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[1  Method of work: REPRODUCIBILITY
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0 Applications: TMC and the Petten method fd723%U, 239Pu for 7 benchmarks
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TMC: Total Monte Carlo

Control of nuclear data (TALYS)
+ simple processing (NJOY)
+ system simulation (MCNP/ERANOS/CASMO..))

For each random ENDF file, the benchmark calculation is peréa with MCNP. At
the end of than calculationsn different k.t values are obtained. In the obtained

probability distribution of kg, the standard deviatianmtq reflects two different
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Example of random nuclear data for 3°Pu \, 16:02:52

N3G

239 T Py T 239 T T
— . Exp Pu(nf)| = w00 | Pu(n,2n) _
= 3 e ENDF/B-VILO0 I I
= e Central T4 = o Central
2 = R R ENDF/B-VIL0
g = 400 t ‘
3 =
= S
o 2 ©
n )
0 2200
5 %
: o
~ O
1 1 1 O 1
0.1 1.0 10.0 5 10 15 20
Incident neutron energy (MeV) Incident neutron energy (MeV)
2.5 T T T T T T
| P (1, s | ]
N i uln lﬂl) — 239
wn T ) wn
2 50l | | B Pu(n,el)
S, z
< & O 6 i
T o5 tg. 1 Central
g Al AR = 1 N ENDF/B-VIL0
= S Central = 1t
s wof 0 W ENDF/B-VILO |
n i Exp. n
Z : 2 92t |
© 0.5 F O
— —
Qo O
OO 1 1 1 0 1 1 1
0 5 10 15 20 0 ot 10 15 20
Incident neutron energy (MeV) Incident neutron energy (MeV)

D. Rochman—-4/12




Inverse TM C (Petten method) on 233238 and #3%Pu \, 1610252
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Total Monte Carlo+ selection
1
= TMC

0 Use TALYS to creaté&3>238U, 239Py evaluations close or equal to ENDF/B-VII.1
or JEFF-3.1.2

[ Randomize all model parameters (resonances, nubar, fissiudron spectrum,
TALYS parameters) to create 1000 randéin”38U, 239Pu evaluations

[1 Benchmarks tha > 1000 files with the same set of criticality benchmarks

[1 Select the best random files

G_Z)Q B)* (1)

Results independent of the type of factory?... or

F—1_ 10\/% 5 (log(Ei)—log(Ci))? (2)
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|nverse TM C (Petten method) on 232238 and %3°Pu
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Data for3>238U, 23%Py taken from TENDL-2011,

No other nuclides taken into account,

Only 7 benchmarks considered withgk

No covariance files involved, therefore no covariance wgxlat
no sensitivities needed,

Complete ENDF-6 files randomly varied (MF1-12),
Sensitivities can be obtained from the Monte Carlo caloorest
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Example of Monte Carlo sensitivity \, 16:02:52

Sensitivity to F for SG-33
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Variations for “3%Pu important cross sections
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Variation from the reference (%)
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Variations for 23°U important cross sections
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Variations for 38U important cross sections
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Variation from the reference (%)
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Conclusion 16:02:52
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0 Adjustment 032238 and?3°Pu nuclear data with a Monte Carlo method,
[1 These three isotopes are enough to adjust k
L]

In principle, no need of covariance files, therefore no adpests on covariances,

1. method already tested 8#°°Cu, 23°Pu, thermal scattering,

2. but how to combine many isotopes in an efficient way’¢ad, 23%U and
239py) 2

4 ®Long term goal:

Apply this method to a large number of isoto
for the TENDL library

together with world domination (and world peace)
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