Cross section (barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections

105 I I I I
10%
10°
o JV P
1 | i
— total
0 | —— absorption
10 — elastic
—— gamma production
10
11 I I_9 I I_7 I I_5 I I_3 I I_l I I 1
10 10 10 10 10 10 10

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

— total

=

o
w
I

=
o
N
I

Cross section (barns)

107°
Energy (MeV)

107




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

10°

total

Cross section (barns)
o
N
I

L

10*

107
Energy (MeV)

107




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

— total

=

o
N
|

|

S

Cross section (barns)

10*

10 10
Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance total cross section

10*

1 — total

Cross section (barns)

10!
Energy (MeV)

102




1 1 1 1 1 1 1
10° 2 ~
¢\ ]
capture oo\ g
N - — = 1 1 \
~3IC fission ) \ 3l
S~o / \ Iy
102 o \\“§§§ /// \\ " “
______ \\\ Iy
Iy N
\\\\ /I \ Ve \\
~o \ Ve \
\\\\ // \\ //
~~~~~ _-
101 . T ee o e=T T - =

=
ol

Cross section (barns)
S
o
I

ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance absorption cross sections

=

Energy (MeV)




Cross section (barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance absorption cross sections

103 1 1 1 1 1 1 1
r
Al
1\ s A
1gapture f (o H
1) . ] | [}
2 | ————- i fission " :‘. hoh ! o
10 — ;N Fay | 1 I R : [
/ \ / \ ll l‘ Iy 11 ~ \ In '| ||‘| i
N / \ b N I T I T B b by
! \ ’ \ b I K L S TR
, / 1 1 Vo i
, N \ R I\ ;) ey oy ! {,IH p
< v \ I | 1\ ;) VN Vb nh
~- \ 1Y P \ Iy ~ b ny [ Iy
1 N v ! P Ly o
10+ — </ 1 ;o L MUPA
- oy \ \ \ I v A\l 1
\ ! I\ 7 s\ / voag g
\ J / Y / N4 ~ \ '\, 14
‘1 / o VIR L
NN/ N - v
I I I I I I I

|
o|
(6]

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

resonance absorption cross sections

1073

L c \
.w i< |||||IH.W.,!||
O O ——>____
C ) -——=====2_
O = l.....r1||r.|.:.l
.I:t.ra.llllrllll
1 e
|$|4| .....lnﬁ."ll.."
TICCEEET
1 _Z==
_ _ _ _ _
N — o ) 5
o o o o o
— — — — —

(suJeq) uonoas ssoI)D

Energy (MeV)




Cross section (barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
resonance absorption cross sections

capture ~e---TTTTTTT .
o | T fisson. =777
10° - e L
10-1 = -
10_2 = =
10 =
10° 10!

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Heating
| |
— heating
_10°+
c
O
3]
qv)
2
>
[b)
é
o
=
©
T
10* -
T P 1 ] ] P B
10 10 10 10 10 10 10

Energy (MeV)




Damage (MeV-barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Damage

I I
damage
10% —
10" -
10° =
10" - \JJ\
1072 —
11 I I 9 I I . I I 5 I I 3 I I 1 I I1
10 10 10° 10 10 10 10

Energy (MeV)




Cross section (barns)

=

o
o
I

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

10°

= =

@) o
w 1N
I I

=

o
N
I

=
o
=
I

|

oI
(BN
I

fission

o|

[ [ [
10 10

Energy (MeV)




Cross section (barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Non-threshold reactions

10-1 | | | | | |
— /
2 | — (a
10°9 —— (npa) J
—  (nxp)
— (n,xa)
103 -
107 -
10™ —
10° -
107 —
ML P ] ] P P N
10 10 10 10 10 10 10

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Principal cross sections
10 I | | |

(00)

Cross section (barns)

total

absorption

elastic

gamma production

1 | | | | — |
80 100 120 140 160 180 200

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Heating

100

— heatin

H (o)} 00]
o o o
| | |

Heating (MeV/reaction)

N
o
I

0 | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Damage

0.8

0.7 —

o
o
|

o
&
|

o
~
I

i
w
|

O
N
|

o
|_\
I

— damage

—

o
o
o

I I I
50 100 150

Energy (MeV)

200




[N
=)
N

&

=
o

1
(o0}

=
o

(I
[HEY

|
=

[N
N

Cross section (barns)

|
=)

o
\l

=
ol

=
oI

ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions
| |

— fission
*)a

N
(@]

I I I
50 100 150 200

Energy (MeV)

o




Cross section (barns)

ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Non-threshold reactions
