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1. Introduction

In addition to the neutron cross section Standards, the dosimetry reaction cross sections are the most
rigorously evaluated nuclear data that include covariance information extending to at least 60 MeV.
The most recent neutron dosimetry library is IRDFF-1l, available from the IAEA. It is desirable that
evaluated data in the new libraries should be consistent with the dosimetry cross sections so that

integral reaction rates can be calculated directly from detailed Monte Carlo calculations.

In this report the reaction cross sections in IRDFF-Il are compared to the equivalent cross sections in

ENDF/B-VIIl.1b1. Changes to the candidate evaluations for ENDF/B-VIII.1b2 are proposed.

2. Proposed Evaluation Changes

Li-6

There are differences in the (n,t) reaction cross sections. Unless a new evaluation becomes available,

replacement with IRDFF-II is proposed.
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Implementation
None.



Li-7
ENDF/B-VIII.1b1 contains:
MT24=n+'Li->2n+a+d
MT25=n+'Li-->3n+a+p
MT52-82=n+"’Li --> n+’Li* -->n+t+a (reactions flagged for breakup in ENDF/B-VIII.1b1)
MT 102= n + ’Li -->8Li* --> 8Be* --> 2a (NOT flagged for breakup in ENDF/B-VIII.1b1)

IRDFF-II contains:
MT205=n+"Li --> t+X
MT207 =n+7Li -—>a+X

MT 205 in IRDFF-II is exactly equivalent to the sum of the discrete inelastic levels that are flagged for
breakup in ENDF/B-VIII.1b1. The two libraries are consistent.

ENDF/B-VIII.1bl Cross Sections
Li-7 alpha production

MT 207 in IRDFF-II is exactly equivalent to the sum of MT 24, 25 plus twice MT 102, since two alphas
are emitted when 8Li* decays with a half life of 840 ms into ®Be*, which in turn breaks up almost
instantly into two alphas. The two libraries are consistent.

MT 203, 204 are not present in IRDFF-II, but they are equivalent to MT 25, 24 in ENDF/B-VIII.1b1,
respectively.

WARNING: The capture reaction in ENDF/B-VIII.1b1 is not flagged for breakup. This is a potential pitfall
for the users to miss the alpha production from low-energy neutrons where capture reaction is the
main contributor.



Proposal: Although the cross sections in ENDF/B-VIIl.1b1l are consistent with IRDFF-Il, the
summation process to obtain the gas production cross sections is not straightforward. The proposal
is to add MT 203, 204, 205, 207 to the ENDF/B-VIIl.1b2 for the convenience of the user.

Implementation
There are no changes to the cross sections in the original file. The gas-production cross sections were

added to the ENDF evaluation.

ENDF/B-VIII.1b2 Cross Sections
Li-7 gas producticn
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B-10
The total alpha emission cross sections MT 107 and the discrete level alpha emission cross sections
MT 800, 801 agree in the two libraries to within the reconstruction tolerance of 0.1 %. No changes are

proposed for 1°B.

Implementation
None.



B-11

The ENDF/B-VIII.1b1 contains:
MT16=n+ "B -->2n+1°B
MT22=n+"B-->n+a+"Li
MT28=n+"B-->n+p+1%Be
MT 103=n + 1B --> p + (}!Be --> 1Li)
MT 105=n + 1B --> t + °Be
MT 107=n + !B --> a + (8Li* --> ®Be* --> 2a)

The IRDFF-II contains:

MT205 -->t+ X
MT207 -->a+X

The cross sections in the two libraries are NOT consistent. Gas production cross sections can be tedious
to reconstruct. It would be convenient to the users if they were available in the ENDF file. The proposal
is to add the gas production cross sections as redundant quantities into the ENDF/B-VIIl.1b2
evaluation for the convenience of the users if consistency could be ensured, even though this is not
strictly in line with the ENDF-6 format rules.

ENDF/B-VIII.1bl Cross Sections
B-10 tritium production

Cross Section (b)
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ENDF/B-V1II.1bl Cross Sections
B—-11 alpha production
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Implementation
None at present.

F-19
The two-neutron emission cross sections (MT 16) in ENDF/B-VIII.1b1 are fully consistent with IRDFF-II.
No action is necessary.

Implementation
None.
Na-23

The two-neutron emission cross sections (MT 16) ) in ENDF/B-VIIIl.1b1 differ significantly from IRDFF-II.
Replacement of MT 16 with IRDFF-II is proposed.
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Implementation
The (n,2n) cross section in the file was replaced with the data from IRDFF-Il up to 20 MeV.

RatioCross Section (milli-barns)
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Mg-24
The proton emission cross sections (MT 103) in ENDF/B-VIIl.1b1 differ significantly from IRDFF-II,
which has more structure in the shape. Replacement of MT 103 with IRDFF-Il is proposed.
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Implementation
The (n,p) cross section in the file was replaced with the data from IRDFF-Il up to 20 MeV. The
fluctuations in the elastic cross sections are amplified, but not dramatically so.
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Al-27

The ENDF/B-VIII.1b1 evaluation includes MT 16, 103 and 107. The cross sections extend up to 20 MeV.
Above this energy they are lumped into MT 5. The cross sections below 20 MeV differ significantly
from IRDFF-Il. The two-neutron emission cross sections also include the isomer excitation function,
but the original file already contains the branching ratio in MF 9, so the IRDFF-Il data are ignored. The
Na-24 production cross sections are also given in MF 10/MT 5. It is proposed to replace the MT 16,
103,107 cross sections below 20 MeV with IRDFF-Il and add the Na-24 production cross section. Note
that the discrete level excitation function for proton and alpha emission are given in the original
file, therefore the cross sections need to be re-scaled such that the sums match the totap particle
production data in IRDFF-II.
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Implementation

The insertion of the (n,2n) cross sections from IRDFF-Il up to 20 MeV was straightforward. The
branching ratio data for this reaction were left unchanged. The original evaluation contains discrete
level data for the proton- and alpha-emission cross sections. The ratios of the total particle emission
in the ENDF file and in IRDFF-II for the (n,p) and (n,a) reactions was calculated. The discrete level and
the continuum cross sections were scaled by this ratio. The new total particle emission cross sections
were obtained by summation. The deuteron- and triton-emission cross sections in the original file
were left unchanged. All cross sections were inserted up to 20 MeV, since above this energy the
lumped MT 5 representation is used in the original ENDF file, which makes consistent corrections to
the implied cross sections virtually impossible.

The total cross sections were left unchanged and the difference due to the updated cross sections was
dumped on elastic, resulting in differences up to 5 % in the elastic and the non-elastic cross sections.
In the plots below the comparison is given only for the first discrete level of the (n,p) and the (n,a)
reactions for brevity.
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RatioCross Section (milli-barns)

RatioCross Section (milli-barns)
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MAT 1325 (n,a’) Ground 13—-A1-27

Cross Section —100.0 To 48 .95 %
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1.1 T T
i !
(g 1.0 A_T'Tﬁﬁ_—i;:ﬂf’\m;;:—.
[ \ | -/\lvr/ VAV - TN
O.9 L \/ ) E
4 5 B8 7 8 2 3 4 5 B8 7 8
1 07 1 O8
29 Incident Energy (eV) 13—A1-27

Si-28
The ENDF/B-VII.1b1 evaluation contains the proton-emission cross section (MT 103), which differs
significantly from IRDFF-II. It is proposed to replace the cross sections below 20 MeV with IRDFF-II.

