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Motivations. Do you remember 6 monthsago ? \
Experiments > Evaluation 1 >~ Evaluation 2
(integral, differengial) (basic quantities) &} (uncertainties) i;ggg
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Consequence: No more need of covariance files ! I]ié

(basic . .
covariance files
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| Well, apparently (and sadly) the world still is in need of @
I N

| (see Port-Jeff workshop, SG-26, ENDF/B-VII.1...)
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How can we help ?




Motivations. How to produce consistent (and reproducible) \

evaluations ? N\G

Usual procedures in evaluations imply

Start with nuclear codes (TALYS, GNASH, EMPIRE, SAMMY...)
Format the output semi-manually to ENDF-6 file

Compare with experimental cross sections

Modify manually the ENDF-6 file

Compare with integral tests

Modify manually the ENDF-6 file

o O oo oo o oo QO

ENDF-6 file ready

[1 More risky situation if we start from an existing evaluation !




Motivations. How to produce consistent (and reproducible)

. \
evaluations ? N\G

Consequences:

[1 What if (later) we want to update an evaluation keeping “its best parts” ?
[1 What if we have forgotten what the best parts are ?

[1 What if we want to add sections (for heating, angular distribution,
uncertainties...), or slight change of format ?

[1 Consistency, reproducibility, memory ?

[1 Should we do all of this semi-manually, with fading memories, year
after year ?




Concept: TALYS+ Monte Carlo=TENDL-2008
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Maximization of automation while keeping detailed input
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Canwedoit ? Can wedo it for more than oneisotope ?
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Canwedoit ? Can wedo it for more than oneisotope ?
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Wequan Do It!




|s TENDL-2008 available (free access) ? \




|s TENDL-2008 available (free access) ? \

Yes!

Here
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www.talys.eu/tendl-2008
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|STENDL-2008 available ? Yes'! \

0 Neutrons: ENDF files up to 20 MeV, plots, ACE files, processed
covariances (187 energy groups)

0 Protons, Deuterons, Tritons, Helium-3, Alphas : ENDF files up to
200 MeV, ACE files

0 Photons: ENDF files up to 200 MeV

For comparison:

TENDL-2008 348 | 344 | 336 | 339 | 342 | 338 | 327
(JEFF-3.1) 381 | 26

(ENDF/B-VII.0) | 393 | 48 |5 3 163




Content 2: TENDL-2008 Neutron library: °F to 2"”Po \

N3G

A total number of 348 isotopes, 267 stables and 81 radioactives nuclides

7=9 7=25 3Mn

7=15 Z=31

Z=17 7=33

- - 1 Y
7=22 5Rb | ¥Rb § %8Rb

7=23 865

7=24 Iy




Content 2: TENDL-2008 Neutron library: °F to 2"”Po \

7=40

X
7—44 10R, | 101Ry | 102y | 104Ry | 105Ry @ 106Ry

7=45 103 Rh 104Rh 105 Rh

7=48 106cd 108cd 109Cd nocd lllcd 112cd ll3cd 114cd llécd




Content 2: TENDL-2008 Neutron library: °F to 2"”Po \

7=56

7=57

7=58

7=59

7=60

7=61

7=62

7=63

7=64

7=65

7=66 164 Dy 165 Dy

172Yb 173Yb 174Yb 176Yb




Content 2- TENDL-2008 Neutron library: °F to ?*’Po \

X

7=72
7=76 1870S 1880S 1890S 1900S 1910S 19ZOS 19305

7Z=79 197 Ay

7Z=80 196Hg 198Hg 199Hg ZOOHg ZOng ZOZHg 204Hg




Content 3- TENDL-2008 Neutron library: from MF-1toMF-34 \

Content of a typical file up to 20 MeV (out of 348 files):
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MEF-1: Description
MEF-2: Resonance parameters (Reich-Moore)

MEF-3: Cross sections (n,tot), (n,el), (n,non), (n,inl;), (n,2n), (n,3n), ..., (n,y),
(n,pi), (n,a;)

MEF-4: Elastic angular distribution (Legendre Polynomials)

MEF-6: Double differential distributions and spectra for (n,2n), (n,inl;),
(n,y),(n,pi), (n,a;)

MF-32: Resonance parameter covariances (with R”)

MF-33: Cross section covariances (with cross correlation)

MEF-34: Elastic angular distribution covariances (up to the 6" Legendre
polynomial coefficient)
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angular distribution for elastic
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Examples 2
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Examples 3 (with the latest ERRORJ)
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Examples 4 (with the latest ERRORJ)

XIJe\ uole|a1i0)

L1 1
i
— o
4 o~
~ L
IS L
(=
£ ] L
j =
0
< | L
g
=
o
2
w S
. A F —
& ] [
> ] L
o 1 [
S T T 1
TRos s m g s 01 o0
Loy vy 0 0 Ll g
E I-o1T
(n8) ABiaug @
saxy dlwyirebo]
E o€
(%) "neq@ prepuels ‘|oy a lop
1Saxy Jeaur]
T Tt 08
ﬁ:.cvcmvﬁ 10} 3 "SA 0jOV
XUTe|N uone@iod
I N |
~
— o
p F o~
~ [
< - L
= L
S
£ ] L
j
2]
<
3 L
=
o
(=
w )
. - —
& ] [
> 4 L
m p -
M T T 1T
8 % 8 8 8 ° ,0T 0T
| T S— L |
0
- I-0T
(A®) ABiauz "
saxy olwyptebo]
- I-0€
(%) A2Q prepues |9y i L ov
:saxy Jeaur]
T 08
A._m:_,cv:wwNH 10} 3 "SA O/O7
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Examples5 \
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Discussion
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Only large-scale library for transport created with a consistent approach

Unprecedent complete and consistent covariance data set (348 !)

All information in TALY'S input files + experimental data
— ENDF-6 library is becoming an intermediate step (not a starting point)

Partial adjustment to experimental data and uncertainties
— but AK claims that some evaluations already better than JEFF-3.1

Tritons, helium-3, alphas files ready even if not used by codes

If new information arrive: automatic updates

Feedback appreciated !




Future improvements \

Better fitting 1sotope per 1sotope (for stable ones)

Necessity of “error-free” EXFOR

From 300 to 3000 nuclides and from 20 to 200 MeV

Photon library will come with covariances

TALYS Actinides on their way




Future improvements \

Better fitting 1sotope per 1sotope (for stable ones)

Necessity of “error-free” EXFOR

From 300 to 3000 nuclides and from 20 to 200 MeV

Photon library will come with covariances

TALYS Actinides on their way

Finally, ENDF-6 files are not starting points anymore !

(1s that a good 1dea ?)

Buzz Light-year: - Thisisno timeto panic, sheriff !
Sheriff Woody: - Thisis perfect timeto panic !
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