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Nuclear data and processing
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— Validation of neutron transport cross sections
Results and Discussion
Comments
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9Be EFF3 nmod x

S. Tagesen et al. (IRK Vienna)
Content of ENDF-file (cf. EFF-DOC-689)

— Neutron emission channels as partial (n,2n) cross
sections (MT875-890)

— Including energy-angle distributions (subsections of
MF6, LAW=7, yield=2) and covariances

— Redundant MT16 (total (n,2n)) included
— No neutron capture and photon production
— Since nmod 6: MT102 added

3

JEFF/EFF meeting, May 2005, NEA-DB D. Leichtle, U. Fischer



°Be JEFF-3.1T

J.-C. Sublet (CEA, Cadarache)

Modifications of underlying EFF3 nmod 6:
— Corrections to MF2

— Added MF12/14, MT102 (from ENDF/B-V1.8)
— Removed: MF3/6/33, MT16 (redundant)
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iPBe FENDL 2.1

A. Trkov et al. (IAEA, Vienna)
Adoption of ENDF/B-VI.8
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’Be ACE processing and

curiosities
JEFF 3.1T Original (Sublet)

— NJOY 99.90 Standard
— LAWG1, Filesize 50 MB

ACELST =" i st Weontenteiro - aneACE- 7

4-BE-9 IRK-VIENNA, processed by NJOY99

SauncesiET e S8l ibeBa des
Material ZAID identifier : 4009.95c
Processed on : 02/18/05
MAT identifier : mat 425
Temperature [K] : 30070
Atomdciweight -rafiof; 874934 78
Data table.dength = 2517684
Number of energy points : 801
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’Be ACE processing and

curiosities

JEFF 3.1T NRG (van der Marck)

— NJOY 99.90 Standard
— LAWG1, Filesize 50 MB

ACELST =" i st Weontenteiro - aneACE- 7

SBeh Do o A GRS iR 3 "SIt 0 A et T =TSR SHE K
Jel i vdna ek ace

Salurcesith le .

Maferiads AATD 0 deit RS -
Processed on :

MAT identifqesw !

Temperature [K]

Atomfciweight -rafiof:;
Data table.dength =
Number of energy points :

4009.70c
04/01/05
mat 425

HD 3z

8.93478
2578954
1084
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’Be ACE processing and

curiosities

JEFF 3.1T FZK local (Leichtle)

— NJOY 99.50 local (cf. EFF-DOC-782)

— LAWG7, Filesize 33 MB

ACELST =" i st Weontenteiro - aneACE- 7

4-Be-9 from JEFF-3.1T

SaUncesith e .

Maferiads AATD 0 deit RS
Processed on :

MAT Y identi et

Temperature [K]

Atomdciweight -rafiof;
Data table.dength =
Number of energy points :

JERL Yt HeS: ace

4009.95¢c
25/04/05
mat 425

290 04

8.93478
TexsS 355
944
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’Be ACE processing and

curiosities

For comparison: EFF3 nmod5 FZK local

(Leichtle)

— NJOY 99.50 local (cf. EFF-DOC-782)
— no MT102, but not serious for FNS-TOF

— LAWG7, Filesize 33 MB

ACELST =" i st Weontenteiro - aneACE- 7

4-Be-9 from EFF-3

Source file :

Material ZAID identifier :
Processed .on :

MAT identifiew !
Temperature [K] :
Atomfciiweight -rafio:;

Data table.dength =

Number of energy points :

eff3.05be9

4009.95c

-394 1A% Gk

mat 425

300 19

852934 7.8

1632739
855 9
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FDatafiles for benchmark
C

alculations
JEFF 3.1T Original

JEFF 3.1T NRG
JEFF 3.1T FZK
EFF3.05 (nmod 5)
FENDL 2.1
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FFNS-TOF Benchmark
E

Xperiment
o FNS cylindrical slab experiment FNS-TOF

— Beryllium slab 15.24 cm thick
— TOF at 0, 12.2, 24.9, 41.8, 66.8 degfee%/

JEFF/EFF meeting, May 2005, NEA-DB D. Leichtle, U. Fischer



Neutron leakage spectra (FNS-TOF)