MAT 1425 (n,p) 14—51—28
Cross Section —77.19 To 32.09 Z
’}B‘ Min Max
E | Ratio i Ratic i i
E — .neutrons—version . VIII.1—Betal h—-—014 Threshol:
L 400 [ | - .. IRDFF—IIRDFF—-11 . endf Threshold 3.9992 MeV
= 300 1
g 200 .
3 z
O 100 ]
/5] ]
7 L R S — - : ]
S 1.2 i E
o /. neutrons—version VIITE
< 1.1 ¢ 7 7
_g ’,I
Q:: 1 : O A e —— _'_'-{_'_'_"FTL'_'_'_'_'_'_'_'_'_'_'_'_'_'_—
0.9 L a NS . 3
4 5 6 7 8 2 3 4 5 6 7 8
1 Or7 108
1 Incident Energy (eV) 14-=S1—28

Implementation

The original ENDF file contains discrete level data for the (n,p) reaction. The ratio of the total proton
emission cross sections in the ENDF file and in IRDFF-II was calculated. The discrete level and the
continuum cross sections were scaled by this ratio. The new total proton emission cross sections were
obtained by summation. The total cross sections were left unchanged, dumping the difference to
elastic. The difference in the elastic and the non-elastic cross sections amounted to about 9 % and
7 %, respectively.
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Cross Section (barns)

Ratio

Cross Section (barns)

Ratio
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8

S

4
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O
1.1
1.0
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0.8
0.4
0.0
1.05
1.00
.95

MAT

1425 FElastic 14—=1—-28
Cross Section —3.765 To 11 .38 %
Resclved
Max Min
Ratio Ratio

T I T T

.neutrons—version . VIII.1—-Betal h—-0C14

———————— .neutrons—version . VIII. 1-Betal h—-014 Thresholc

neutrons-version.VIII.1-Betal hn—014,/ neutrons

,JWM“*%RMN\W é

- ] o ]
2 3 4 5 7 2 3 4 5 7 2 3 4 5 7 2
105 1O6 107 108
2 Incident Energy (V) 14-=1—28
MAT 1425 Nonelastic 14—51—=28
Cross Section —7.6869 Tco 3.058 =%
Re=olved
Min Maxx
Ratio Eatio

T T T T

. neutrons—version . VIII.1—-Betal h—C14 Thresho
-------- .neutrons—version . VIIITI.1—-Betal h—C14

P L NI,

.neutrons—version.VIII.1l1-Betal h—014/ . neutror

2 3 4 5 7 2 3 a5 7 2 3 4 5 7
1O6 lO7 108

Incident Energy (eV) 14—=1—28
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MAT 1425 (n,p) 14—S1i—-28

Cross Section —77 .19 To 32.09 =%
/U? Min Max
E L Ratio . Ratio . il
B . neutrons—version . VIIIT.1—Betal h—014 Thresholc
L 400 [| - .neutrons—version.VIIIl.1l-Betal . 2—014 Threshol«
= 300 ]
Ag 200 1
-8 ]
5] 100 1
2 ]
n ] : ]
8 1.2 i E
% ion.VIII.1—-Betal h©n—014,/ neutrorn:
= 1.1 7 3
+2 / ]
(8= 1 : O T'_'_'_'_' '_'_"7;'_' :
~ 7/ ]
0.9 L Lo AN / . 3
4 5 6 7 8 2 3 4 5 6 7 8
IO7 108
5 Incident Energy (V) 14—=i—28
MAT 1425 (n,p’') Ground 14—51—28
Cross Section =77 .19 To 32.09 Z
/U‘)\ Min Max
= Ratio Ratio
$—1 = T T =
= 1680 [ | —————  neutrons—version.VIII.1l-Betal ©—Cl14 Threshol
s B .neutrons-—version.VIII.1-Betal h—Cl1l4 Threshol
= 120 ]
E -
= 80 3
2
4+
9] 40 E
]
2 ]
7 O : ]
8 1.2 ¢ - [~ 1 : E
% |—————— . neutrons—version.VIII.1—-Betal h©—014/. neutrorn:
=t 1.1 ¢ 7 =
2 / :
o= 1.0 [ R I R"_ ]
N 7 ]
0.9 I_ AT | A / . 3
4 5 e 7 8 2 3 4 5 B8 7 8
107 108
6 Incident Energy (V) 14—1—-28

Si-29
The ENDF/B-VIIl.1b1 evaluation contains the Al-28 production cross section under MF 10/MT 5
representation. Inclusion of this lumped reaction into ENDF/B-VIIl.1b1 could be considered.

Implementation
The MF 8, 10 and 40 for the Al-28 production in MT 5 were inserted into the original ENDF file from
IRDFF-II.
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Si—29 Cross Sections
Al1—28 production

Cross Section (b)
o
@

A1-28 prod. |
2 3 4 5 8 7 8 -] 8

Energy (eV)

P-31

The ENDF/B-VII.1b1 evaluation contains the proton-emission cross section (MT 103), which differs
significantly from IRDFF-II. It is proposed to replace the cross sections below 20 MeV with IRDFF-II.

MAT 1525 (n,p) 15-P —31
Cross Section —45 .44 To 175.2 %
Max Min
|Rat,ic Ratio . .
=00 L[ .neutrons—versicon . VIII.1—-Betal #H©—0C15 Threshol:
ffffffffffff .. IRDFF—IIRDFF—-1I1 . .endf Threshold 732 .26 keV
150 ]
100 ]
50 ]

RatioCross Section (milli-barns)

O [reaery
1.2 F ' T il il ' \ ‘ E
. IRDFF—IIRDFF—-I1 . endf,/ neutrons-—version . VIIE
1.1 r ‘ ’H \ﬂ \ h‘“J“.“\ mm ™
1.0 b l F LJ_LW
b I ‘
0oL, il . \ ;
a8 2 3 4 5 6 8 E] 3 4 5 6 8
106 107 108
1 Incident Energy (eV) 15-FP —31

Implementation

The (n,p) cross sections are inserted into the original ENDF file up to 20 MeV because above this energy
the reaction is implicitly included in the lumped MT 5 reaction. The elastic cross section is affected by
up to 2 %.
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Cross Section (barns)
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RatioCross Section (milli-barns)
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MAT 1525

Elastic 15—-P

Cro=s Section

—31

—1.685 To 2.359 %

Min Max
Ratio Ratio

T

. neutrons-—version.
. neutrons—version .

VIIT. . 1—Betal h—-015
VIITI.

1-Betal #©h-015

™

2 14 6 2 1 6 2 4 6 2 4 6 E 4 6 2
103 lO4 1O5 106 107 1O8
Incident Energy (eV) 15-P —31
MAT 1525 (n,p) 15—P —31
Cross Section —45 .44 To 175.2 =%
Max Min
?.atic Ratio

T

. neutrons—version.VIII.1—-Betal . ©ht—C15 Threshot
.neutrons-—version.VIII.1-Betal h—0Cl5 Threshotlc

<

LI~ AT

.neutrons—version . VIII . 1-Betal.

™m

h—015,/ neutron

Incident Energy (eV) 15—-P
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S-32
The ENDF/B-VIIl.1b1 evaluation contains the proton emission cross section MT 103 representation. In

the IRDFF-II library the cross section has more structure. Replacement with IRDFF-II cross section is
proposed.

