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Nuclear Data Requests From SG26

* Uncertainty And Target Accuracy Assessment For Innovative Systems
Using Recent Covariance Data Evaluations

Nuclear Science NEA/WPEC-26

OECD 2008, NEA No. 6410

Simulations of 8 reactor types using cross sections in 15 groups
# reactor type group nr E .. (eV)
1 1.96E+07
1 ABTR (table 25) 5 6.07E+06
2 SFR (table 26) 3 2 23E+06
3 EFR (table 27) 4 1.35E+06
4 GFR (table 28) : o
5 LFR (table 29) 7 6.74E+04
6 ADMAB (table 30) 8 2.48E+04
7 VHTR (table 33) ?O 3-82?82
] +

8 PWR (table 34) 11 4 SAE+02
12 2.26E+01
13 4.00E+00
14 5.40E-01
15 1.00E-01

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22



Group structure used in SG26
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reactor types for which ND
improvements are needed

reaction

Nuclear Data Requests From SG26

capt el fiss inel nu scatt
Am241 64 6452 6 6
Am242m 2 652
Am243 6 62 6
B10 152
Bi209 6
C 77 4 47
Cm242 63
Cm243 6
Cm244 6 63452 62
Q Cm245 63452
O  [cm246 2
= |Cr52 12
) [Fes6 16352 12 16352
=5 IN15 6
c Na23 132
Ni58 3
Np237 6 6 6
o 8 88
016 3 3
Pb 6 6
Pb206 5 5
Pb207 5
Pb208 5
Pu238 2 63452 6452
Pu239 163452 163452
Pu240 634582 63452 5 63452
Pu241 6827 16345827
Pu242 63452 63452 2
Si28 4
U234 3
U235 3487
U238 13458827 1 13452 8
Zr90 1652

Frank Gunsing, CEA Saclay

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22




Nuclear Data Requests From SG26

Graphical summary of nuclides - energy groups

requested
group 15, range
lowest energy,
0.1eV UL

Frank Gunsing, CEA Saclay

group 1,
highest energy,
1.96e+07 eV UL

8->2,

!

Appearance in table:
existing -> minimum target
uncertainty in %

8->3

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22 5



Nuclear Data Requests From SG26: Capture

nucleus energy range

* Am241
*Am242m
* Am243
B10

C

* Cm244
Fe56
Ni58

* Np237
o)

Ole6

Pb
Pb206

* Pu238
Pu239

* Pu240
* Pu24l
* Pu24d?2
U235
U238

Frank Gunsing, CEA Saclay

- capt ——————————————

unc$% existing -> target

8->2, 8->3,

25->11,

10->2,

15->9, 15->2, 15->3,

20->7, 20->5,

20->6,

12->5, 12->3, 12->5, 12->4, 12->3,
15->5,

6->3,

100->9,

100->6,

20->14,

20->5,

20->10,

12->3, 12->3, 12->3, 12->2, 12->3, 12->4,
14->6, 12->6, 12->5, 12->4, 5->3, 12->4,
20->7, 7->3, 20->10, 7->2,

35->10, 35->25, 33->7, 35->11, 35->8,
33->19, 34->11, 33->10, 34->14,

9->2, 9->2, 9->1, 9->2, 9->4, 2->1, 9->3, 2-

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22 6



Nuclear Data Requests From SG26: Elastic

_________ el ——m—m
nucleus energy range unc% existing -> target
o R .| 5->1,

Cr52 |eeeeenon.. e | 11->4, 11->4,

FE56 |eeeeeeeeanns - 8->4, 8->3,
N15 |..eoe.... —— . 5->1,
016 |eeeeeeeonnnn ——. | 50->9,

