Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Principal cross sections
I I I I I

I
!
IIIH

total

absorption

elastic

gamma production

| | | |
o o 10" 10° 10 10t 10t

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

— total

Cross section (barns)

10*

10°®
Energy (MeV)

107’




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

1 — total

=

o
w
I

I

Cross section (barns)
o
N
I
——
I

10*

107 107°
Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

N

=

o
N
|

Cross section (barns)

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

10*

1 — total

Cross section (barns)

10!
Energy (MeV)

102




Cross section (barns)
o
I
I

ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

capture
4 ----- fission

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

107

Energy (MeV)

[ I | ] [ | ] ___L.___ ] L
=--- T
4 T T T T === ———___ -
I\‘\V
. T =
lllllll
||\\\V
] eSS -
llllllllllll
llllllllllll
~N
— J -
|I||\\\
|||||||||||||||
llllllllll
e e S U - -
N
!
\\\\\
T
] = -
lllllllll _
7)) S0
- )
o P
- — \\
=4 - \ :
7 <7
w | T/
v | T Tl -
@) S~
~
| - //
o \
\
1
c ! .
@) /
= ’
) R
Q. L’
=
\\\
7)) -
O L c -7
oo
>0 —  _----"
a B .qv \\\\\\
D QD
C Cf R
’l’,
n P T~ TTe=
© ! -~
- | T
~
o i .
N
% [rrrrrr 1 T [Trrrr 11 T ____/___ T T
— (40) (q\] i o
o o o o
— — —i

—i
(suJteq) uonodas ssoiD

107’




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

resonance absorption cross sections

<

=== _ _
A““||
= _—===
="
=--==-
<«
=_"==-
|||||

=
—_—_——

— —
————

-

— =

-~ -
—— ==
—= = —
-l _ _

———
- = - —

~—_
————
———

=

—_— - -

P

P

=
~

<

=
~

-~

e

= —
- —

——
—_——

—_——————
p——

=

—_— - —
— —

—_—

—

e ————
——— -

=

—_————
-
————
- —
_—
-

2

-_———
—_—— - -
P

p— e
— ———
—_———

107

_ _ _ _ _

— o - o *?
o o o o o
— — — — —

(suJeq) uonoas ssoI)D

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

resonance absorption cross sections
100 | | |

capture
----- fission

103 - %

Cross section (barns)

-
-
-

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Heating

Heating (MeV/reaction)
o
I

eatll

[ [ [
10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Damage

=

o
o
I

=

oI
=
I

=

OI
N
I

[EEN

=)
w
I

—— damage

10-11

[ [ [
10 10

Energy (MeV)




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions
| | | | |

— fission

[ [ [
101t 10 10”7 10 10 10t 10*

Energy (MeV)




Cross section (barns)

|

ol
(o)
I

ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions

10-1 | I I I I

— (n,xa)

|

ol
N
I

[EEN

2
w
I

H

OI
D
|

=

ol
(6
I

|

OI
~
I

[ [ [
10 10 10t 10*

Energy (MeV)

H
o
=
=
H
o|
(e}
H
o
~




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Principal cross sections

18 I I I

16 — total |

absorption
elastic —
gamma production

[EEN
N
I

=
N
I
I

Cross section (barns)
B
I

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

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Heating

70

Heating (MeV/reaction)
N w S o1 o
o o o o o
I I I I I

=
o
|

— heating

50

I I
100 150

Energy (MeV)

200




Damage (MeV-barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Damage

350
*107

300 —

—— damage

[y = N N
o o) o a1
o o o o

| | | |

o)
o
|

0 i i i
0 50 100 150

Energy (MeV)

200




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions
|

fission

|

<
[N
I

(n.d)
n,Xp)

