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Co-ordination of Task 2.2
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Part I: CEA-DAM (E. Bauge et al.)

Part II: TUW (H. Leeb et al.)

Part III: CEA-DEN (C. De Saint Jean, B. Habert, O. Litaize, G. Noguere

and C. Suteau

CEA-DEN

CEA-DAM presentation of Varet

H. Leeb
April 24, 2012 

Task 2.2 CovarianceTool Development - GENEUS
2nd Annual Meeting ANDES, NEA, Paris



FullBayesianEvaluation Technique
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Work Programme at TU Wien of first 24 months
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ÁImprovement of extrapolation procedure for model defects

ÁInclusion of parameter uncertainties for proton, deuteron, 

triton and -optical potential parameters

ÁInclusion of uncertainties level density parameters

ÁSolution of theĂconvergence problemñ

ÁInclusion of fission channels MT=18,19,20,21 und 38 

in GENEUS

ÁInclusion of MF=4 in the GENEUS output (no evaluation)

ÁTreatment of multiple measurements of experimental data

ÁStructural materials library

reported

at 1st 

annual

meeting
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Underlying Model:  TALYS 1.0

parameters optimized for the nucleus

Extensions of GENEUS
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Improved Model Defect Estimate

Implementation of TALYS 1.2

Inclusion of fission observables
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BAYESIAN 
UPDATE

regularisation and improved treat-

ment of multiple measurements
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Recentdevelopments
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Impact of regularisation
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tŜŜƭƭŜΨǎPertinentPuzzle
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Example:

2 uncorrelated measurements q1,q2

of the quantity standard errors 1, 2

Both normalised by factor N with N

ri=Nqi i=1,2 

q1=2.4,  1=0.12     q2=2.0,  2=0.10

N=1.0,  N=0.15

r1=Nq1=2.4     r2=Nq2=2.0
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A paradox result first obtained by R.W. Peelle (ORNL) in 1987

Fröhner (1994) anddóAgostini(1994)

attributed this puzzle to the underlying

non-linearity of the problem
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Evaluatethe exactposterior
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Assumptions

Full information on (q1,q2, )

Gaussian distributions for and
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Anwendung auf das Beispiel liefert:

E( )=2.1639     var( )=0.1114

exact

normal 

distr.
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The proper covariancematrix
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Criterion for occurence of PPP Example:
(D.S. Sivia, 2006)

cov(r1,r2) > min(var(r1),var(r2))

Linear error propagation requires:                   ( at the moment unknown) 

Using yields a proper estimate of the covariance matrixqa

22222222   var , NNiijij qNqNqNC

For the example:  1113.0  var , 1639.2

PPP no  ,min1154.01054.0

PPP     Ĕ,Ĕmin100.0108.0Ĕ

221112

221112

CCC

CCC
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Extension to multiple measurements
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The derivation of Peelleó Pertinent Puzzle has been extended to an 

arbitrary number of measurements

Conclusion: The situation becomes worde with increasing number of

measurements if the wrong covariance matrix is used
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StructuralMaterials Library
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Motivation:   
Á the use of a proper prior plays an essential role in evaluations based

on scarce experimental data

Á frequently current evaluations suffer from incomplete prior information

only diagonal prior covariance matrices used

only priors stemming from parameter uncertainties are considered

ÁThe evaluation of a complete prior is a rather tedious work

(computation time, selection of reference basis of experiments)

ÁGlobal consideration over a great number of isotopes can provide

more reliability

Acknowledgement:
Work supported ed by EURATOM project ANDES

Data partly achieved by the VSC: Vienna Scientifc Cluster
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Impact of a proper prior
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Prior correlations allow infer information

from one energy range to another.

diagonal prior covariance matrix:

no information can be infered, 

immediate transition to prior

full prior covariance matrix:

energy dependence continued

beyond experimentalEvaluated with full prior cov.

Evaluated with diagonal prior cov.
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StructureMaterials Library
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The prior cross sections and covariance matrices for 276 isotopes:

Isotopes were chosen on the basis of availability of a minimal number of

reliable experimental data sets for certain reaction channels.
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Content of the StructuralMaterial Library
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Áneutron incident energies from 1 to 150 MeV

Á9 neutron-induced reaction channels included

ÁCovariance matrices for each reaction channel and between

pairs of reaction channels: 

prior stemmming from parameter uncertainties

prior accounting for model defects are supplied

ÁOutput in ENDF-6 format:

MF=3 and MF=33 file

General information supplied in MF=1.
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ExampleEvaluation on 55Mn
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best parameter evaluation structural material library prior
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Publications
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Publications:
Peeles Pertinent Puzzle ïA fake of improper analysis
D. Neudecker, R. Frühwirth, H. Leeb

Nuclear Science and Engineering, 170 (2012) appeared in January 2012

Conference Proceedings:

PeeleósPertinent Puzzle and its solution
R. Frühwirth, D. Neudecker, H. Leeb

Proc. of the 2nd Workshop on Neutron Cross Section Covariances, TU Wien, Vienna, 14.-16.9.2011 (in print)

Status of GENEUS ïGeneral Nuclear data Evaluation and Uncertainty System
V. Wildpaner, H. Leeb, D. Neudecker, Th. Srdinko

Proc. of the 2nd Workshop on Neutron Cross Section Covariances, TU Wien, Vienna, 14.-16.9.2011 (in print)

Prior for Structurals Materials
D. Neudecker, St. Gundacker, H. Leeb, Th. Srdinko, V. Wildpaner

Proc. of the 2nd Workshop on Neutron Cross Section Covariances, TU Wien, Vienna, 14.-16.9.2011 (in print)

PhD thesis:
The Full Bayesian Evaluation Technique and its Application to Isotopes of Structural Materials
D. Neudecker

PhD thesis, TU Wien, Vienna Austria, April 2012
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Activities
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JEFF Presentation and Documents
H. Leeb, D. Neudecker, Th. Srdinko, V. Wildpaner, 

Stabilized Covariance Matrices for the Full Bayesian Evaluation Technique 

at the example of 55Mn
JEFF-DOC-1377, 9.5.2011

Workshop Organisation
2nd Workshop on Neutron Cross Section Covariances
Vienna University of Technology, September 14.-16.9.2011

Proceedings in European Physics Journal ïWeb of Science, in preparation

21 participants, 13 talks
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Progress achievedat TU Wien in first 24 months
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VImprovement of extrapolation procedure for model defects

VInclusion of parameter uncertainties for proton, deuteron, 

triton and -optical potential parameters

VInclusion of uncertainties level density parameters

VSolution of theĂconvergence problemñ

VInclusion of fission channels MT=18,19,20,21 und 38 

in GENEUS

VInclusion of MF=4 in the GENEUS output (no evaluation)

VTreatment of multiple measurements of experimental data

VStructural materials prior library

VSuccessful evaluations for 55Mn and 208Pb  starting from prior library



MilestonesandDeliverablesof
WP 2, Task 2.2
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Deliverables:

D2.3  Software Package for experimental covariance matrices

(CEA-DAM, month 30)

Milestones:

M2.1  Report on Improvements and extensions of the GENEUS code

package including TALYS1.2.  as well as sample evaluation for

55Mn and 208Pb. Extensive report by means of the PhD thesis

Mrs. D. Neudecker. (TUW, month 24)

M2.5  A new release of CONRAD (CEA-DEN, month 36)
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Team at TU Wien
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Thomas SRDINKO

Stefan GUNDACKER
(left in 2010 for CERN)

Denise NEUDECKER

Volker WILDPANER

Helmut LEEB
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Thank you for your attention
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