Pb208 |...eieen... —_— . 5->2,

U238 |eeeeeeeennns - .| 19->8,

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22



*

nucleus

Am241

*Am242m

* ok % ok Kk % ok * * ok ¥ %

Am243
Cm242
Cm243
Cm244
Cm245
Cm246
Np237
Pu238
Pu240
Pu241
Pu242

U234

Nuclear Data Requests From SG26: Fission

fiss
energy range

Frank Gunsing, CEA Saclay

unc% existing -> target

10->1, 10->3, 10->5, 10->5,

17->5, 17->8, 17->3,

10->2, 10->6,

55->26, 55->42,

50->8,

45->2, 45->17, 45->8, 45->6, 45->5,
45->3, 45->40, 45->11, 45->7, 45->6,
40->15,

8->2,

20->3, 20->9, 20->5, 20->3, 20->3,

6->2, 6->3, 10->3, 5->2, 10->2,

15->7, 15->2, 15->5, 15->2, 15->3, 20->5,
20->4, 20->9, 20->4, 20->4, 20->3,
38->30,

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22 8
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Nuclear Data Requests From SG26: Inelastic

————————— inel ————————————-
nucleus energy range unc% existing -> target
* Am241  |.eeeeeenann —_—— 25->4,
* Am243 | ..eeeesemm———m .| 40->2,
Bi209 |.eeeeeennnn —. . 34->3,
o - | 35->9, 35->14,
FE56 |eeeeeeenonn — 20->6, 20->2, 20->7, 20->4, 20->3,
Na23 |eeeeeeeeonn - 25->10, 25->8, 25->4,
* NP237  |eeeeeeeens - 25->5,
Pb  |eeeeeeeenennn -. | 12->3,
Pb206 |.eeeeeennn. - 10->3,
Pb207 |.eeeeennnnn - 12->3,
Pu239 |.ceeieennn. - 25->12, 25->5, 25->14, 25->8, 25->7, 25->12,
* Pu240 |.eceoennnn — e | 43->13,
* PU242  |iieiieennnn - 60->26,
Si28 |eeieieieannn —. | 30->3,
U238 |eeeeeenoeomm——m . 20->3, 20->4, 20->2, 20->2, 20->5,
Zr90 | eeeeeeieenans - | 18->11, 18->3, 18->6, 18->9,

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22 9



Nuclear Data Requests From SG26: Scattering

————————— scatt - ——————————-
nucleus energy range unc% existing -> target
O |eeeeeeennenn. - 12->8, 50->11,
U238 |eeeeereennnn - 20->5,

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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Nuclear Data Requests From SG26: v

nucleus
Am241
Cm244
Pu238
Pu240

* ¥ ¥ X

nu

energy range

Frank Gunsing, CEA Saclay

unc% existing -> target

2->1,

10->1, 10->4,

7->3, 7->4, 7->3, 7->2,

4->2, 4->2, 4->2, 5->1, 4->1,

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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Inventory of available EXFOR data

» Automatic scan of EXFOR library for isotope, reaction, and quantity
from summary table regularly published by V. Zerkin (IAEA)
file used: C4-2012-04-04.xc4.tbl

 For each entry, plot the covered energy range

» For each entry, add short text with info like

1956 F.Brown+, n=4, 23108002, 93-NP-237(N,G)93-NP-238,,SIG,, UNCAV%=1.7
Year author points entry reaction string quantity uncertainty

* Uncertainty information was given as maximum uncertainty

found in the dataset. - max(dx/x)

Not suited for large datasets, possibly containing near-zero values with constant
absolute uncertainty.

Using <dx>/<x> instead would be a better option, V. Zerkin has added

this since yesterday.