MAT 1625 (n,p) 16— —32
Cros==s Section —100.0 To 194.5 72
Resolve
/EO\ Min Max
= Ratioc Ratio
e T I T ]
E 500 F| —— .neutrons—version.VIII.1—-Betal h—018 Threshotc
L 100 [ —--mmmmmm- .. IRDFF—IIRDFF—-11.endf Threshold 957.54 keV -
B 300 [ ]
= F
o 200 1
- : 1
0] 100 [ ]
5] ]
0 oL T ]
© 1.2 I L I ‘ E
% — . . IRDFF—-IIRDFF—-1I1 . endf/ neutrons—versiocon.VIIE
= 1.1 ¢ T \ T ~ .
\ 2N ]
Sl MRl |
o= 1.0 _ / _#__L.__ N ——- S “"""hT- _ —_
: ‘ \ [ TN \ ]
0.9 [ | \ \ | v\ \ E
=2 =] 4 5 B8 7 8 2 3 4 5 B
1O6 107
1 Incident Energy (V) 16— —32

Implementation
The (n,p) cross sections are inserted into the original ENDF file. The elastic cross section is affected by
up to about 2 %.

MAT 16825 Elastic 16— —3=2
Cro=s Section —9099 . To 9O9V9Y. =%
Resclved
Min Max
i l?atio Ratio .
2 . neutrons-—version . VIII . 1-Betal hw-0C16
g P — . neutrons-—version . VIII . 1—-Betal h—-016
= L J
= ]
2 2 [ h
4+ ]
<
[h]
v 1 [ ]
)]
2
o
= O ]
1.2 £ i 1 1 .
o .neutrons—version.VIII.1-Betal h—016/ neutrons
e 1.1 ¢ T 7
'E;) | ) ]
o= 1.0 J— A ﬂﬂvur/,f_-_‘-f_*:t__f____
0.9 L | 1
2 3 14 5 B 8 2 3 4 5 6 8 2
1O5 106 10?
2 Incident Energy (V) 16— —32
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MAT 1625 (n,p) 16— —32

Cross Section —100.0 To 194.5 %
Re=soclved
/U? Min Max
= Ratio Ratio
- ! [ T ]
E 500 ¢ . neutrons-—version . VIII . 1-Betal h—-016 Threshotc
‘_, 100 LT . neutrons—-—version.VIII.1—Betal h—0C16 Threshol_c
B 300 [
=
° =200 [
13!
O 100 [
2
a ofr_____ |
° 1.2 I Tt N S N ‘ E
% neutrons-—version.VIII. . l1-Betal h—-0168,/ neutrois
= 1.1 ¢ 5 T .
: INRANNIA
§ 1.0 (0 4 ____I“.t__ - % __\__-_‘4‘_-_______4___;\‘__ e ]
) . =]
0.9 L Hf | | 1 | f N/ — g
E 3 4 5 6 7 8 9 2
106 107
3 Incident Energy (V) 18— —32

Sc-45

In the ENDF/B-VIII.1b1 evaluation the reaction that has a match in IRDFF-Il is the capture cross section.
Since in ENDF/B-VIII.1b1 the cross sections are defined by the resonance parameters, replacement is
not straightforward. The proposal is to take no action.

MAT 2125 (n,v) 21-Sc—45
Cross Section —98 .21 To 9999, %
Resolved
Max Min
T T T T T T T T Ratiol RTtio T
8 4 Ll —— . neutrons-—version VIII.1-Betal h-0C21 N
% 10 I .. IRDFF-IIRDFF-I1 . endf 4
= 2 1
10 4
g
et @] i
- 10 4
3 = :
[P} 10 4
0 _ ]
4 10* ]
= |
1.2 F ‘ ’ ‘ ‘ ‘ ‘ ‘ T T T A 1
o .. IRDFF—IIRDFF—-I1 . endf/ neutrons—ver=sion.VIIE
= 1.1 ¢ T ]
2 T R
E 1.0 —_— N N N |
[ - ~ / \ / N
0.9t . . LN r‘ oM
16° 16% 107 167 101 109 10! 10® 10° 10% 10° 10° 107
3 Incident Energy (eV) 21-Sc—45

Implementation
No action is needed.
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Ti-46

The ENDF/B-VIII.1b1 evaluation contains MT 16 and MT 103 reaction cross sections that have a match
in the IRDFF-II library. Replacement with IRDFF-II cross sections is proposed.

MAT 2225 (n.,2n) 22—Ti—46
Cross Section —87.79 To 24 .55 %
/U? Min Max
= Ratio Ratio
— o ! =
E 300 .neutrons—-—version . VIIIT . 1—-Betal Hh—0Z22 Thresholc
L bl .. IRDFF—IIRDFF—-I1.endf Threshold 13.479 MeV -
_ 250 v — = N 3
E/ 200 \‘\\\ 7
= 150 ]
2
-~ 100 e 1
7 50 T e
7 o) . T 1
8 1.2 ¢ i i E
% . IRDFF—-IITIRDFF—-1I1 . endf/ neutrons—versicon . VIITE
= 1.1 ¢ y -
4&; : / ji
o= 1.0 L — I - - -
0.9 b/ , E
=2 3 4 5 6 7 8 9 =
108
1 Incident Energy (eV) 22-Ti—48
MAT 2225 (n.p) 22-Ti—46
Cross Section —100.0 Toe 34 .64 %
/a‘ Min Max
= Ratio Ratio ; .
g 400 [ - -
= 3 . neutrons-—version . VIII.1—Betal h—0Z2Z Thresholc
L A . .IRDFF—IIRDFF—-11.endf Threshold 2Z.1000 MeV -
— 300
=
200
=
2
T 100
QL
7p]
% o]
) 1.2
[
2 1.1
=
= 1.0
0.9

Implementation

Incident Energy (eV)

The (n,p) cross sections are inserted into the original ENDF file. The reaction has a positive Q-value, so
there is essentially no threshold. The elastic cross section is affected by up to about 5 %.
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MAT

=220

EFlastic
Cross Section

Z2=2—Ti1i—-46
—5.511 To 4.840 %

Resclved

Max
Ratio
T

. neutrons-version.
. neutrons—version.

VIIT.
VIIT.

1-Betal h—022 Thresholc

1-Betal.h—022 Thresholc

.neutrons—ver=ion.

8 5 2 3 4 5 6 8

106

Incident Energy (eV)

MAT Z22Z25 (n,2n) =z=—Ti—406
Cro=ss Section —87.79 To 24 .55 Z%
Min Max
Rati |D Ratioc

T T

.neutrons—version.
. neutrons—version.

.1—Betal . . h—C22 Thresho lc
.1—Betal h—C22 Thresholc

h—022,/ neutro

F .neutrons—version VIII.1-Betal. ﬁs
14 15 16 17 18 19 20
2 Incident Energy (MeV) 22-Ti—46
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MAT 2225 (n,p) 22-Ti—46

Crozms Section —93 .66 To 34 .64 %
TE' Min Max
= Ratio Ratio
= 400 [ ' -
E 3 . neutrons-—version.VIII . 1-Betal #1022 Threshold
L . neutrons—version.VIII.1—-Betal f©n—022 Threshold
_ 300 [ — T
=
=200 [ ]
=
2
) 100 [ ]
q_) L
7p]
n oL ]
S 1.2 F n A —— ‘ E
% .neutron=-—version.VIII. 1-Betal t©h-022/ neutrons
1.1 ¢ [‘ 7 ) 7 — 7
— / \ / ——
T 1.0¢ — \_- R N A N
A . — ] A = N P
0.9 L \ / | / S g ]
2 3 4 5 6 i 8 9 2
*?
10
3 Incident Energy (eV) 22-Ti—46
Ti1-47

The ENDF/B-VIIl.1b1 evaluation contains the MT 103 reaction cross sections that have a match in the
IRDFF-1I library. The reaction has a positive Q-value; the pseudo-threshold is at 800 keV. The proposal
is to replace the cross sections with IRDFF-II.