|

|

=
OI

Y I I ) I I Ay

N
(@]

10 | | |
50 100 150

Energy (MeV)

o

200




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

0.5 '
— (n,n*1)
— (n,n*2)
/\04— - (ﬂ,ﬂ*3) —
2 — (n,n*4)
E — (n,n*5)
o
O
~ 0.3 i
c
O
O
(b
N 0.2- i
7))}
7))}
O
@)
0.1 &
0.0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

120 '
*107
— (n,n*6)
100— - (n’n*7)
— — (n,n*8)
) — (n,n*9)
- — (n,n*10)
@ 80—
=
o
= 60—
(&)
Q
N
B 40—
O
@)
20
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

120 '
107
— (n,n*11)
100 — —— (n,n*12)
— — (n,n*13)
7p) — (n,n*14)
- — (n,n*15)
®@ 80
=
o
= 60
(&)
Q
n
B 40—
O
@)
20 —
0—T— | | | | |
0 5 10 15 20 25

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

100 '
*107
— (n,n*16)
— (n,n*17)
— 80 — (n,n*18)
N — (n,n*19)
- — (n,n*20)
g8}
O
c
O
O
Q
0 40—
7))}
7))}
O
@)
20
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Inelastic levels

100 '
*10™
— (n,n*21)
— (n,n*22)
— 80 — (n,n*23)
2, — (n,n*24)
- — (n,n*25)
®©
O
c
S V\
O
()]
o
7))
n
=
O
20 —
0 | | | | |
0) 5 10 15 20 25

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

0.6

O
&
|

o
~
I

Cross section (barns)
o o
N w
I I

20

40

60

I I I
80 100 120

Energy (MeV)

I
140

I
160

I
180

200




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

Threshold reactions

50

%103
10 — (n,n¥)p
— (n,n*)d
—  (n,n")t
,\40_ — (n,n®)he3 B
g — (n,4n)
©
O
c
O
O
(b
N 20 —
7))}
7))}
O
@)
10 — —
—
0 | | B -
0 5 10 15 20 25 30

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

3.0

N
&
|

N
o
|

=
o
I

O
&
|

o
o

Cross section (barns)
=
o1
I

o

I I I
15 20 25

Energy (MeV)

30




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

14 I I I
*1 -3
10 D

12 — (n,he3)
(n,2p)
(nx4d)
(), X

=
o
|
I

Cross section (barns)
oo
I
I

0 i i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Threshold reactions

25 | | |
*107

— (n,xhe3)

= = N
o o1 o
| | |

I I I

Cross section (barns)

6]
I
|

0 i 7 i i i i i i i
0 20 40 60 80 100 120 140 160 180 200

Energy (MeV)




LYoniCos

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for elastic

e &
Jéﬁgﬂ > Q>®§
3 <




LYoniCos

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for elastic

O
Qf\?
Q'\‘,b
Q'\‘,O
.\?‘
S
SV o
SRS
S REEN
S




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*1) |

\,,

10
’ S
(8 " <>
J > v
5 e
<4 ’ N
D‘ ) > ,\<,o R §®
“e JJJJ& = {\‘2}%
s 1> > <
o, “o >JJ£<0
O-&,;) . LB
% \5\\ I
o ©




LYoniCos

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*2)

0 4 =S
O
NS
<N
()
~> AQ\‘Z'
S
<
<OQ




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*3)

—
o
—
_\

)
fa@(?o 0 /




LroniCos

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*4)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*5)

)

LXAnlCosS




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*6)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*7)

o0 P’ >
0 " <>
J > v
: >
b > R ch,*\
JJJH% e Q}®\




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*8)

)

LXAnlCosS




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*9)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*10)

)

LXAnlCosS




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*11)




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*12)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*13)

0
10"
] -S>
5
D, >
@ S
NN
s ﬁJ > <
% O’O >>JJJJi<o
'S‘/,>® K4 [




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*14)

—
o
o
v\

LXAnlCosS

d}Q

§
@0\(?0 0
\




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*15)

0
10"
J =
5 -
@ S
N
o JJJ TS
S b
<> O’O >>JJJ;i<f>
'S‘/,>® K4 I




LYoniCos

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*16)




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*17)




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K

