low-lying levels. {blanidikorda in === EnuRbe =)
reset )
Data File (34.3kB)  README File (2.2kB) Atomic number (Z)
. . Mass number (A)
Gilbert-Cameron Model Plot of Total Level Density Average Spacings of Neutron Resonances (blark for 211
Parameters (a-parameters) e
296 average spacings for s-wave neutron resonances and 82 average spacings for p-wave neutron resonances.
Level density parameters for the Gilbert-Cameron model obtained by fitting the Fermi-gas model formula to the recommended spacings of s-wave neutron S £ bel g o .
resonances and by matching the cerresponding level density to discrete levels. eiect one of below and input ne.: References: .
. . Atomic number (Z) [1] Sukhoruchkin, S.I. et al. in Low Energy Neutrons and their Interaction with Nuclei and Matter. Ed. H.Schopper, Springer-Verlag, Berlin, 2000, v.16B. Plot of Average Spacings of
Data File (42.8kB) ~ README File (2.4kB) " . @) [2] Ignatyuk A.V. Contribution to the Second CRP Meeting on RIPL-2 (Verenna, June 2000). Neutron Resonances in
ass number :
Data File with s- R 228 Function of Mass Number (A)
Enh . . Neutron number (M) ata File with s-wave esonances (. }
nhanced Generalized Superfluid Model (EGSM) Data File with p-wave Resonances (9.4k8)
READHME File (5.1kB) atonic ber (1) [ |
Level density parameters for the Enhanced Generalized Superfluid Model (EGSM), which takes into account collective enhancement of the nuclear level density in X-axis

(blank for all)
s- or p-wave
Data File (26.1kB)  README File (2.4kB)

Plot of Total Level Densities

addition to shell and superfluid effects. The parameters were obtained by fitting the corresponding model formulas to the recommended spacings of s-wave neutron
resonances and by matching level densities to discrete levels.

Z Systematics:

Data File (1.3kB)  README File (1.3kB) Atomic number (I)

Mass number (A)

reset

HFB Total Level Densities P A rab s
Level Densities at Saddle Points Calculated within HFB
The data files (*.dat) contains the HFB plus combinatorial nuclear level densities at ground state deformations(!]. The nuclear level density is coherently obtained on
the basis of the single-particle level scheme and pairing energy derived at the ground state deformation based on the BSk14 Skyrme forcel2l, Additionally, the

, . N " . ) Retrieval of Level Densities
phenomenlogical level density parameters ctable and ptable are tabulated in files (*.cor) by fitting the HFB calculated curve to the RIPL 11 recommended spacings of 1N files contains the HFB plus combinatorial nuclear level densities at saddle and isomer deformations''. The nuclear level at Saddle Points
GarerelostonlesonanceslRiandiol ecumiiat Veloui bergoionplvin Gllavel=: density is coherently obtained on the basis of the single-particle level scheme and pairing energy derived at the saddle point

References: o , : , o ) o deformation or shape isomer deformation. The same BSki4 Skyrme forcel?! is used to estimate the fission saddle and
[1] 5. Goriely, S. Hilaire, A.J. Koning, Improved microscopic nuclear level densities within the Hartree-Fock-Bogoliubov plus compbinatorial method, Phys. Rev. . . . .
C78 (2008) 064307 isomeric points. Atomic number (Z)
[2] S. Goriely, M. Samyn, J.M. Pearson, Phys. Rev. C75 (2007) 064312
HFB Data Files (total 486.6MB)  HFB README File (3.1kB) References: Mass number (A)
HFB corrections File {30kB) HFB corrections README File (2kB}) [1] 3. GUFIIGIY, S. H‘lalre' AJ. Korllng, phyS Rev. C (2008) 10 [EEs retrleve reset
[2] S. Goriely, M. Samyn, 1.M. Pearson, Phys. Rev. C75 (2007) 064312

Data Files ~ README File (4.0kB)




I CRP on Updating Nuclear Level Densities for
Applications: Research objectives
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Nuclear

Level

Densities Experimental
NLDs

Validation Global models




Outputs - deliverables

 Recommended NLD models and parameters

« Recommended NLD tables (for both phenomenological and microscopic):

a. Provide renormalization parameters on low-lying states and D,

b. Provide adjustment procedure for tabulated NLDs for practical calculations

« Recommended tables of average resonance spacings D,,D,, I'y, Strengths
« Compilation of experimental data (derived NLD, resonances, and validation data)
« GitHub repository; interactive interface

« Publication(s) describing technical work and recommendations
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I Research Objectives | - Low-lying discrete states

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

RIPL discrete levels database updated in September 2020 - it contains the correction for +X,.. levels

[[Infroduction | MASSES ][ LEVELS |[ RESONANCES ][ OPTICAL ][ DENSITIES |[ GAMMA ][ FISSION ][ CODES ][ Contacts |

» Empirical determination of completeness of

. . . Nuclear Levels Segment
levels — review method of determination

Retrieval of Discrete Levels

> Investlgate the pOSSl ble aSS|gn ment Of Sp N Discrete Levels and Decay Data (Updated on December 2021)  Atomic nunber (7) Q Cumulative Plot
Mass number (A)
e e Compilation of nuclear level schemes extracted from the ENSDF including additional
a n d pa rltles fo r u n kn Own Ca SeS (Wea k information retrieved from NUBASE. Missing spins were inferred uniquely from spin retrieve reset Atomic number (7) -
distributions constructed using the available spins up to the highest known level.
. . . Missing Internal Conversion Coefficients (ICC) were calculated using inferred or Mass number (A) -
ass |g nme nts or mu Itl p I e Vva I ues In E N S D F ); available spins. Decays other than electromagnetic are given if available. Discrete Levels s Brcitaion Earm MeV