MAT 2228 (n,p) 22-Ti—47
Cros=s Section —100.0 To 62 .42 %
7; Min Max
= Ratio Ratio
55 200 [ ' ' !
= [| —— .neutrons—version.VIII.1l1—-Betal h—0C22Z Thresholc
L O T et .. IRDFF—-IIRDFF—-I1.endf -
— 150 [ J
= [
100 [ 1
= L
2 , ]
= 50 L ]
q) L 4
2
) o L : ]
o 1.2 [ LN | A 1 1 ' g
% —— . . IRDFF-IIRDFF—-I1 endf/ neutrons—ver=sion.VIIE
= 1.1 ¢ T T LAY I
té [ J \\ ]
o= T.0 o - -—- —_—
0.9 L, LI ‘ AN ]
2 3 4 58 8B 2 3 4 56 B8 =2 3 4 568 8
105 106 1 07
2 Incident Energy (eV) 22-Ti—47

Implementation
The (n,p) cross sections are inserted into the original ENDF file. The reaction has a positive Q-value, so
there is essentially no threshold. The elastic cross section is affected by up to about 2 %.
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MAT =2Z228 Elastic 22—Ti—47
Cross Section —0.43323 To 2.045 %=
Resolved
Min Max
I i i Ratic R?tio |
E .neutrons—version . VIII.1—-Betal h—0C22 7
———————————— .neutrons—version.VIII.1—-Betal h-0C22 ]
F .neutronsfversion,VIII.17Beta1.m7022/,neutroﬁ:
EEEEEEEE::::I: ::::::::fi, MU\NM EEEEEIEEEEE
2 3 4 5 7 2 3 4 5 7 2 3 a4 5 7 2
105 1O6 107
2 Incident Energy (eV) 22-Ti—47
MAT 2228 (n,p) =22-Ti—-47
Cross Section —100 .0 To 62 .42 %2
Min Max
L Raltic Ratio . i
b . neutrons—version.VIII.1-Betal . th-022 ?
o i —— .neutrons—version . VIII . 1-Betal h—CGZ22 1
i ‘ B A 11 1) ‘ .
F . neutrons-—version.VIII. 1-Betal ©—022/ neutron
" | "
: 2 3 4 5 B 8 / I E ) 4 5 B 8 //ﬁ 2:
106 1O6 107
4 Incident Energy (eV) 22-Ti—-47
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Ti-48
The ENDF/B-VIII.1b1 evaluation contains the MT 103 reaction cross sections that have a match in the
IRDFF-II library. The proposal is to replace the cross sections with IRDFF-II.

MAT 2231 (n,p) =2=2—Ti—48
Cross Section —100.0 To 90999. Z*E
— M
g R:tio .
= 80 [ :
o — . neutrons-—version . VIII.1-Betal h-022Z Thresholc
T A e .. IRDFF—-IIRDFF—-I1I1.endf Threshold 3. 2793 MeV
- S10] .
=
= 40
2
13] 20
QL
vl
% O
e 1.2
[
= 1.1
=
o= 1.0
0.9

1 Incident Energy (V) 22-Ti—48

Implementation
The (n,p) cross sections are inserted into the original ENDF file. The reaction has a positive Q-value, so
there is essentially no threshold. The elastic cross section is affected by up to about 1 %.

MAT 2231 Elastic =22-—Ti—48
Cro=s Section —0.534 To 1.049 %
Res=olved
Min
Ratio

o - . I . T
2 | ——— .neutrons—version.VIII.l1-Betal . h—-022 R
g 6 L[| .neutrons—version.VIII.1—Betal . fhi—022 1
=
L 5 [ ]
g 4 ]
- 3 L ]
(5]
[7p] 2 L 1
7 1L ]
t
~ © = : : >
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% 1.01 [ ]
~ 1,00

' = 3 4 5 6 R =) 3 4 5 6 8 =

105 1O6 107

2 Incident Energy (eV) 2e2-Ti—48
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MAT 2231 (n,p) 22-Ti—48

Cross Section —100 .0 To Q9. Z
—_ M
& Ratio . , . , . , |
2 80 [ :
= . neutrons-—version VIII.1-Betal h—022Z Threshol
‘_, ffffffffffff .neutrons—version . VIII.1—Betal h—0C2ZZ Threshol
- 60 [ _ S— 3
= .
o 40 [ ]
2
3] 20 | ]
L
2
7 oL ]
8 1.2 ¢t E
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S 1.1 —— -
A 1.0 ]
oo bl e ‘ — E
4 S ] 10 12 14 16 18 20
3 Incident Energy (MeV) 22-Ti—48

V-51
The ENDF/B-VIII.1b1 evaluation contains the MT 107 reaction cross sections that have a match in the
IRDFF-II library. It also includes the Sc-48 production cross section in MF 10/MT 5 since the alpha-

emission is not exactly equal to Sc-48 production at higher energies. The proposal is to replace the
MT 107 cross sections and add the Sc-48 production cross sections from IRDFF-II.

MAT 2328 (n, o) 23—V —51
Cross Section —14 .80 To 9999. %=
r%)\ Max Min
= Ratio Ratio
[, ]
E o5 —— .neutrons-version.VIII.1-Betal . h—023 Thresholc
L F| - .. IRDFF-IIRDFF-1I1.endf Threshold 2.0988 MeV =
= 20 [ )y E
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= 15 | / 3
= p ]
2 10 | ]
= .
) 5
0N r s . ]
n ot T ]
& 1.2 F 711 ‘ ]
% ——— . . IRDFF—-IIRDFF-I1 . endf/ neutrons—version.VIIE
1.1 ¢ T .
o p— ﬁ ]
= o \J\ A ]
= 1 _'_'_'_'_'_'_'_'_AL"'_'_'_/‘—'_'/‘_'_'_'_'_'_'_'_‘
0.9 L N — ]
3 4 5 6 7 8 2 3 4 5 B
1 O?
1 Incident Energy (V) 23—V —51

Implementation
The largest difference in the elastic cross section is less than 0.2 %. The (n,a) cross section was inserted
into the original ENDF file up to 20 MeV.
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MAT =328 (n,a) =23—V —51
Cross Section —14 .80 To 9999. Z%
”a Max Min
= L Betie ~—Ratio : : : : :
S o5 .neutrons—version.VIII.1-Betal . h—023 Threshold
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A . - - — = - T SS— - —
0.9 | ‘ ‘ . ‘ . R £
= 4 ] 8 10 12 14 16 18 =20
Incident Energy (MeV) 23-V —51
Mn-55

The ENDF/B-VIII.1b1 evaluation contains the MT 16, 102 reaction cross sections that have a match in
the IRDFF-II library. The two-neutron emission cross sections MT 16 differ, but the capture cross
sections MT 102 are the same in the two libraries. The proposal is to replace the MT 16 cross sections
with IRDFF-II.

