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➢ International Nuclear Data Evaluation Network is an activity aimed 

at streamlining the evaluation activities, taking advantage of expertise 

in different laboratories in IAEA Member States. 

➢ The activities would follow the pattern of the highly successful CIELO 

project, organised through the NEA Data Bank with a strong technical 

contribution from IAEA research projects. 

➢ The aim is to define evaluation priorities, identify issues and 

discrepancies, and minimise duplication of work, except for the testing 

of different   approaches to the evaluation.

➢ Team-work and technical discussions to resolve issues are foreseen

➢ Evaluated data files will be produced with a broad consensus that 

can be adopted fully or in parts by other Data Evaluation projects. 
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Int. ND Evaluation Network (INDEN)
INDEN Plan:
➢ One large TM on setting priorities and discussion of results (every 2.5-3 years)

➢ 3 CMs/year on evaluation issues and challenges

➢ Additional TMs as needed focusing on an identified issue

Three working groups operating through one CM/year 
(9 CMs in three years)

1) INDEN-LE : Evaluation of light elements 
2) INDEN-SM: Evaluated Data of structural materials
3) INDEN-RR : Actinide Evaluation in the resonance region

Each group met once in 2018,2019,2020 (last INDEN-LE CM shifted to 2021)

A first review INDEN TM is planned for 21-24 June 2021



Int. ND Evaluation Network (INDEN-LE)
INDEN-LE: Evaluations of light elements
Focus: R-Matrix evaluations of neutron/charged-particle induced 
reactions on light/medium targets

CM #3: 15-19 March 2021, INDC(NDS)-0827

CM #2: 15-17 May 2019, INDC(NDS)-0788

CM #1: 30-31 August 2018, INDC(NDS)-0768

❑ New evaluations presented for n+9Be, n+14,15N, alpha+17,18O

❑ New full evaluation of n+9Be with RAC

❑ Create common shared experimental database for all evaluated systems

❑ Evaluation challenges discussed in-depth

❑ Full R-matrix treatment considering all channels endorsed

❑ Established list of evaluations and responsible evaluators for:

n+9Be, n+14,15N, n+16O, n+23Na, alpha+17,18O

❑ Aim is to push to higher energies possible with R-matrix theory

❑ Treat break-up channels

❑ New experimental data for 16O(n,)13C, 13C(,n)16O extensively discussed

❑ New evaluations presented for n+9Be, n+14,15N, n+23Na

https://www-nds.iaea.org/publications/indc/indc-nds-0788/
https://www-nds.iaea.org/publications/indc/indc-nds-0768/


Int. ND Evaluation Network (INDEN-LE)
INDEN-LE: Evaluations of light elements
Focus: R-Matrix evaluations of neutron/charged-particle induced 
reactions on light/medium targets

n+23Na
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Int. ND Evaluation Network (INDEN-SM)
INDEN-SM: Evaluated Data of Structural Materials

Focus: evaluations of neutron induced reactions on 
medium and heavy mass targets (e.g., Fe, Cr, Ni, 
Mn, Cu, Zr, W, Pb)
Problems: Fluctuating cross sections in the “fast” range due to low 
level density near magic nuclei

CM #3: 14-17 December 2020 (virtual), INDC(NDS)-0824
CM #2: 2-5 December 2019, INDC(NDS)-0806
CM #1: 29 October – 1st November 2018, INDC(NDS)-0770

https://www-nds.iaea.org/publications/indc/indc-nds-0806/
https://www-nds.iaea.org/publications/indc/indc-nds-0770/


56Fe evaluation

New measurements 56Fe(n,el) 

E. Pirovano et al, JRC Geel

Int. ND Evaluation Network (INDEN-SM)



Int. ND Evaluation Network (INDEN-SM)
INDEN-SM: Evaluated Data of Structural Materials

Fe 14 MeV – problem, Indep. confirmation

Polyethylene (C2H4)n

Ф13 cm×6 cm 

Ф13 cm×6 cm 

Ф13 cm×6 cm 

Fe

Fe



Int. ND Evaluation Network (INDEN-SM)
INDEN-SM: Evaluated Data of Structural Materials

Focus: evaluations of neutron induced reactions on 
medium and heavy mass targets

n+54,56,57Fe



Int. ND Evaluation Network (INDEN-SM)
INDEN-SM: Evaluated Data of Structural Materials

Focus: evaluations of neutron induced reactions on 
medium and heavy mass targets

n+54,56,57Fe10-20% 

reduction

56Fe(n,n’)

INDEN Fe: new experiment justified



Int. ND Evaluation Network (INDEN-SM)
INDEN-SM: Evaluated Data of Structural Materials

Focus: evaluations of neutron induced reactions on 
medium and heavy mass targets

INDEN Fe: major reduction in 56Fe(n,n’)

56Fe(n,tot)