« Still identifying problem of missing entries - ongoing

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22 12



Inventory of available EXFOR data: 23’"Np

93-Np-237(n,g|abs) (sig|wid|ri)

| IFETTTTT EERTTTT BT EETTITT EERETTT EERTTTT EEWTTTT BT SR SR T EERT |

2010 A.Letourneau+, n= V -UNCAV%=2.47

2010 A.Letourneau+, n= 3 CAV%=2.465
3075002 , 93- NP -238,,S1G,.SPA-UNCAV%=
32002 , 93-N ,S’IG -UNCAV%=3.841

AV %=
P 237$N G)93-NP-238,,SIG,,SPA-UNCA

55
50

U
P-237

N

3-NP-238,, N

G)93-NP-238/8IG,,RA

R M NCAV%=2;

P-238,, D NCAV% =3.55

70002 , 93°NP-23 753 6 NP-238,.SIG -UNCA
j Cario- 0tt+2005 n= 6 22980002 , 93-NP-237 93- NP 238,,SIG,,AV -UNCAV%=

.Shcherbakov+, n=257, 22872005 , 93- NPG237 93 NP 238 'SIG2UNCAV%=8.139

8

93-NP-2376’N,G52 93-NP b SIG -U
40 Kovs 287 : 7éN )33 NP 238, SIG AV -UNCAV=3.022
12003 T.KATOH+, n= 1 22&. -NP-237 8,,Rl -UNCAY%=6.2

12003 T. KATOH+ - .

12003 T.KATOH+, n=1 h b (N,G S AV%=3.811
002’ K n= 37, 93-NP-238,.SIG,,.SPA- UNCAV%_
35 I’D,,A\i-UNC
oz: 93- N 2V (N G693 -NP-238,,S1G -UNCAV%=5.416

=0, 2
— N
= 9 )23 02 N

12006 H.Harada+, n= 237 2
12006 H.Harada+. n G 93-N

2000
000 V. Gress
, 22697004,
E Tltarenko,, n=1,
.Titarenko,, n=1, 41344003

30
25

entry

010 , 93-NP- 237&N G)93- SIG -UNCAV%-=
59069 93-N 7’ G 8,,5IG UNCAV%=4
20 008 ; 93.NP-23 -238”SIG -UNCA
rofim 022 . 93-NP- 23 N -238..51G UNCAV%_10 42
4 G.F.Aucham 91209 -2 37(N G),,WID,,RM -U o=

1984 L.N.JUROVA4+, n=! 405790072 93-NP-237(N
1984 L.N.JUROVA+, n=1, 405790071, 93-NP- 237{

15
10

2 532
40}327(31()82 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=4.57
33 -NP- 233 N,G)93-NP-238,,SIG -UNCAV%=6.768

SN G)93-NP-238,,SIG -UNCAV%=30
7(N,G)93-NP-238,,51G -UNCAV%=6.209
e 1972 D PAYA n=78, 204470034

11971 S.H. Eberle+ ols 1, 931090022 93; NP- 237$
11971 S.H. Eberle+ n=1 21 93-NP-237( '\}

11970 EHellsirand+ n=1, 13935002 , 93 P-237

BTATTERSALL n=1, 20638070 . 93-NP-

R. ;
M.S.SMITH+, n=1, 12487005 , 93-NB- 237(g
FBrown+ n= 23 08003 93-NP-237(N §93 -N 238,, ~MXW - UNCAV/e =4.07

11960
1536
11956 F.Brown+, n=4, 23108002 ; 93-NP-237(N;G)93-NP-238,,SIG,,MXW -UNCAV%=1.7

1
1
1
1

)
n

LI L BNLL L L L L L BN L L L LN L AL L BLL LN LN B~ AL LB

o

10400°%0"10%10%10*10%10%10710810°
neutron energy (eV)

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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Inventory of available EXFOR data: 23’"Np

93-Np-237(n,g|abs) (sig|wid|ri) E in [454-498000]

| IFETTTTT EERTTTT BT EETTITT EERETTT EERTTTT EEWTTTT BT SR SR T EERT |

b |2009 H.Harada+2009, n=3, 23075002 , 93-NP-237(N,G)93-NP-238,,SIG,,SPA-UNCAV%-= -

1 R - o -2 14652002  55:NP-237(N G5 NP-238, 16 -UNGAVH6=3.841 !

E - 2007 C.Guerrero+2007, n=0, 23069005 , 93-NP-237(N,G)93-NP-238,,SIG,,SPA-UNCAV%= -

