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fission spectra (MF5 MT18) 23°U ENDF/B-VII.1 in 23°U CIELO
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235U CIELO vers 4 # 23°U ENDF/B-VII.1 (*
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fission spectra (MF5 MT18) 23°U ENDF/B-VII.1 in 235U CIELO

spectra +185

Wy

703000000007
vy
Y
Vi

#* 7050527
w000
y Y

HMF14

s. spectra +218

ey

is. spectra +245

<
<
&
e
g
g
g
a
@
g
5}
=]
&
o+
ZERES
77
2K
77
7o) VERS s
AN A

77 777777777

HMF28

HMF32

2077777
ey

IMF1

fis. spectra -1012

v +455

~
@
r:)
e
7778/ 7777777
AR AAAAAAAA
o
el
&
¥
INES
Qa
o~
o

IMF7 HST9

Morillon

Leal

Romain

Duarte

CIELO evaluatio

Kegr

r 1.005

r 1.000

r 0.995




23 CIELO vers 4 # 25U ENDF/B-VII 1

(n,y) (MF3 MT102)

235U ENDF/B-VII.1 in

spectra +185
n,y +212

»

HMF14

n,y +279

s. spectra +218

n,vy +299

is. spectra +245

v +192

n

fis. spectra +284

HMF28

HMF32

IMF1

fis. spectra -1012

v +455

n,vy +389

+587

NN
NN
Y

Wy
95000

5

e 2 -22

v 4239

fis. speetr,

7777777277777

IMF7 HST9

Morillon

Leal

Romain

Duarte

CIELO evaluatio

235 CIELO

Kegr

r 1.005

r 1.000

r 0.995




235U CIELO vers 4 # 23°U ENDF/B-VII.1 (*

(n.n) (MF3,4 MT2) 235U ENDF/B-VIL1 in

9e

U B-VII.1

U CIELO

o
=
1N
T

w0
o
=
s
g
kel
@
a
v

=

HMF14

v 4279
-187

fis. spectra +218

ey

fis. spectra +245

HMF28

HMF32

pectra +284

fis. s|
—

It
<]
&
3

2 -23

A
o
777777777
207077777

ey

IMF1

+587

NN
NN
Y

5
>

le 2 -22

v 4239

fis. speetr,

spectra -1012

Kegr

r 1.005

r 1.000

r 0.995




235 CIELO vers 4 # 235U ENDF/B-VII.1 (33U B-VII.1

(n,2n) (MF3,6 MT16) 23U ENDF/B-VII.1 in 235U CIELO

~
=4
E
©
£ e
B
S Y eff
- g
2R Iz
RN
o + 5 N
g ¢ 5%,
& e
295 R
o 1] - <
Yen 3
© “Tl& 4
g=os D +
S e & e
2, N ko]
~ o e g (=]
oy i & . ® & b 1.005
I It o T EARYA .
TR = N AR A AR
) a =
© =
g A
= " 7777
g XY, S g 7777
a %// 27777777 o - 7777
& W Ay o+ 7007
& N Y N 2277
) by A2, V17777277 7777
7 o 7007
] 5000000000 Y F 1.000
g 1005005007 TIIIIII N .
b V30000500000 7 ; o 720 225007
bS 7000050200007 700500007 1007070000577
7 0050000500007 720000 o 5000050500577
Z 7000050500507 X000 3 7005050200577
Vs rss727777777 N 211 II277777 7
+ ey
Qs 7000050200577
) 7005050252577
N 7000050200577
5050050500077
o 2222222222227 F 0.995

HMF14 HMF28 HMF32 IMF1 IMF7 HST9




235 CIELO vers 4 # 29

(n.,n") (MF3,4,6 MT4,51-91) *

ENDF/B-VII.1

°U ENDF/B-VII.1 in 23°U CIELO

y +299
=271

fis. spectra +245

n,2n +38
' =52

<

pectra +284

fis. s

NN

NN
X N
fis. speetr,

3

N

N

2 -23

HMF28

HMF32

v 4239

le 2 -22

spectra -1012

7777777277777

HST9

Duarte




285U CIELO vers 4 £ 235U ENDF/B-VII.1

(nf) (MF3 MT18) 235U ENDF/B-VII.1 in 23°U CIELO

+212

spectra -1012

y +299
=271

n

0
2
S
+
g
£
g
g
b
o

pectra +284

fis. s
NN
NN
Y
S5

—

fis. speetr,

ANANN

NN

ey

HMF28

Kegr

r 1.005

r 1.000

r 0.995




235:238() ENDF/B-VII.1, 23U CIELO vers 4
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235U CIELO vers 4 with 238U CIELO ib44