README File (2021) README File (2020) L0 L b o

theoretical 3 p proaChes README File (2015)  README File (2002) reonse mumben (2 Q

Click here to download all LEVELS files
Mass number (A)

» Review the method to assign spin-cutoff on [ retrieve | | reset
low-lying states — compare with models

Level Parameters (analysis of level schemes) Retrieval of Level Parameters

> L I H d H t I I f t' I H Cut-off energies (Up,a,) for completeness of level schemes and completeness of spins (U.) for a given level scheme as Atomic number (Z)
OW_ yl ng ISC re e eve S O r eXO IC n u C e' determined from the constant temperature fit of nuclear levels. Parameters for calculation of nuclear level densities (nuclear ... | rber (a)
temperature, 'back-shift' and spin cut-off) and some additional parameters are also given. (blank f 11
an or a

use theory Data File (total 355kB)  README File (2.7kB)




I Research objectives Il - Average Resonance Spacings

Compilation and evaluation

» Comprehensive compilation of average resonance spacings
D, and D, (not D,)

» New evaluation of compiled D, and D, - 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

Qr\ al B .
be ] fe ms Experiment

+ n TOF |
= ENDF(s)[| °
» ENDF(p){

2.5x107'0E32

ploae ¢ T -
10000 20000

E, (eV)

30000

o

Tables; Metadata

RIPL format

~

/




Research objectives llIl — 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, (a,a), (y,Y), 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

/
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Research objectives lll 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’y) 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

\

/




I 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
experimentally derived NLDs

» Recommendations based on best fit

data:

Ncum, D, and

100

)

w“’*

10} ) z,-r

Number of levels

’ | +49Xp°¢i;ﬁdntal ]Evé]ls‘ it

ctable :-0.115
ptable :-0461
3 Nlow :6
Niop :23
,\_ﬁz Levels :113
/ Frms lev: 1.035503E+00
D0-exp :0.00e+00 +- 0.00e+00 eV
D0O-th  :9.15e+01 eV
C/E:

DO-glob : 9.20e+01 +- 9.20e+01 eV
p‘G:

Ean

BSKG3

Number of levels

: 0.000

: ({.9‘)5

1 Il
3 4 5
Energy [MeV]

1 L { 1
0 1 2
Koning, NLD RCM-1

6 7 8

/ Formulas+ \

Tables;
Sr86
100 T T T
cpimental 16vdls 4
/QM'*ﬂ%ilbcn-Camgm: —
et
e

a(Sn) :12.045

' T : 1025

EO : 0.000

4,{}- Nlow :5
10 j‘_" Nwop :32
: Levels :113
Frms lev: 1.032039E+00
D0-exp :0.00e+00 +- 0.00e+00 eV
DO-th  :1.74e+01 eV

C/E: : 0.000
DO-glob : 1.75e+01 +- 1.75e+01 eV

1 ) ) ) ) CIG: - 0.993
0 1 2 3 4 5 6 7 8

~ Energy [MeV]




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 D,

» For validated models provide global calculations in tabulated form and adjustment
procedure for praCtical CalCUlationS TALYS Maxwellian Averaged cross sections vs. experiment

22

SMLO mmm
QRPA mmmmm
) GLO mmmm

The validated models will be recommended. 181

16 |

Frms

14 -

12

1

Koning, NLD RCM-1 %,



I Research objectives VI — Theoretical
developments

To guide practical calculations and improve understanding

. . . . . . . . ) . L N Cal.'(‘”Xe)'
> Spin distribution/parity distribution: shell model(Configuration o Iy
Interaction SM) and microscopic models (HFB+comb., QRPA+BE, 08 . :%‘fgf.‘fjffﬁh;{ggff'
0_6' \ ”-.u:als’l e_
RMF+comb) g S LA RS ST NV
0.4F e Lttt :
» Damping of collective enhancement and damping effects: ©0.2f o
N *
evaporation method ‘io_ ol veeee (a) odd
_ _ o = 101 23 456 78 9 10
» Damping of rotational effects and vibrational effects: S T T T
. r yvYIYVYYVYY v v a: oy
HFB+C0mbina’[OI‘ia| mOdels 0.8l \\ _i:-girgsl}:ig:i‘xi
. \ -Quraishi (7"Xe)
0.6 A
L L L L B B B B B B B S B I B —_—— = Ny T Ty
0.47 - 133 1 133 1 133 ' 0.4f ve Ty ¢
(a) Xe 1-2MeV (b) Xe 2-3MeV (C) Xe 3-4MeV ’ v
0.3 o>=16.73£1.58 | =19.13£1.38 | =21.08:0.72 | 0.2r 1
0.2} . T 1 ] 0.0l (b) cven |

011_/\ /)_Q\\\D /_\“T -10 1 2 3 4 5 6 7 8 9 10
0.0 ) . ° | f Ex (MeV)

||||||||||||||||||||||||||||||




Research objective VIl - dissemination

Multiple forms of dissemination of data, models and metadata

> Experimental database (data and

metadata) [format: PSF and/or yaml] Ve

> Tabulated D, D, >
» Tabulated global model calculations

[format: RIPL and other]

> Publication
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Thank you!

P.Dimitriou@iaea.org
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