Int. ND Evaluation Network (INDEN-SM)
INDEN-SM: Evaluated Data of Structural Materials

Focus: evaluations of neutron induced reactions on 
medium and heavy mass targets

* E. Brun et al, Annals of Nuclear Energy, Volume 82, pp. 151-160, 2015
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INDEN-SM: Evaluated Data of Structural Materials
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INDEN-SM: Evaluated Data of Structural Materials



Int. ND Evaluation Network (INDEN-RR)

INDEN-RR: Actinide evaluations in the Resonance Region
Major actinide PFNS, nubar and resonance parameters, URR 

CM #3: 17-19 December 2020 (virtual), INDC(NDS)-0818
CM #2: 21-24 October 2019, Vienna, IAEA, INDC(NDS)-0804
CM #1: 8-11 May 2018, Vienna, IAEA, INDC(NDS)-0760

https://www-nds.iaea.org/publications/indc/indc-nds-0804/
https://www-nds.iaea.org/publications/indc/indc-nds-0760/
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INDEN-RR: Actinide evaluations in the Resonance Region

n+235U
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INDEN-RR: Actinide evaluations in the Resonance Region

n+235U
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INDEN-RR: Actinide evaluations in the Resonance Region

Convergence of CEA and ORNL/IAEA evaluations in the RRR

n+235U n+235U

n+235U eval
n_TOF capture yield
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INDEN-RR: Actinide evaluations in the Resonance Region

n+239Pu
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INDEN-RR: Actinide evaluations in the Resonance Region

n+233U
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INDEN-RR: Actinide evaluations in the Resonance Region

Integral feedback to oxygen evaluation (HST, PST, UST)

Different n+16O evaluations tested
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INDEN list of on-going evaluations (March 2021)
Light elements: 

Be-9; N-14,15; O-16,17,18; Na-23; Si-28,29,30

Structural elements: 

Cr, Fe, Ni, Pb, Zr isotopes

Actinides: 

U-233,235,238; Pu-239;

Re-evaluations (due to identified issues):

➢ Fe-54,56,57 (issues in (n,el), (n,inl) and d/del() cross sections from 0.85-6 MeV)

➢ Cr isotopes (new RR evaluation of Cr-50,Cr-53; new fast evaluations)

➢ Si isotopes (updated thermal capture, direct capture included)

➢ Mn-55 (correction of thermal capture gammas)

➢ Pu-239 (New PFNS, thermal nubar, resonance region)

➢ U-233 (New PFNS, thermal nubar, resonance region)

➢ U-238 (14 MeV leakage issues due to inelastic spectra, PFNS for En=5-8 MeV)

➢ O-16 (Preliminary update for benchmarking)

nds.iaea.org/INDEN/

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


Si evaluations (ORNL/IAEA) - Status
New information from integral testing since ENDF/B-VIII.0 release & publications 

Criticality performance: any new/unexpected findings? Yes, Si-28 thermal capture too low 

Neutron transmission: any new/unexpected findings?      No               (169 mb -> 186mb)

(n,xn) activations: any new/unexpected findings? No

Known deficiencies/gaps:

Si-28: Thermal capture increased by ~10% up to 186 mb (Firestone et al, IAEA EGAF)

- ORNL new RRR evals for 28,29,30Si with direct capture (TEDCA- ORNL I & CUPIDO- ORNL II)

res(n,γ) = 76 mb

dir (n,γ) = 110 

mb
(n,γ) = 186 mb

. CUPIDO calculations (G. Arbanas) needed to be 

decreased by 5% to match the 𝝈𝜸 𝑬𝒕𝒉 = 𝟏𝟏𝟎 mb

. Both ORNL I and ORNL II give improved performance

. Inclusion of a complex component for the channel radii 

(new feature) can be used to describe the direct capture 

component within R-matrix formalism. This allows to 

produce resonance parameters and related reconstructed 

cross sections in full unitary regime

ORNL 2 has better physics 

(improved modelling of direct capture)

28Si(n,γ)

ORNL 2
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Si-28 Thermal capture increased by ~10% following Firestone et al, IAEA EGAF

Direct capture considered by CUPIDO (ORNL) and new consistent ORNL evals

-> Criticality impact ~ -800 pcm in thermal assemblies (e.g., hmm005.3)

ORNL 2: Criticality is independent of the epithermal fraction in spectra (~zero slope) !!

ENDF/B-VII.1

JEFF-3.3

ENDF/B-VIII.0

ORNL 1

ORNL 2

ENDF/B-VII.1

JEFF-3.3

ENDF/B-VIII.0

ORNL 1

ORNL 2

Better physics & criticality

performance improved in 

new evaluations

Consistent unitarity in 

R-matrix treatment

New evaluations READY !

ORNL 1

ORNL 2

Si evaluations (ORNL/IAEA) - Status
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Thank you!