_ 2007 W,KUMAR2007, n=1, 33012007 , 93-NP-237(N,G)93-NP-238,,SIG,,SPA-UNCAW%0=

E . 2007 C.Guerrero+2007, n=0, 23069006 , 93-NP-237(N,G)93-NP-238,,SIG,,AV-UNCAV%= -

E - 2005 D.Cano-Ott+2005, n=869, 22980002 , 93-NP-237(N,G)93-NP-238,,SIG,,AV-UNCAV%= -

_2005 0.Shcherbakov+, n=257, 22872005 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=8.139 B

2002 F.Corvi+2002, n=1, 226970032, 93-NP-237(N,G),,WID,,AV-UNCAV%= B

10

2002 KATSUHEIKOBAYASHI,, n=308, 22858002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=5.416 —

2000 V.Gressier+, n=571, 230700073, 93-NP-237(N,G),,WID -UNCAV%=5.004 B

entry

- 1988 N.N.Buleeva+, n=17, 40969009 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=4 -

- 1988 N.N.Buleeva+, n=13, 40969008 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=5 -

_ 1984 G.F.Auchampaugh+1984, n=749, 127920022, 93-NP-237(N,G),,WID,,RM -UNCAV %= B

-1983 JU.N.TROFIMOV+, n=7, 40827002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=4.57 —

| T < ot 5525 10857002, 5 NP-257(N.GIS3 NP 23, 1G -UNCAVS=6.768 :

5 -

1976 M.M.Hoffman+, n=19300, 10366003 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=30 B

- 1976 M.LINDNER+, n=23, 10221064 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=6.209

- - 1967 D.C.STUPEGIA+, n=8, 12483002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=7.228

0 |k DI B IR LA, IR IR IR LA IR IR |
10400°10"10%10%10*10°10%10710810°
neutron energy (eV)

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22



Inventory of available EXFOR data: 23’"Np

Cross section (b)

Incident neutron data / Exfor / Np237 / (,G)93-NP-238 / DATA

10000 T T

1000 +

100

10

0.01

1E-9 1E-8

OeD D

OED>>r+00eI69dE 10U

Yu.N.Trofimov, 1987
N.N.Buleeva+, 1980
N.N.Buleeva+, 1980
N.N.Buleeva+, 1980
Ju.N.Trofimov+, 1983
2007

H.Harada+, 2009
M.Mizumoto+, 2007
M.Mizumoto+, 2007
H.Harada+, 2006
H.Harada+, 2006
C.Guerrero+, 2005
0O.Shcherbakov+, 2004
0O.Shcherbakov+, 2004
0.Shcherbakov+, 2004
Katsuhei Kobayashi+, 2002
Katsuhei Kobayashi+, 2002
T.Katoh+, 1995
K.Kobayashi+, 1993
E.I.Esch+, 2004
D.C.Stupegia+, 1967
L.W.Weston+, 1981
1976

M.Lindner+, 1971

HEFQ
*

1E-5 1E-4 0.001

Incident energy (MeV)

0.01

Frank Gunsing, CEA Saclay

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22




Inventory of available EXFOR data: 23’"Np

Incident neutron data / Exfor / Np237 / (,G)93-NP-238

100

50 +

OED>r+00eIR69IE U NEe e

Yu.N.Trofimov, 1987
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H.Harada+, 2009
M.Mizumoto+, 2007
M.Mizumoto+, 2007
H.Harada+, 2006
H.Harada+, 2006
C.Guerrero+, 2005
0.Shcherbakov+, 2004
0.Shcherbakov+, 2004
0O.Shcherbakov+, 2004
Katsuhei Kobayashi+, 2002
Katsuhei Kobayashi+, 2002
T.Katoh+, 1995
K.Kobayashi+, 1993
E.l.Esch+, 2004
D.C.Stupegia+, 1967
L.W.Weston+, 1981
1976

M.Lindner+, 1971
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Evaluated data: 23’"Np(n,g)

Averaged cross section (b)