angular distribution for (n,n*18)




LXAnlCosS

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*19)




LXAnlCosS

—
o

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*20)

%




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*21)

)

LXAnlCosS




LXAnlCosS

—
o

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*22)

)




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*23)

o0 P' >
0 " <>
J > v
: >
b > R ch,*\
;JJﬁ%Q e <2}®\




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*24)

0, s
a " <>

O >

5 e

o2 > R ch,*\




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
angular distribution for (n,n*25)

0
10"
] -S>
8
5
t
g
g S
<o o JJJJ > > QQ’\%
‘S yﬁj <
% O’O >>JJJ; <>
'S‘/,>® K4 [




Fission nubar

ES254M NEUTRON ACER TENDL-2023 LIBRARY:; T=0.K
Total fission nubar

7.0

6.5 —

or
o
I

o
&
|

a
o
|

.
&
|

B
o

o

50

I I
100 150

Energy (MeV)

200




ES254M NEUTRON ACER TENDL-202

Neutron emission for (n,x)

/

LronieN




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,2nd)

® 10

Z7

%

£ 34 -
10c" g

S
DN &S
<, W D>




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,2n)

A
g 10 <
% ¢N\} >
0 N S
0, ,3/ ” N \@

100/ ’\<’«) é}@
<
S Yo
D >
S, So




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,3n)

210
5 | b
> T N
S NS
'S.@c* ~o ~>




ES254M NEUTRON ACER TENDL-20234{E
Neutron emission for fission




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,n*)a

= =
,
ﬁg
—

34 N
100~
>
< <
< <
<, ¥




ES254M NEUTRON ACER TENDL-2023 i BRARY; T=0.K

Neutron emission for (n,2n)a

sl
Z W
5 : =
5 =~
~\

o > &

0/ \®

N
S <
@O <
e




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,3n)a

7 10

v 1

Z p

¢,

b A7

100 =
T-)

®®Q <
SR




LronieN

ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,n*)p

BRARY:; T=0.K

;
—
flf
f

SO
0 1A J i\ Ve
N
g S >
Ve
KNS
> ¥
d ®\
(P4 S Qé}
<> T <o
Ky
< Yo <
<S5, 2L




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,n*)d

é 10,1/ o
— - Q
5 T
5 S
s
S S S
- -




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,n*)t

é 10 <
5 T
o 27 N
10 S
I >
S S
S




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,n*)he3

LronieN

N
\




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,4n)

LronieN
\

N
\




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,2np)

THBRARY; T=0.K

7 1A <~
% 30 ¢V\})\ e
[ N
5 T
0 ) NS

< <

S S
<, Yo




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,3np)

% 10
Z §
5
5 5
1057 S
\S\@O\" NS
o v >




LronieN




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,npa)

LronieN

N
\




ES254M NEUTRON ACER TENDL-202
Neutron emission for (n,n*c)

) AN
a
| '. o7
O/N i
10 !
7R
Z
2 Al
510 JIS
< S
S Yo
GQQ) < <




ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Delayed nubar

3400 '

*107°
3200 — L
3000 — -

« 2800 — =

a
il

2 5600 - L

n

© 2400 —

2200 — —

Delaye

2000 — L

1800 — L

1600 — L

1400 i i i
0 50 100 150 200

Energy (MeV)




Probability

ES254M NEUTRON ACER TENDL-2023 LIBRARY; T=0.K
Delayed neutron spectra

101 4
— group 1 frac 0.0148 decay/shake 1.490E-10
10-2 _| —— group 2 frac 0.3100 decay/shake 2.870E-10
1 —— group 3 frac 0.1543 decay/shake 1.027E-09
1 —— group 4 frac 0.2807 decay/shake 3.130E-09
11— group 6 frac 0.0521 decay/shake 2.577E-08
IIIIIIII I IIIIIIII I IIIIIIII I LI I IIIIIIII I IIIIIIII I LI

107 107 1073 1072 1071 10°
Energy (MeV)




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,x)

7

A4 <
100 <<,<\\
S
SR b
//@@
&




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,2nd)

LronieN




ES254M NEUTRON ACER TENDL-202341BRARY; T=0.K
Photon emission for (n,2n)

u

LronieN




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,3n)

® A
Z 10
5 g 1
53
= >
o >
<l ™
jz@e q/\,
@@ >~ ~-




