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¬ Motivationsfor achange:
=) a roadmapto consistentandstate-of-the-artevaluations

 Concept:
=) MonteCarlo fromnucleardataevaluationsto large-scale

systems

® How doesit work ?
=) TALYS+ MonteCarlo

¯ Exampleswith Oktavian,FNSandLLNL benchmarks:
=) Neutronandgammaleakage for Al, Cu,Si,Ti, Cr, Mn, Co,Mo,

Zr, Fe, W, andMg

° Conclusions



Moti vations: How to propagatenuclear data uncertainties thr ough
fusion benchmarks?
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Usualproceduresin evaluationsimply

+ First, thereweremeasurements,

+ Thennuclearreactioncodes(TALYS, GNASH, EMPIRE...),

+ Formattheoutputsemi-manuallyto ENDF �le,

+ Comparewith experimentalcrosssections,

+ Modify manuallytheENDF �le,

+ Comparewith integral tests,

+ Modify manuallytheENDF �le, ENDF �le ready,

+ At last, ”Evaluationsareavailableto users”,but...

ø How to includepropagationof nucleardatauncertaintieswith a
minimumnumberof approximations?
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Concept: TALYS + Monte Carlo
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Possibleanswerto thisproblem:Maximizationof automation
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Handson “1000 � (Talys+ ENDF + NJOY + MCNP) calculations”
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Application to shieldingbenchmarks:
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Benchmark Mat. Outer Benchmark Mat. Outer? Angle
? or slabthickness

Oktavian Al 40cm Oktavian Mo 61cm -
Oktavian Cu 61cm Oktavian Zr 61cm -
Oktavian Si 60cm FNS Fe 20-40cm 22.8-42.8�

Oktavian Ti 40cm FNS W 5 cm 22.8-38.0�

Oktavian Cr 40cm LLNL Al 1.6-2.6mfp 39�

Oktavian Mn 61cm LLNL Mg 1.2-1.9mfp 39�

Oktavian Co 40cm LLNL Fe 0.9-4.8mfp 39�

� Oktavian: Leakagecurrentspectrumfrom theoutersurfaceof aspherical
pile of material,14MeV D-T neutronsourceat thecenterof thepile.

� FNS: Slabsof materialof varyingthickness,at � ve differentangles,20cm
from a14 MeV D-T neutronsource.

� LLNL PulsedSpheres: Time-of-Flightmeasurementsthroughspherical
shellsof varyingthickness,14MeV D-T neutronsource.



Exampleswith 63Cu(n,2n) and 65Cu(n,el)
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Exampleswith (n,g), (n,inl) and (n,el)
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Application for Cr Oktavian benchmark
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Application for Mn Oktavian benchmark
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Application for Si Oktavian benchmark
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Application for W FNSbenchmarks
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Application for FeFNSbenchmarks
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Application for Mg LLNL benchmarks

15 / 18

Time (10� 8 sec)

U
nc

er
ta

in
ty

(%
)

403530252015

10

5

0

This work
JEFF-3.1

Experiment

LLNL Mg d=1.2 mfp, � = 39� , Neutron Leakage
C

ou
nt

s/
ns

ec
/s

ou
rc

e
pa

rt
ic

le
10� 1

10� 2

10� 3

10� 4



Prosand Cons
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© + No MF 32-35(no2 Gb�les) but everypossiblecrosscorrelationincluded

© + No approximationbut trueprobabilitydistribution

© + Only essentialinfo for anevaluationis stored

© + No perturbationcodenecessary, only “essential”codes

© + Feedbackto modelparameters

© + QA

§ - Needsdisciplineto reproduce

§ - Memoryandcomputertime
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X New methodologyto propagatenucleardatauncertaintyto integral
quantities(keff benchmarks,shieldingbenchmarks,reactivity swing,
neutron�ux for commercialreactor)via MonteCarlo

X Blendingdifferentialmeasurements,evaluations,andvalidationin one
approach

X Proofof principlewith someshieldingbenchmarks

� New calculationsbasedonTENDL-2009(seetheJEFFmeeting)

� Needsto developbestcentral-valueevaluations?

� Comparisonwith Hogenbirkmethodfor MCNP

� Comparewith morebenchmarks

� Obtainsensitivity for reactionchannels

� Needmorecleversampling
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And �nally
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If wecandoa calculationonce, wecanalsodo

it a 1000times,each timewith a varyingdatalibrary.
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