MAT 2525 (n,2n) Z5—Mn—55
Cross Section —100.0 To 3211. %
Max

i Ratio T T T T T
2 n—025_Mn_055_b81 . pen Threshold 10.414 MeV 5
é 1.0 b e .. IRDFF—-IIRDFF—-1I1.endf Threshold 10.414 MeV -
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— 0.8 3
=] ]
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g3 ]
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w2 1
% 0.2 1
S b
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1.2 - - - : =
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= 1.1 ¢ .

+ VA o ——— o~

A= 1.0 —Tfr"—'—‘=f'—/'—' i S — '::,-7—4—*—;
0.9 Ll ) ) s ‘ =
10 =0 30 40 50 SO
3 Incident Energy (MeV) 25-Mn—-55

Implementation

The capture cross section in the original ENDF file is equal to IRDFF-Il and requires no change. The
elastic cross section is affected by up to5 %. The original evaluation has explicitly represented cross
section in pointwise form over the full energy range, hence the (n,2n) cross section could be included
up to 60 MeV.
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MAT 2525 Elastic 25-Mn—55

Cross Section -4 .604 To 0.609 %
Resolved Unres
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MAT 2525 (n,2n) 25-Mn—-55
Cross Section —100.0 To 3211. %
Max
Ratio

i n—-025_Mn_055_b81 .1in Threshold 10.414 MeV
o n—025_Mn_055_b81_16.1in Threshold 10.414 MeV1
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2 Incident Energy (MeV) 25—Mn—55
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Fe-54

The ENDF/B-VIIl.1b1 evaluation contains the MT 16, 103 and 800-series reaction cross sections that
can be matched with the IRDFF-II library. The two-neutron emission cross sections MT 16 differ
significantly. The proton and alpha emission cross sections are the same at least up to 20 MeV. The
alpha emission cross sections in ENDF/B-VIIl.1b1 are given as discrete levels with a threshold of about
520 keV. The total alpha emission cross sections in IRDFF-II have no threshold and are extrapolated to
thermal as 1/v. Above pseudo-threshold up to 20 MeV the Cr-51 production cross section in ENDF/B-
VIIl.1b1 can be extracted from the multiplicities im MF 6/MT 5 and is equal to MT 107 in IRDFF-Il up
to 20 MeV. The proposal is to replace the MT 16 cross sections with IRDFF-II and take no action
regarding MT 103. The question of alpha-emission needs a more detailed investigation before
proposing any change to the evaluation.

MAT 2Z625 (n,2n) Z6—Fe—54
Cross Section —100.0 To 29.20 %=
/U‘)\ Min Max
= Ratio Ratioc
0 r T
= 160 L| — - 026_Fe_054_b81.pen Threshold 13.628 MeV .
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o
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O
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Implementation
The (n,2n) cross section from IRDFF-Il was inserted into the original ENDF file up to 45 MeV to avoid a
discontinuity. The maximum difference in the elastic cross section is less than 4 %. No change is
needed for the (n,p) cross sections. The question about the sub-threshold (n,a) cross sections needs
a more detailed investigation, so no changes were made.

Cross Section (barns)

Ratio

160
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O

RatioCross Section (milli-barns)
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&

MAT 2625 BElastic =26—-Fe—54
Cross Seclion —0.003 To 3.533 Z%
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Incident Energy (eV) 26-Fe—54
(n,2n) 26-Fe—54
Cross Section —-100.0 To 0.003 %
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n—-026_Fe_054_b81_16.1in Threshold 132.628 MeV ]

\Hkx‘

Incident Energy (eV) 26—Fe—54
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Fe-56

The ENDF/B-VIII.1b1 evaluation contains the proton emission reaction cross sections (MT 600 series)
that have a match in the IRDFF-II library as MT 103. The cross sections are in full agreement. No action
is needed.

ENDF/B-VIII.1bl Cross Sections
1 Fe—56 Mn—568 production
— T T T — T

Cross Section (b)
-
=]
-]

Implementation
No action is needed.

Fe-58

The ENDF/B-VIII.1b1 evaluation contains the capture reaction cross sections MT 102 that have a match
in the IRDFF-II library. The cross sections in the resonance range are the same. There are differences
above the resonance range, which require further investigation.

MAT 2637 (n,) 26-Fe—-58
Cross Section —50.79 To 1094. =%
Resolved U
Min Max
Ratrio Raltio

T T T T T T T T T

Li] —— n—026_Fe_058_b81 . pen i
e .. IRDFF—-IIRDFF-I1 . endf 4

e

Cross Section (barns)
o

Ratio

© O~ W
N:r;

16° 106% 16° 16~ 16! 10° 10! 167 162 10%* 10° 10° 107 16°

3 Incident Energy (eV) 26—Fe—58
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Implementation
There are differences above the resonance range, which require further investigation, so no changes
to the cross sections were made.

Co-59

The ENDF/B-VIII.1b1 evaluation contains the two- and three-neutron emission reaction cross sections
MT 16, 17, the capture cross sections MT 102 and the proton- and alpha-emission cross sections MT
103, 107 that have a match in the IRDFF-II library. The proposal is to replace all threshold reaction
cross sections from IRDFF-1l, even though the MT 17 reaction has a threshold above 19 MeV. The
capture cross sections in the resonance range are the same. There are differences above the
resonance range, which may require further investigation.

MAT 2725 (n,2n) 27— Co—59
Cro=ms Section —66 .06 To 7.380 %
Min Max
Ratic IRatio . . . i
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Cross Section (barns)

Ratio

RatioCross Section (milli-barns)

QO = R =

© 0~ N

MAT Z72Z5 (n,») 27—Co—59
Cross Section —49 .36 To 5568.5 %
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MAT 2725 (n,p) Z27—Co—59
Cross Section —100 .0 To 9999. Z%
Max
. Ratio .
- n—02Z7_Co_059_b81 . pen Threshold 795.95 keV -
I .. IRDFF—IIRDFF—-I1I.endf Threshcld 796 .35 keV -
) ' 2 3 4 5 6 7 8 ' 2 3 i B 6 v
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MAT 2725 (n,e) 27-Co—59

Cross Section —71 .41 To 9QVVYY. =%
‘EO“ Max Min
= Ratio Ratic
&y 40 i ! ! ]
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Implementation
Cross sections for the (n,2n), (n,3n), (n,p), (n,a) were replaced with IRDFF-II. The change in the elastic
cross section approaches 5 % near the upper end of the evaluation at 20 MeV.

MAT 2725 Elastic 27-Co—-59
Cross Section —5.697 To 1.203 %
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Cross Section (barns)

Ratio

RatioCross Section (milli-barns)
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MAT 2725 (n,2n) 27—Co—59
Cross Section —66.06 To 7.380 %
Min Max
Ratioc Ratio
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MAT 2725 (n,3n) 27-Co—-59
Cross Section 647.5 To 9999. %
Max Min
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n—-027_Co_059_b81.1in Threshold 19.353 MeV
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RatioCross Section (milli-barns)

RatioCross Section (milli-barns)

40

MAT 2725 (n.p)
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Cross Section —-100.0 To 9999. %
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Ni-58
The ENDF/B-VIIl.1b1 evaluation contains the two-neutron MT 16 and proton-emission reaction cross

sections MT 103 that have a match in the IRDFF-II library. The proposal is to replace both reaction
cross sections from IRDFF-Il up to 20 MeV.