Incident neutron data / ENDF/B-VII.1 / Np237 /| MT=102 : (z,g) radiative
capture / Covariances data (BOXER) Averaged cross section

1000 1

100 1

10

01—+

0011

0.001

Incident energy (MeV)

Frank Gunsing, CEA Saclay

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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Evaluated data: 23’"Np(n,g)

Relative standard deviation

Incident neutron data / ENDF/B-VIl.1 / Np237 / MT=102 : (z,9) radiative
capture / Covariances data (BOXER) Relative standard deviation

041

03

024

014

Incident energy (MeV)

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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Evaluated data: 23’"Np(n,g)

Relative standard deviation

Incident neutron data / JENDL-4.0 / Np237 /| MT=102 : (z,g9) radiative
capture / Covariances data (BOXER) Relative standard deviation

0.5

04+

0.3

0.2

0.14

1E-10

Incident energy (MeV)

Frank Gunsing, CEA Saclay

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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Evaluated data: 23’"Np(n,g)

SG26: * Np237 |eeeeom=————n —_— 6-—>3,

 Evaluated uncertainties are below 1%.
The 6% is based on discrepant datasets.

Frank Gunsing, CEA Saclay SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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entry

50
45
40
35
30
25
20
15
10

&)

v b by by by e by by by by e by 1y

o

Inventory of available EXFOR data: '°B

Loy 4

5-B-10(n,alabs) (sig|wid|ri)

T EEETITT IR ETTTT ERTTTTT AT MR BT SR EEEETTT R |

11970 J.

|1967 A.

1967 A.Prosdocimix+, n=50, 20192003 , 5- -LI-7,,SIG -UNCAV%=2.298

11961 J.
11960 H.
11960 G.

B 1988 A.SUHAIMI, n=24, 22102003 , 5-B-10(N,T+A)2-HE-4,,SIG -UNCAV%=14.12
I 1986 A. SUHAIMI+ n= 14 22068003 5-B-1 (N T+A)2-HE- 4,,SIG -UNCAV%=13.84
| 1986 A SUHAIMI+ n= 10 22068002 5-B-10(N; ,T+A)2-HE-4,,SIG -UNCAV%=14.65
Il 1985 S.QAIM+, n= 9 21979004 5-B- 10(N T+A)2-HE- 4,,SI1G -UNCAV%=14.97

5-

N 1985 A.D.Carlson, n=7, 10946002, i B-1 éN JA)3-LI- 7,,SIGg/(3 -LI-6 N T 2-HE-4,,SIG) -UNCAV%=0.33
s 1934 M.D.Olson+1984, n=56, 1291 , 5-B- 10(N 33 -LI- 7PAR SIG,,,DERIV UNCAV%=
@ 1984 M.D.Olson+1984, n=2, 129130023 5-B-10(N,A NCAV%=
1979 G.Viesti+1979, n=16, 20816004 , 5-B- 1o 'A)3- LI 7 PAR SIG G-UNCAV%=
B 1979 G.Viesti+1979, n=11, 20816003 , 5-B-10(N,A) 3 LI-7,PAR,SIG,G-UNCAV%=
] 1979 G.Viesti+1979, n=7, 20816002 , 5-B-10(N,A)3- LI -7,PAR,SIG,G-UNCAV%=

R 1978 R.A.Schrack+1978,'n=34, 10811003 , 5-B-10(N,A)3-LI-7,PAR,SIG, RTE-UNCAV%-=
N 1978 R.A.Schrack+1978, n=36, 10811002 , 5-B-10(N,A)3-LI-7,PAR SIG,,RTE -UNCAV%=

B 1976 R.M.Sealock+1976, n=43, 10619004 , 5-B-10{N,A)3-LI-7,PAR,SIG-UNCAV%

) 1975 S.J.Friesenhahn+1975, n=62, 10303007 , (5-B-10(N,A)3-LI-7,PAR,SIG G)/(5 “B-10(N,A)3-L1-7,