e 235U CIELO vers 4 and 238U ENDF/B-VII.1 work well.
Except for the Big Ten benchmark :
kefr = 0.99334 (Exp = 1.00450)

o What happens if we use the 23°U CIELO vers 4
with the 238U CIELO ib44 evaluation ?

CIELO 05/2015 Morillon, Leal, Romain, Duarte Status of 23°U CIELO evaluation
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235U CIELO vers 4, 238U CIELO ib44

IEU MET FAST
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U CIELO ib44 — 238U ENDF/B-VII.1
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2381 CIELO ib44 and 23®U ENDF/B-VII.1

238 CIELO ib44

@ o FILE2:ENDF/B-VII1,
e prompt fission neutron spectra and total prompt neutron
multiplicity : ENDF/B-VII.1,
(n,y) : ENDF/B-VII.1,
New elastic and inelastic cross sections,
New (n,2n) cross section,
New (n,f) cross section.

CIELO 05/2015 Morillon, Leal, Romain, Duarte Status of 23°U CIELO evaluation



2381 CIELO ib44 and 23®U ENDF/B-VII.1

238 CIELO ib44

@ o FILE2:ENDF/B-VII1,
e prompt fission neutron spectra and total prompt neutron
multiplicity : ENDF/B-VII.1,
(n,y) : ENDF/B-VII.1,
New elastic and inelastic cross sections,
New (n,2n) cross section,
New (n,f) cross section.

@ Benchmarks results of 233U CIELO ib44 evaluation
are very close to 238U ENDF/B-VII.1 evaluation.

CIELO 05/2015 Morillon, Leal, Romain, Duarte Status of 23°U CIELO evaluation



235,238\) ENDF/B-VII.1, 235U CIELO vers 4, 28U BRC 2014

e e A new FILE 2,
o New softer prompt fission neutron spectra, with new prompt
neutron multiplicity,
o New (n,7) cross section for E < 170 keV,
o New elastic and inelastic cross sections.

CIELO 05/2015 Morillon, Leal, Romain, Duarte Status of 23°U CIELO evaluation



235,238\) ENDF/B-VII.1, 235U CIELO vers 4, 28U BRC 2014

e e A new FILE 2,
o New softer prompt fission neutron spectra, with new prompt
neutron multiplicity,
o New (n,7) cross section for E < 170 keV,
o New elastic and inelastic cross sections.

o With 235238 benchmarks, if we have a new 2°U evaluation,
it may be necessary to change the 233U evaluation.

CIELO 05/2015 Morillon, Leal, Romain, Duarte Status of 23°U CIELO evaluation



235,238\) ENDF/B-VII.1, 235U CIELO vers 4, 28U BRC 2014

2354 CIELO : a new evaluation
° e A new FILE 2,

o New softer prompt fission neutron spectra, with new prompt
neutron multiplicity,

o New (n,7) cross section for E < 170 keV,
o New elastic and inelastic cross sections.
o With 235238 benchmarks, if we have a new 23°U evaluation,
it may be necessary to change the 233U evaluation.

o For this reason, we have build a compatible 238() evaluation :

238 BRC 2014.
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235,238\) ENDF/B-VII.1, 235U CIELO vers 4, 28U BRC 2014

1.006 — IEU MET FAST
I ENDF/B-VII

| ENDF/B-VII + **U CIELO Vers4
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235,238\) ENDF/B-VII.1, 235U CIELO vers 4, 28U BRC 2014

235 CIELO, 238U BRC 2014

@ We have a new 238U BRC 2014 evaluation, which gives good
results when used with 23°U CIELO vers 4 evaluation.
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235,238\) ENDF/B-VII.1, 235U CIELO vers 4, 28U BRC 2014

235 CIELO, 23%U BRC 2014
@ We have a new 238U BRC 2014 evaluation, which gives good
results when used with 23°U CIELO vers 4 evaluation.