MAT 2825 (n,2n) Z28—-Ni—58
Cross Section —100.0 To 779.9 %
—— M
g Rziio .
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MAT 2825 (n,p) 28-Ni—58
Cross Section —14 .02 To 38.57 %
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3 Incident Energy (eV) 28-Ni—58

Implementation

Cross sections for the MT 16 and MT 103 reactions were inserted from IRDFF-Il up to 20 MeV. The
changes in the elastic and non-elastic cross sections were not larger than 1.7 %, except near the
pseudo-threshold.
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MAT 2825 Elastic 28-Ni-58
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MAT 2825

(n,2n) 28—-Ni-58
Cross Section —-100.0 To 779.9 %
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Ratio
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MAT 2825 (n,p) 28—-Ni—-58
Cross Section -14.02 To 38.57 %
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Ni-60
The ENDF/B-VIIl.1b1 evaluation contains the proton-emission cross sections MT 103 that have a match

in the IRDFF-II library. The proposal is to replace the reaction cross sections from IRDFF-II up to 20
MeV.

MAT 2831 (n,p) Z28—N1i—-60
Cro=ms Section —100.0 To 9999. %
— y
% ‘ | R:iio i .
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Implementation
The (n,p) reaction cross sections were replaced with the data from IRDFF-Il up to 20 MeV. The
corresponding changes in the elastic and the non-elastic cross sections were less than 1.5 %.

MAT 2831 Elastic 28 Ni-60
Cross Section —100.0 To 1.548 %
Resolved
Min Max
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MAT 2831 Nonelastic 28-Ni—-60
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Cross Section —-1.266 To 0.245 %
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Cu-63

The ENDF/B-VIIl.1b1 evaluation contains the capture cross sections MT 102 that have a match in the
IRDFF-II library. The cross sections in ENDF/B-VIII.1b1 are more recent, hence no action is required.

MAT 2925 (n,v7) Z29—-Cu—63
Cros=s Section —99 .77 To Q09 . %
Resclved
Max M/in
= T T T T T T T T 1Qatilo Ratio T T T 4
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Implementation
No action is needed.

Cu-65

The ENDF/B-VIII.1b1 evaluation contains the two-neutron emission cross sections MT 16 that have a
match in the IRDFF-II library. The cross sections in both libraries are equal, hence no action is required.

Implementation
No action is needed.
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Zn-64

The ENDF/B-VIIl.1b1 evaluation contains the proton emission cross sections MT 103 that have a match
in the IRDFF-II library. The proposal is to replace the cross sections with IRDFF-II.
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MAT 3025

(n,p)
Cross Section
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Implementation
The (n,p) cross sections from IRDFF-Il were inserted into the original ENDF file up to 20 MeV. The
maximum change to the elastic cross sections was about 1 %.
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42

30-Zn—64



MAT 3025

(n,p)

Cross Section
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Zn-67

The ENDF/B-VIII.1b1 evaluation contains the proton emission cross sections MT 103 that have a match
in the IRDFF-II library. The reaction has a positive Q-value and has no threshold. The cross sections in
IRDFF-1I have some resonance structure in the resolved resonance range. The proposal is to replace
the cross sections with IRDFF-II, but care is needed to ensure unitarity in the resonance region.

MAT 3034 30—-Zn—67
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Implementation

The (n,p) reaction has a positive Q-value and has no threshold. The cross sections in IRDFF-1I extend
down into the resonance range. To preserve unitarity in the resonance range the (n,p) cross sections
were effectively subtracted from the elastic background to preserve the total. Note that this
correction is very small since the (n,p) cross section in the sub-threshold energy region is small.
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MAT 3034 Elastic 30—Zn—67

Cross Section —0.042 To 0O.744 %
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Zn-68

The ENDF/B-VIIl.1b1 evaluation contains no cross sections that have a match in the IRDFF-II library,
but it contains the Cu-67 production cross sections in MF 10/MT 5 that might be of interest to the
user. The proposal is to consider the Cu-67 production cross sections in the ENDF/B-VIIl.1b2 file.

Implementation
The MF 8, 10 and 40 of reaction MT 5 were inserted into the original ENDF file.
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ENDF/B-VIII.1bl Cross Sections
Fe-64 - Cr-51 production
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The ENDF/B-VIII.1b1 evaluation contains the two-neutron emission sections MT 16 that have a match
in the IRDFF-II library. The proposal is to replace the cross sections with IRDFF-II.

MAT 3325 (n,2n) 33—A=—75
Cross Section —100.0 Te 318.1 %
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Implementation
The MT 16 cross sections from IRDFF-Il were inserted into the original ENDF file. The impact on the

elastic cross sections is negligible.

MAT 3325 (n,2n) 33—-As-75
Cross Section ~100.0 To 318.1 %
Max
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The ENDF/B-VIII.1b1 evaluation contains the two-neutron emission sections MT 16 that have a match
in the IRDFF-II library. The proposal is to replace the cross sections with IRDFF-II.

MAT 3925 (n,2n) 39-Y —89
Cross Section —6.076 To 26 .59 7%
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Implementation
The MT 16 cross sections from IRDFF-Il were inserted into the original ENDF file. The impact on the
elastic cross sections is negligible.

MAT 3925 (n,2n) 39-Y -89
Cross Section —-6.076 To 26.59 %
Min
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The ENDF/B-VIII.1b1 evaluation contains the two-neutron emission sections MT 16 that have a match
in the IRDFF-II library. The proposal is to replace the cross sections with IRDFF-II.

MAT 4025 (n,2n) 40—-2Zr—90
Cross Section —31 .16 To 5.528 %
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Implementation
The MT 16 cross sections from IRDFF-Il were inserted into the original ENDF file. The impact on the
elastic cross sections is negligible.

MAT 4025 (n,2n) 40-71r—90
Cross Section -31.18 To 5.525 %
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Nb-93

The ENDF/B-VIII.1b1 evaluation contains the inelastic, two-neutron emission and capture cross
sections. The capture cross sections differ, particularly above the resonance range. The inelastic, the
two-neutron emission and the capture cross sections are given in MF 10 with their respective MT
numbers, giving the excitation functions for the isomers. The differences compared to IRDFF-II need
a more detailed investigation. The consistency of the inelastic and the two-neutron emission cross
sections needs to be checked.

MAT 4125 (n,») 41-Nb—93
Cross Section —99 .79 To 909VY9. X
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Implementation
None at present.

Mo-92

The ENDF/B-VIIl.1b1 evaluation contains the proton emission cross sections in MF 10/MT 103, giving
the excitation functions for the isomer production. Another peculiarity of the evaluation is the
inclusion of explicit channels like MT 28, 103, 111, which all contribute to proton production, but do
not have double-differential data. The same is true for the reactions contributing to the other charged
particles. However, the evaluation includes gas-production data MT 203, 204, 205, 206 and 207,
including the double-differential data. The case of proton-emission was checked, and the sum of the
contributing reaction is equal to MT 203, except near threshold. Nevertheless, there is a danger that
the processing codes might interpret the evaluation incorrectly, if tracking charged particles. The
consistency of the proton emission cross sections needs to be checked.
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Mo—-92 Cross Sections
(n,p)/Isomer
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Implementation
The proton-emission cross section MT 103 (including discrete levels) is related to the isomer

production, but the latter depends on the summation of higher levels feeding the long-lived isomeric
level, so the inclusion of the isomer production from IRDFF-II is valid.
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Rh-103

The IRDFF-II evaluation contains the inelastic cross sections in MF 10/MT 4, giving the excitation
functions for the isomer production. The consistency of the inelastic cross sections needs to be
checked.