= = = =

S oS 9o 9
(o} ~ o1 w
| | | |

=
oI

=

[ER
L

[EEY
oI

=

w

I I
50 100 150

Energy (MeV)

o

200




Cross section (barns)

|

ol
(o)
I

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Non-threshold reactions

1071

|

ol
N
I

[EEN

2
w
I

H

OI
D
|

=

ol
(6
I

|

OI
~
I

— (nxa

o

50

I
100

Energy (MeV)

150

200




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Inelastic levels

0.5 '
— (n,n*1)
— (n,n*2)
04 ] - (ﬂ,ﬂ*3) —
— (n,n*4)
— (n,n*5)
0.3 i
0.2 — i
0.1- i
0.0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Inelastic levels

140
*1073

120 —

=

o

o
|

o0
o
|

60 —

40 —

20 —

(n,n*6)
(n,n*7)
(n,n*8)
(n,n*9)
(n,n*10)

;&\

I I I
15 20 25

Energy (MeV)

30




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Inelastic levels

180 '
*1073
160 — —— (n,n*11) |
— (n,n*12)
—~ 140 — — (n,n*13) -
2 — (n,n*14)
- — (n,n*15)
@ 120 — .
L
c | L
5 100
o 80— L
(7))
B 60— -
o
O 4o- L
20 — i
0 i i i | |
0 5 10 15 20 25 30

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

250 '
*107
— (n,n*16)
— (n,n*17)
. 200 — —— (n,n*18)
N — (n,n*19)
- — (n,n*20)
®
O
~ 150 —
c
O
O
Q
" 100
%))
)
O
@)
50 —
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

100 '
%107
— (n,n*21)
— (n,n*22)
— 80 — (n,n*23)
7p) — (n,n*24)
- — (n,n*25)
@®©
O
c
O
O
()]
0 40—
7))
(7))
=
@)
20 —
0 | | | | |
0) 5 10 15 20 25

Energy (MeV)




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Inelastic levels

140

*10°3
o — (n,n*26) L
L2 —  (n,n*27)
— (n,n*28)
— (n,n*29)

100 — —— (n,n*30) B
80 — =
60 — =
40 — —
20 — =

0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

2.5 '

-—@& (n,x)
— (n,2nd)

(n,2n) L
(n,3n)
—T1—7 (n,n*)a

N
o
|

=

o1
I

I

Cross section (barns)
=
o
I
I

o
U1
|

I

0.0 I [
0 50 100 150 200

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Threshold reactions

603
o -
1 — (n,2n)a
— (n,3n)a
901 —— (n.n)p B
Py — (n,n*)2a
g — (n,n%)d
® 40 N
=
S
= 30— =
&)
()
(7))
B 20— -
=
@)
10 — B
0 | | = — — ]
0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

0.6

o o o o
N w EAN o1
| | | |

=
=
I

o
o

(n,n*)t
(n,n*)he3
(n,4n)
(n,2np)
(n,3np)

ol

10

15 20 25
Energy (MeV)

30




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

3.5 ' '

N W
o1 o
I I

Cross section (barns)
N
o
I

0.0 | | | | |

0 5 10 15 20 25
Energy (MeV)

30




Cross section (barns)

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Threshold reactions

200 ' '
*107°
| —— (nhe3)
1801 (n22)
| —— (.2p)
160 — (n,pa)
— (n,pd)
140 —
120 —
100 —
80 —
60
40 —
20 —
0 | | | | |
0 5 10 15 20 25

Energy (MeV)




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

1600 '
*1 0712

— (Y
1400 - "

=

N

o

o
|

|

o

o

o
|

800 —

600 —

Cross section (barns)

400 —

200 —

0 | | | =]

5 10 15 20 25
Energy (MeV)

30




Cross section (barns)

*107
300 — (9

0 i i i i i

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Threshold reactions

350 I I I

— (n,xd)

— (n,xhe3)

I I I I
0 20 40 60 80 100 120 140 160 180

Energy (MeV)