B 1975 S.J.Friesenhahn+1975, n=56, 10303008 , 5-B-10(N,A)3-LI-7,PAR,SIG,G-UNCAV%=
1975 S.J.Friesenhahn,, n=152, 10303004 , 5-B- 10(N,A)3 1-7,,SiG -UNCAV%=4.853
N 1973 1.Szabo+1973, n=0, 21735002 5-B- -10(N,A)3- -LI- -7,,SIG-UNCAV%=
W.MEADOWS+, n=1, 10148002 , 5-B- 10iN ABS ,SIG -UNCAV%=0.6744
1969 |gneco+1969 n=0, 21740002 , 5-B-10(N,A)3-LI-7,,SIG-UNCAV%=
11969 D.S. Mather+ n=1, 2079400 , 5-B- 10(N,2N+P+A 2-HE- 4,,SIG -UNCAV%=14.81
B 1969 D.BOGART+, n=27, 11250002 5-B- 10(N A)3-LI-7,,SIG -UNCAV%=3.194
] 1968 R.L.Macklin+1968, n= =7, 112400 03, (5-B- 10(N,A)3 -LI-7,PAR,SIG)/(5-B- 10(N A)3 -LI-7,PAR,SIG)-
N 1968 R.L. Mackl|n+1968 n= 16, 11240005 5-B- 10'5N,A 3-LI- 7 PAR,SIG-UNCA
I 1968 R.L.Macklin+1968, n=6, 11240004 , 5B- -10(N,A)3-LI- 7,PAR 3IG- UNCAV%
I 1968 R.L.MACKLIN+, n=6, 11240002 , 5- B- -10(N,A)3-LI-7,,SIG -UNCAV%=2.137
1967 S.A.COX+, n=12, 20894002 5-B- 10(N A)3- Li- SIG -UNCAV%=6.74
Prosdocimi+, n=2, 20192004 , 5-B-10(N -LI-7,,SIG - -UNCAV%=0.2607

66 M.G.Sowerby1966, n=19, 21732003 , 5-B-10(N,A)3-LI-7,PAR,SIG, AV/REL-UNCAV%x=
.Sowerby1966, n=23, 21732002 , 5-B- 10(NA LI 7PAR SIG,,AV/REL -UNCAV%-=
.D.KLEIN+, n=1, 12654002 , 5-B-10(N,T+A)2 31G -UNCAV%=
F.P.MOORING+, n=55, 11197004 , 5-B-1 NABS ,SIG -UNCAV%=
F.P.MOORING+, n=54, 11197003 , 5-B-10(N,ABS)..SIG -UNCAV%=
R.L.Macklin+1965, n=5, 11243003 , (5-B-10(N,A)3-LI-7,PAR,SIG)//(5-B-10(N,A)3-LI-7,PAR,SIG
Macklin+1965, n=3, 11243002 , (5-B-10(N,A)3-LI-7,PAR,SIG)//(5-B-10(N,A)3-LI-7,PAR,SIG)-UN
MOORING+, n=8, 11185003 , 5-B-10 NA; -LI-7,,S1G “UNCAV%=2.424
OORING+, n=8, 11185002 , 5-B-10(N,A)3-LI-7..SIG -UNCAV%=4.053
[ 1961 E.A.Davis+1961, n=82, 11195005 , 5-B-10(N,A)3-LI-7,PAR,SIG-UNCAV%:=
N 1961 E.A.Davis+1961, n=83, 11195004 , 5-B-10(N,A)3-LI-7,PAR.SIG-UNCAV%=
N 1961 E.A.Davis+1961, n=100, 11195002 , 5-B-10(N,A)3-LI-7,PAR,SIG-UNCAV %=
@ 1961 E.A.DAVIS+, n=69, 11195003 , 5-B-10(N, T+A)2-HE-4,,51G -UNCAV%-=
W.MEADOWS+, n=1, 11028006 , 5-B- 1%N ABS) SIG -UNCAV%=0.4424
W.SCHMITT+, n=1, 1124500 118 ABS),,8IG -UNCAV%=0.9875