Rh—-103 Cross Sections
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Implementation

The cross sections for the excitation of the isomer in IRDFF-Il do not contradict the inelastic cross
sections in the original ENDF file. The data in MF 8, MF 10 and MF 40 can be entered into the original
ENDEF file. There is no impact on any other cross sections for this evaluation.

Ag-109
The ENDF/B-VIII.1b1 evaluation contains the capture cross sections while IRDFF-II contains the

excitation function for the isomer production in MF 10/MT 102. The consistency of the capture cross
sections needs to be checked.

Implementation
None at present.

In-113

The ENDF/B-VIIl.1b1 evaluation contains inelastic MT 4 and capture MT 102 cross sections. In IRDFF-I|
the capture cross sections are given in MF 3/MT 102, but both are also given in MF 10/MT 4,102,
providing the excitation functions for the isomer production. The resonance parameters underlying
the two evaluations differ significantly, so a partial replacement of capture cross sections from IRDFF-II
is not possible. It is also not straightforward to check the consistency of the inelastic cross sections.
The IRDFF-II cross sections might be included after carefully checking the consistency.
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MAT 4925 (n,7) 49-1In—113

Cross Section —99 .51 To 99LY. =%
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Implementation

The capture cross sections are not changes and the isomer production cross sections In-114m are not
included from IRDFF-Il. Isomer production cross sections In-113m depend not only on the inelastic
cross sections but also on the whole cascade of levels, so the isomer production cross sections from
inelastic scattering are included from IRDFF-II.

52



In-115

The ENDF/B-VIIl.1b1 evaluation contains two-neutron emission MT 16, inelastic MT 4 and capture
MT 102 cross sections. In IRDFF-II the capture cross sections are given in MF 3/MT 102 but all three
are also given in MF 10/MT 4, 16,102, providing the excitation functions for the isomer production.
The capture cross sections in the two libraries differ above the resonance range. It is also not
straightforward to check the consistency of the inelastic cross sections. The IRDFF-II cross sections
might be included after carefully checking the consistency of the cross sections in MF 10.
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In—-115 Cross Sections
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Implementation

The capture cross sections are not changes and the isomer production cross sections In-116m are not
included from IRDFF-II. Isomer production cross sections In-114m and In-115m depend not only on
the inelastic and (n,2n) cross sections, respectively, but also on the whole cascade of levels, so the
isomer production cross sections from inelastic scattering and (n,2n) are included from IRDFF-II.

1-127

The ENDF/B-VIIl.1b1 evaluation contains the two-neutron emission cross sections MT 16. It is
proposed to replace the cross sections with those from the IRDFF-II library.

MAT 5325 (n,2n) 53—1 —127
Cross Section —100.0C To 189.9 %
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Implementation
The MT 16 cross sections from IRDFF-Il were inserted into the original ENDF file up to 30 MeV. The
IRDFF-II cross sections drop rapidly above 20 MeV, giving rise to significant increase in the elastic cross
section. It might be worth considering using the IRDFF-Il cross sections only up to 20 MeV.
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La-139

The ENDF/B-VIII.1b1 evaluation contains the capture cross sections. The cross sections differ in the
resolved resonance range and above. Considering that it might be difficult to make changes to the
cross sections and preserve unitarity, the proposal is to make no changes to the evaluated data file.

MAT 5728 (n,v) 57—La—139
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Implementation
None.

Pr-141

The ENDF/B-VIIl.1b1 evaluation contains the two-neutron emission cross sections MT 16. It is
proposed to replace the cross sections with those from the IRDFF-II library.

MAT 5925 (n,2n) S9—-Pr—141
Cros=s Section —100.0 To 215.3 %
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Implementation

Insertion of the MT 16 cross sections from IRDFF-I| library into the original ENDF file makes a significant
impact on the elastic cross sections. Suitability of the modification might need some further
consideration.

MAT 5925 Flastic 59-Pr—141
Cross Section -16.22 To 1.850 %
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MAT 5925 (H,ZH) 59-Pr—141
Cross Section —-100.0 To 215.3 %
Max
Ratio

i n-059_Pr_141_b81.1in Threshold 9.4643 MeV
2.0 | ———— n—059_Pr_141_b81_16.1in Threshold 9.4643 MeV]

— T

Cross Section (barns)
C

0.5 ]

0.0 .

1-2 T T T

° i ‘ n-059_Pr_141_b81_16.1in/n-059_Pr_141_b81.1in

e 1.1 N
[a' " T =1

0.9 |, , A

10 15 20 P=43) 30

2 Incident Energy (MeV) 59-Pr—141

57



Tm-169

The ENDF/B-VIIl.1b1 evaluation contains the two- and three-neutron emission cross sections MT 16,
17. It is proposed to replace the cross sections with those from the IRDFF-II library.

MAT 69Z5

(n,2n)
Cross Section
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Implementation
The substitution of MT 16 from IRDFF into the original ENDF file affects the elastic cross sections by
up to 5 %. The new (n,2n) cross section extends to 30 MeV.
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MAT 6925 Elastic 69-Tm—-169
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Ta-181

The ENDF/B-VIII.1b1 evaluation contains the capture cross sections. Considering that it might be
difficult to make changes to the cross sections and preserve unitarity, the proposal is to make no
changes to the evaluated data file.
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Implementation
None.

W-186

The ENDF/B-VIII.1b1 evaluation contains the capture cross sections. Considering that it might be
difficult to make changes to the cross sections and preserve unitarity, the proposal is to make no
changes to the evaluated data file.

MAT 7443 (n,v) T4—W —186
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Implementation

None.
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Au-197

The ENDF/B-VIIl.1b1 evaluation contains the two-neutron MT 16 and capture MT 102 cross sections.
The capture cross sections are in full agreement with IRDFF-Il. The two-neutron emission cross
sections differ. It is proposed to replace the cross sections for MT 16 with those from the IRDFF-II
library.

MAT 7925 (n,2n)

Cross Section

TO-AUu—197
—100.0 Teo 661 .3 %

Max
Ratio , , . , —
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) B . .IRDFF-IIRDFF—I1.endf Threshold 8.1123 MeV Z
e E =
= Rel:
o 5
g 1.5
s
[ 1.0
m F
9 0.5 ¢
2
) 0.0
1.2
2 1.1 ¢
= b
= 1.0 . --
0.9 L | N , . . e
10 20 30 40 50 60
3 Incident Energy (MeV) TO-AU—197

Implementation
The elastic cross section is affected by up to 10 %. The (n,2n) cross sections extend to 30 MeV.

MAT 7925 Elastic TO-Au—197
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MAT 7925 (n,2n) TO-Au—197
Cross Section —100.0 To 661 .3 %

Max
Ratio
T

H n—-079_Au_197_b81.1in Threshold 8.1007 MeV 1
o P — n—079_Au_197_b81_16.1in Threshold 8.1007 MeV1

v
o)

A,
@]

H
o

Cross Section (barns)
o

w o

—
—_
L

Ratio

2 Incident Energy (MeV) YO-Au-197

Hg-199
The ENDF/B-VIIl.1b1 evaluation contains the inelastic MT 4 and MT 51-91 cross sections. The IRDFF-I|
contains the excitation functions for the isomer production in MF 10/MT 4. Cross sections cannot be

compared directly. Consistency needs to be established before any decision is made about the
possible use of IRDFF-II for this reaction in ENDF/B-VIIl.1b2.