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*)a

LronieN




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,2n)a

%10
Z
% 1
o 10
< S
«j:@e <>
L




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,3n)a

LronieN




ES254M NEUTRON ACER TENDL-2023 i BRARY; T=0.K

Photon emission for (n,n*)p

LronieN
\

€

N
\

\

\w
N
G 4




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*)d

102 i 4
— 0 | | /k
%10 /[ I /l ‘ <
2 s
-y S
s e S

S _ < >
%@




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*)t

LronieN




ES254M NEUTRON ACER TENDL-2023 A1 BRARY; T=0.K
Photon emission for (n,n*)he3

LronitieN
\A
(D
\
<

7 ~>
i KN
10 ¥
«j:@ <> >
L,




ES254M NEUTRON ACER TENDL-202341BRARY; T=0.K
Photon emission for (n,4n)

LronieN




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,2np)

LronieN




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,3np)

LronieN




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n2p)

LronieN




ES254M NEUTRON ACER TENDL-2023AHBRARY; T=0.K
Photon emission for (n,npa)

LronieN




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*1)

2/
10
7 0
)
2 10
% A
e
P y
SO
<
—/ S
Lo
o2




ES254M NEUTRON ACER TENDL-202

Photon emission for (n,n*3)

O /
% W
Z A
5 4
5 10
o 100/
§@Qz
L

THBRARY; T=0.K
|
~
R
> §$
SIT




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*4)

LronieN




ES254M NEUTRON ACER TENDL-202

Photon emission for (n,n*5)

\

—
S
S
\

\

LronieN

®
NS
O\

V)
K

THBRARY; T=0.K




ES254M NEUTRON ACER TENDL-202

Photon emission for (n,n*6)

O/
% W
Z A
5 4
5 10
o 100/ ﬂ:
\J\
§@Qe
L

THBRARY; T=0.K

q§
S
N
S
&
S
<<




ES254M NEUTRON ACER TENDL-202

Photon emission for (n,n*7)

—
S

LroniNeN
oy
® ‘
i
— \

(%
v')
e

THBRARY; T=0.K
~
R
> §$
<<




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*8)

O A
% 1
Z - LA >
< 11
9
v sz/ @Q A\
> 10 < \@Q)

.O Q/Q

o >
<~ =~ N <S>
) -~

\)




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*9)

O A
7 10
d
% A ,\QDQ
0 % /
g S>S
D’ 100 - > §’
O L <<
\L O
< o >
k@ <
S




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*10)

9
10
7 0~
2 e &
: L
o e S
% Z: ~ ch,
16}0<ﬂ%“w o
=N S
§: <> \ <35
2, <2 N
L




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*11)

9
10
7 0~
® 10 >
21 ) / N
5 5
o e S
1670<JLMJ)\ o
6\0.9 N\ <
“ 7, @_ N
S




ES254M NEUTRON ACER TENDL-202
Photon emission for (n,n*12)

0 4
% 1
z A
c 2
0«100/
o
s *kA/J <S>
g, s




ES254M NEUTRON ACER TENDL-202

Photon emission for (n,n*13)

TraninveN
\




ES254M NEUTRON ACER TENDL-202

Photon emission for (n,n*14)

LronieN
\




ES254M NEUTRON ACER TENDL-202341BRARY; T=0.K
Photon emission for (n,n*15)

0 1 Q(\9
S
7 10 =
% i |~ VQ\CIO
0 T
o 2 >
o 10 > Qqé\
\0 7 Q)Q \
- Q/Q
®@ <z ‘\/Q




ES254M NEUTRON ACER TENDL-202341BRARY; T=0.K
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Photon emission for (n,n*18)
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Photon emission for (n,n*19)
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Photon emission for (n,n*21)
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Photon emission for (n,n*23)
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Photon emission for (n,n*25)
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Photon emission for (n,p)
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Photon emission for (n,he3)
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thermal capture photon spectrum
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14 MeV photon spectrum
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Particle heating contributions
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Recoll Heating
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Particle production cross sections
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