5-
4, 5-B- E
JSAFFORD+ n=1, 11234003 , 5-B- NABS SIG -UNCAV%=0.2866
1960 E.G. BILPUCH+ nM32 11187002 , 5-B-10(N,A)3-LI-7,,SIG -UNCAV %=

58 M.E.WYMAN+, n=4, 11231003 , 5-B-10(N,T+A)2-HE-4,,SIG -UNCAV%=10.47
—1957 H.BICHSEL+, n=98, 11227003 , 5-B-10(N,A)3-LI-7,,SIG -UNCAV%=25

IG)-UN

NCAVY%

"'I""I"I'I""I'(h"l""I""I"

b-UNCAV
EAV%=

1956 G.M. FRYEJR+ n=5, 11255003 5- -10§N N+D+A)2 -HE-4,,SIG UNCAV%_167
Il 1956 G.M. FRYEJR+ n=7, 11255002 , 5-B-10(N,T+A)2-HE- 4,,Slé -UNCAV%=18.28

INRRALL B

LU B L B N B R B

 BRRALL BRRLLLL |

1040110%0"10%10%10*10°10%10710810°
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Inventory of available EXFOR data: '°B

93-Np-237(n,g|abs) (sig|wid|ri) E in [454-498000]

| IFERRTTTT ERRTTT AT ECETTITT ERRTTT EW T MW TTTTT AT MR EEEETTT MR |

k |2009 H.Harada+2009, n=3, 23075002 , 93-NP-237(N,G)93-NP-238,,SIG,,SPA-UNCAV %= -

E _ 2008 E.l.Esch+, n=352, 14032002, 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=3.841 -

-2007 C.Guerrero+2007, n=0, 23069005 , 93-NP-237(N,G)93-NP-238,,SIG,,SPA-UNCAV%= s

_ 2007 W,KUMAR2007, n=1, 33012007 , 93-NP-237(N,G)93-NP-238,,SIG,,SPA-UNCA}%=

E .2007 C.Guerrero+2007, n=0, 23069006 , 93-NP-237(N,G)93-NP-238,,SIG,,AV-UNCAV%= -

- -2005 D.Cano-Ott+2005, n=869, 22980002 , 93-NP-237(N,G)93-NP-238,,SIG,,AV-UNCAV%:= s

_ 2005 O.Shcherbakov+, n=257, 22872005 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=8.139 B

2002 F.Corvi+2002, n=1, 226970032, 93-NP-237(N,G),,WID,,AV-UNCAV%= -

2002 KATSUHEIKOBAYASHI,, n=308, 22858002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=5.416 —

10

2000 V.Gressier+, n=571, 230700073, 93-NP-237(N,G),,WID -UNCAV%=5.004 B

entry

- 1988 N.N.Buleeva+, n=17, 40969009 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=4 -
- 1988 N.N.Buleeva+, n=13, 40969008 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=5 -

_1984 G.F.Auchampaugh+1984, n=749, 127920022, 93-NP-237(N,G),,WID,,RM -UNCAV%= s

5 - 1983 JU.N.TROFIMOV+, n=7, 40827002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=4.57 —
E _ 1981 L.W.Weston+, n=5325, 10887002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=6.768 -

_ 1976 M.M.Hoffman+, n=19300, 10366003 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=30 B
E - 1976 M.LINDNER+, n=23, 10221064 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=6.209 -

k - 1967 D.C.STUPEGIA+, n=8, 12483002 , 93-NP-237(N,G)93-NP-238,,SIG -UNCAV%=7.228 B

O | D IR IR LR IR IR IR LA IR IELLALLL |
10400%10"10%10%10*10°10%10”10810°
neutron energy (eV)
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Inventory of available EXFOR data: '°B

Cross section (b)