Hg—199 Cross Sections
Inelastic/Isomer

T M| bl | T
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10
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Implementation

Isomer production cross sections Hg-199m depend not only on the inelastic cross sections but also on
the whole cascade of levels, so the isomer production cross sections from inelastic scattering are not
in contradiction with the inelastic cross sections in MF 3, and so the data from IRDFF-II are included in
the new ENDF file.

Pb-204

The ENDF/B-VIIl.1b1 evaluation contains the inelastic MT 4 and MT 51-91 cross sections. The IRDFF-I|
contains the excitation functions for the isomer production in MF 10/MT 4. Cross sections cannot be
compared directly. Consistency needs to be established before any decision is made about the
possible use of IRDFF-II for this reaction in ENDF/B-VIIl.1b2.

Pb—-204 Cross Sections

Inelastic/Isomer
| ' J - - 1 ' Total inel.
2 | — — - Isomer prod.
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8 [ ]
e [ .
4 L i
= L -
:: z L -
2
g 107} _
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/ ~
2 ! = ~ _
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s [ | 4
s [ | N
Cl ) L ) [ IR ) L L
106 2 3 4 5 8 7 8 89 10‘7 2 3 4 5 8
Energy (eV)

Implementation

Isomer production cross sections Pb-204m depend not only on the inelastic cross sections but also on
the whole cascade of levels, so the isomer production cross sections from inelastic scattering are not
in contradiction with the inelastic cross sections in MF 3, and so the data from IRDFF-II are included in
the new ENDF file.

Bi-209

The ENDF/B-VIII.1b1 evaluation contains the two- and three-neutron emission cross sections MT 16
and MT 17. The IRDFF-Il library in addition contains multiple neutron emission (up to 6) cross sections
MT 37, 152, 153. However, the evaluation is hindered by the “dual representation” in which all non-
elastic cross sections are lumped into MT 5. The four-neutron emission threshold is at 22.55 MeV, the
five- and six- neutron emission thresholds are even higher. Adjusting the multiplicities of residuals,
neutrons and gammas for the corresponding reactions in MF 6/MT 5 is tricky. Itis proposed to replace
only the two-neutron MT 16 and three-neutron emission cross sections MT 17 from the data in
IRDFF-II.
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Cross Section (barns)

Ratio

Cross Section (barns)

Ratio
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MAT 8325 (n,2Zn) 83—Bi1i—209
Cross Section —50.51 To 40.28 %
Max
Raltio

T

n—083_Bi_209_b81 . . pen Threshold 7. .49680 MeV
.. IRDFF-IIRDFF—-1I1I.endf Threshold 7.4960C MeV

Incident Energy (V)

B52-Bi—209

MAT 8325 (n,3n) 83—-B1—209
Cross Section —94 .86 To 1683.3 &
Max
Ratio

n—083_Bi1i_209_b81 . pen Threshold 14.420 MeV
.endf Threshold 14 . 4168 MeV
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=
g
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Incident Energy (eV)

Implementation
The elastic cross sections are affected by up to 10 %. The (n,2n) and (n,3n) cross sections from IRDFF-II
were inserted into the original ENDF file up to 20 MeV because at higher energies the dual
representation in MT 5 is used and the implied cross sections cannot be updated consistently.
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Cross Section (barns)

Ratio

Cross Section (barns)

Ratio
O O ~r

MAT 8325 Elastic 83—-Bi—209
Cross Section —9 . 282 To 3.556 2%
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Cross Section (barns)

Ratio

Th-232

The ENDF/B-VIIl.1b1 evaluation contains fission and capture cross sections MT 18, 102 that can be
compared to IRDFF-II. The cross sections in the two libraries are different above the resonance range.
The differences require further study, so no recommendations for change can be made.

Cross Section (barns)

Ratio

 r »r 0 O O O O +» =

© O WO WA OO O W

MAT 8325 (n,3n) 83—Bi1i—209
Cross Section —100.0 To 0.005 %
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MAT 9040 Fission D0—Th—232
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MAT 9040 (n,7) 90-Th—232

Cross Section —10 .50 Toe O.501 2
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Implementation
None.

U-235

The ENDF/B-VIIl.1b1 evaluation contains fission and capture cross sections MT 18 that can be
compared to IRDFF-II. The cross sections in ENDF/B-VIIl.1b1 represent a new evaluation, hence no
changes to the evaluation are proposed.

MAT 9228 Fission 92-U —235
Cro=s Section —50.39 To 110.8 =
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Implementation
None.
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U-238

The ENDF/B-VIIl.1b1 evaluation contains two-neutron emission, fission and capture cross sections
MT 16, 18, 102 that can be compared to IRDFF-II. The cross sections in the two libraries for MT 16 are
the same but MT 18 and MT 102 are different. The ENDF/B-VIII.1b1 evaluation is newer, so no change
to the ENDF/B-VIIl.1b1 evaluation is proposed.

MAT 9237 (n , =N ) 9=2—U —238
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MAT 9237 (n,v») 92-U —238

Cross Section —89 .28 To 2148. 2
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Max Min
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Implementation
None.

Np-237
The ENDF/B-VIIl.1b1 evaluation contains fission cross sections MT 18 that can be compared to IRDFF-II.

No change to the ENDF/B-VIII.1b1 evaluation is proposed before a more detailed investigation is
made.

MAT 9346 Fission 93—Np—237
Cross Section —4 .749 To 4.809 %
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Implementation
None.
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Pu-239

The ENDF/B-VIII.1b1 evaluation contains fission cross sections MT 18 that can be compared to IRDFF-II.
The ENDF/B-VIII.1b1 evaluation is newer, so no change to the evaluation is proposed.
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Implementation
None.

Am-241

Incident Energy (eV)

D4—-Pu—239

The ENDF/B-VIIl.1b1 evaluation contains fission cross sections MT 18 that can be compared to IRDFF-II.
The ENDF/B-VIIl.1b1 evaluation is newer, so no change to the evaluation is proposed.

MAT 9543

Fission
Cross Section

D5—-—Am—241
—90 .52 To 6811.8 =

Re=olved Unresolved
Min Max
; . , ; . Setio. Feris. . . . ;
2 3 | n—095_Am_241_b81 . pen ]
5 10 I IRDFF—IIRDFF—1T1.endf ]
£ 407 | | ]
£ 10t | : B
£ 109 | 1 ]
% —1
“ 90 i ]
] =
4 10 L I e ]
S
1.2 F f t t f f Lm0 | f f | f
[RDFF—IIRDFF-11.endf,/n-095_Am_241_b81 . pen :
o ,
= 1.1 F - k .
= 1.0 N !\ I\ { J/\\ AT “I\ N )\ A
s ‘ ‘_‘—‘—‘—‘—‘—‘—”“‘\‘H(\ T TWL ] TTTTTTUA f*“‘*\f lf LY ‘J\\
N A
0.9 | ‘ . ‘ VRN M IR Y A\ . A
167 10% 162 107 10! 109 10! 107 106° 10% 16 16° 167

3

Implementation
None.

Incident Energy (V)
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