@ But, what are the differences between 233U BRC 2014, 238U
ENDF/B-VII.1 and 28U CIELO ib44.
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238 BRC £ 238U ENDF/B-VII.1 (235U B-VII.1)

@ 235U CIELO vers 4 and 233U BRC work well.

@ For the Big Ten benchmark, the main difference is the capture
cross section.

o What happens if we put the capture cross section of 233U BRC
in the 238U CIELO ib44 evaluation ?
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231 CIELO vers4 , 238U CIELO ib44 with 233U(n,v) BRC
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231 CIELO vers4 , 238U CIELO ib44 with 233U(n,v) BRC
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1008 HEU MET FAST IEU MET FAST

L 235,238, 1.006 (— 5
[ ENDF/B-VII + ' 'U ENDF/B-VIL1 i ENDF/B-VII + 25 28U ENDF/B-VILI

1006 = ENDF/B-VII + *U CIELO Vers4 + **U CIELO ib44 MT102BR{® [ s .

L < F ENDF/B-VII + **U CIELO Vers4 + **U CI§j 2BR(
L 1.004 (—

1.004 — L

1.002 — 1.002 —

5 =L

Moo ME \

0.998 — L
L 0.998 = \

0.996 — r
r X 0.996 —

0.994 — . 5
L o H] s [ Jemima
I B 3 = . L

09921~ & E Z K] B 0.994 (—
[ <> «<—> > =

® O 8 O 9 ® — 0 F N0 T O I o 9 T = = =] = g ﬁ
22T 8zszzsz2=2gdadaE = =) = = S S

CIELO 05/2015 Morillon, Leal, Romain, Duarte Status of 23°U CIELO evaluation



BRC

)

1 h>/

(n

U

238

=
=
=
<
=
o=
o
—
—
O
-
0

23

1

U CIELO vers4

23

m ],wm A \
3|23 \\ \\.\.\, - :
S % g
: 5 §
5] ,E \\\\\\\ ) |
E m aoM W M m m
= 77, \\
M \§ ¥ :/7
= \\\\\\\\\\\\\
w A i \\\\\\\\\\\\\\\\\ “jox (1 doyery
S it -
= # sy 1 mopy
2 2 samemsns =
W DV/,u M pandop \\\\\\\\\ \\
m 53 % s s
=) W m \\ % ‘ “Jaa aualfyasiod
cE s \\\\\\ %
g )
X \\\ -
- W
PRI AU IR IR A IR RN R B

P60

260

a60

60

0

0

PY0

0

ar0

BP0

pTe
oTE
qce
eTE
820
q81
€81
S10
10
€10
110
800
%0
ar0
B0
q10
el10

Status of 23°U CIELO evaluation

v
M
£
@
3
[a)
£
@
£
S
o
©
v
a
S
m
S
=
0
=
)
o
S~
0
)
o
|
w
(V]




2351) CIELO evaluation

A completely new evaluation

o

A new FILE 2,

New softer prompt fission neutron spectra, with new prompt
neutron multiplicity,

New (n,y) cross section for E < 170 keV,
New elastic and inelastic cross sections,

Fission cross section from ENDF/B-VII.1, but close to the
BRC model calculation.

Covariances (FILE 33) were estimated with the NRG-PETTEN

TASMAN code developped by A.J. Koning and D. Rochman

v
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2351) CIELO evaluation
A completely new evaluation

@ A new FILE 2,

@ New softer prompt fission neutron spectra, with new prompt
neutron multiplicity,

@ New (n,) cross section for E < 170 keV,
o New elastic and inelastic cross sections,

e Fission cross section from ENDF/B-VII.1, but close to the
BRC model calculation.

e Covariances (FILE 33) were estimated with the NRG-PETTEN
TASMAN code developped by A.J. Koning and D. Rochman.

v

Benchmark results

If we make changes in the 233U evaluation, we have to use a
different 238U evaluation in 2322381 benchmarks. b5
Improvements are necessary for thermal benchmarks (v \ ).
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