Incident neutron data / Exfor/B10/ (,A)3-LI-7 /

T T T T T T T T T T T T T T T T T T T T T T T
S.J.Friesenhahn+, 1974 ENDF/B-VII.1
100000 + [  Guohui Zhang+, 2001 DATA
L [F]  Guohui Zhang+, 2008 DATA
© S-A.Cox+, 1965 DATA
™  A.Prosdocimi+, 1962 DATA
10000 + (D  A.Prosdocimi+, 1962 DATA
| D.Bogart+, 1969 DATA
R.L.Macklin+, 1968 DATA
[[] H.Bichsel+, 1957 DATA
1000 4 O SJ.Friesenhahn+, 1974 DATA
E.G.Bilpuch+, 1960 DATA
i A F.P.Mooring+, 1964 DATA
|l  F.P.Mooring+, 1964 DATA
100
10 1
1 —4
01—
001+
1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
T T T T T T T T T T T
1E-10 1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10

Incident energy (MeV)
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Inventory of available EXFOR data: '°B

Cross section (b)

Incident neutron data / Exfor/B10 / (,A)3-LI-7 /

05—

=]1 L AkIN

| > OO

SJ.Friesenhahn+, 1974 ENDF/B-VII.1
Guohui Zhang+, 2001 DATA
Guohui Zhang+, 2008 DATA
S.A.Cox+, 1965 DATA
A.Prosdocimi+, 1962 DATA
A.Prosdocimi+, 1962 DATA
D.Bogart+, 1969 DATA
R.L.Macklin+, 1968 DATA
H.Bichsel+, 1957 DATA
S.).Friesenhahn+, 1974 DATA
E.G.Bilpuch+, 1960 DATA
F.P.Mooring+, 1964 DATA
F.P.Mooring+, 1964 DATA

Incident energy (MeV)

Frank Gunsing, CEA Saclay

SG31 meeting, NEA Issy-les-Moulineaux,

2012-05-22
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Evaluated data: '°B(n,a)

Relative standard deviation

Incident neutron data / ENDF/B-VIl.1 / B10 / MT=107 : (z,a)
| Covariances data (BOXER) Relative standard deviation

0.02 4

0.018

0.016

0.014

0.012 1

0.01

0.008

0.006

0.004

0.002

Incident energy (MeV)

Frank Gunsing, CEA Saclay
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Evaluated data: '°B(n,a)

Relative standard deviation

Incident neutron data / JENDL-4.0 / B10 / MT=107 : (z,a)/
Covariances data (BOXER) Relative standard deviation

0.6 1

0.5

0.4

0.3 1

0.2 1

0.1

T
1E-10

T
1E-9

T —1 —1 — 1 — 1 — 1 T T T
1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1

Incident energy (MeV)
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Evaluated data: '°B(n,a)

« Standards: 10B (see also IAEA standards 2007,
Carlson et al, Nuclear Data Sheets 110 (2009) 3215-3324 )

 Evaluation (ENDF-BVII.1, EVAL-APR06) mentions also “extended uncertainty”, making all
measurements statistically compatible at the expense of an increased uncertainty (CSWEG
meeting 1990).
Uncertainties in ENDF-BVII.1 are the smaller ones.

SG26: B10

15->9, 15->2, 15->3,

B-10(n,alphal0) Cross Section

Energy Range Estimated Uncertainty Combined Analysis
(keVv) (percent) (percent)
1.0E-08 - 0.1 0.5 0.21
0.1 - 5.0 1.5
5.0 - 30. 3.0 0.38
30. - 90. 5.0
90. - 150 10.0 0.86
150 - 200 12.0
200 - 250 15.0 0.79
B-10(n,alphal) Cross Section
1.0E-08 - 0.1 0.2 0.16
0.1 - 5.0 0.4
5.0 - 30. 0.6 0.20
30. - 90. 1.0
90. - 150 1.5 0.48
150 - 200 2.0
200 - 250 2.5 0.62

Frank Gunsing, CEA Saclay

SG31 meeting, NEA Issy-les-Moulineaux, 2012-05-22
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