10°

—— JEFF 3.1T Orig.
JEFF 3.1T NRG
JEFF 3.1T FZK

+ Experiment

Neutron leakage [u™*sn™]

Neutron energy [eV] FNS TOF Odeg
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Neutron leakage spectra (FNS-TOF)

10°

—— EFF3.05
——FENDL 2.1
JEFF 3.1T Orig.
e Experiment

Neutron leakage [u™sn™]

i 1
16 18
FNS TOF Odeg

Neutron energy [MeV]
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Neutron leakage spectra (FNS-TOF)

10°

——EFF3.05
——FENDL 2.1
JEFF 3.1T Orig.

e Experiment f e

Neutron leakage [u™sn™]
H
o

L I L L L L L L L L I
10’
FNS TOF 66.8deg

10
Neutron energy [eV]
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esults forsENSYTOF TOF

Neutron leakage spectra

— JEFF 3.1T Original and NRG are consistent (except
some minor deviations by bad statistics)

— JEFF 3.1T FZK and EFF3.05 are consistent (only
small deviations seen at large detector angles)

— But: JEFF 3.1T Original and EFF3.05 differ
substantially
* in particular at large angles

 EFF3.05 performs better in terms of reproducing
experimental results

— FENDL 2.1 (ENDF/B-VI) is not as good as any of
the JEFF 3.1
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Neutron flux integrals C/E (FNS-TOF)

Neutron angular fluxes at 0 deg

105 +
1.00 -
0.95 -
LLJ 0.90 -
=
O 0.85 -
0.80 -
0.75 -
0.70
0,052-1 MeV 1-5 MeV 5-10 MeV >10 MeV >0,052 MeV
—a— JEFF3.1 orig. 8.21E-01 9.03E-01 7.29E-01 1.01E+00 9.74E-01
JEFF3.1 NRG 7.94E-01 8.96E-01 7.18E-01 9.81E-01 9.51E-01
—¥— JEFF3.1 FZK 8.60E-01 9.56E-01 7.83E-01 1.02E+00 9.91E-01
—e— EFF3.05 8.66E-01 9.52E-01 7.96E-01 1.01E+00 9.90E-01
FENDL2.1 7.97E-01 9.62E-01 8.05E-01 9.83E-01 9.60E-01

Energy Interval
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Neutron flux integrals C/E (FNS-TOF)

1.05
1.00 -
0.95
0.90 -
0.85
0.80 -
0.75

C/E

Neutron angular fluxes at 66.8 deg

120

0.70

0,052-1 MeV

1-5 MeV

5-10 MeV

>10 MeV

>0,052 MeV

—a— JEFF3.1 orig.
JEFF3.1 NRG

9.07E-01
8.84E-01

8.55E-01
8.62E-01

7.47E-01
7.29E-01

8.78E-01
8.14E-01

8.65E-01
8.46E-01

—¥— JEFF3.1 FZK
—e— EFF3.05

9.39E-01
9.49E-01

9.01E-01
8.97E-01

8.31E-01
8.55E-01

1.04E+00
9.73E-01

9.24E-01
9.23E-01

FENDL2.1

8.65E-01

9.53E-01

9.13E-01

8.83E-01

9.00E-01

Energy Interval
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eutron flux integrals

Neutron flux integrals

— Reference case was and is still EFF3.05
JEFF 3.1T Original (also NRG)

— Larger underestimation compared to EFF3.05
— -27% at 5-10MeV (0° det.)

— -12% at >10MeV (66.8° det.)

JEFF 3.1T FZK

— Very good agreement with EFF3.05, only small
deviations at 66.8° det.
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onclusions and Comments

Standard NJOY99.90 seems to have issues with
JEFF-3.1T:

— Tries to transform the MF6 data given in LAWY

(angle-energy distributions) to LAW1 (energy-angle
distributions)

The FZK local NJOY99.50 with patches derived
from the EFF3.05 exercise works as expected:
— The original LAWY Is mantained

Provided a proper ACE-file is given, the

neutron transport has been validated on the
FNS-TOF benchmark experiment
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