200




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for elastic

NS

Y
5 100 / \\\\ AN ;;’I >
RIS R iR
o P e
Ze [
%, 2P
o O




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for elastic

LYoniCos
=S =N
S

D0
9
6,
%
V)
/% o

R
20,

%
\7(90
%




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*1)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*2) N

LYoniCos
\_)
O

d}Q

§
@0\(?0 0
\




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*3) ‘

0 \

| \\\” (bg
\ i

5
0 ,1/ " V5
2 10 <o
2 e
NN
P O,Z/ >1>1 ARG
1{0/ >1 S Q}®
2L >TSS
(&%
<. o




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*4) N

LYoniCos
\_)
O

d}Q

§
@0\(?0 0
\




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*5)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*6)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*7)

LoniCos
s S
\ \ \\\\\r \ A \\\\\\ N\

=

/

"Z

VV‘

V.
P




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*8)

P
(D)
(@)
P
\ \\\\\\\ \ \ \\\\\\\ A\
~
/

LoniCos
\_)
o




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*9)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*10) N

LYoniCos
\_)
O

d}Q

§
@0\(?0 0
\




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*11)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*12)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*13)

SO




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*14)

’ %
~L

g




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*15)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*16)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*17)

)
o,
O >
: b
> S ((/{\Q}QJ




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*18)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*19)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*20)

A >
e
o @Q)
Jw T
>>>>>JJJ <>




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIB

RY; T=293.16K
angular distribution for (n,n*21)

) 1
10"
] i ) s>
A <>
10,1§ \ v
] i >
>> SN
“o JJy s &
s WJ >~ <
<> O’O >>JJJ;i<f>
'S‘/,>® K4 (X




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*22)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*23)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*24) %

LYoniCos

d}Q

§
@0\(?0 0
\




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*25)




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIB
angular distribution for (n,n*26)

RARY; T=293.16K




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*27)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*28)

" > >
8 = J >> ‘\</°
ot 10 MW, ’
% >
o > R ch,*\

JJJijg {\Q}®\

=
>>>>>JJ <




LYoniCos

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*29)




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*30) %

LYoniCos

d}Q

§
@0\(?0 0
\

0
%




ES249 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Total fission nubar

7.0 '

6.5 —

Fission nubar
o1 o1 o
o ol o
| | |

B
&
|

B
o

I I
50 100 150

Energy (MeV)

o

200




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,x)

LronieN

=
\




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,2nd)

% 10
Z )
5
5 34
1057 S
\S\@O\" NS
S v >




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,2n)

é 10,1/ ) o
240 |
2 K RN
e <
o ) <~

- <

'S.@c* < >
S, So




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)

5 J/
= 8
100~ -
S ~-
S o >
< <5 ~>




—
S
Ay

eroohheN
P
O \
~

//////




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)a

LronieN




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,2n)a

7 10
AP
c
0«10’0/ _
o ~
S -
QQ) - <>




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)a

é ) <
S A T
510 | S
- <5
S = S
<, &




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)p

‘r'
[
7

O A
- 10
% B
- Jhgﬂl\
0
510
o
>
S N
S <
o Yo <
<S5, 2L




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)2a

LronieN




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)d

O/
- 10
% § Ve
% r (\’QA\
= 10 P
g1V NS

<
'\S\éoé> >
@) -




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)t

LronitieN
\A
LD
N




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)he3

é 10 <
5 T
o =
<&
S S




ES249 NEUTRON ACER TENDL-2019 LI BRARY; T=293.16K
Neutron emission for (n,4n)

-
- 10
% A / (\?
% 34 N A N
g 10 Sl

0/ ‘\?‘ é}®

< >
®®O o o ({)/
<
2., &
L oD




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,2np)

LronieN
\A
O \
RN
/*\

o’ NS
© S
'S'@Q = - >
<, - g%




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,3np)

PN

i
i L]
Z A S
Jz.
g 3 ™
100 i
S, S >
S >
®)®, 4 ~
<z & o




ES249 NEUTRON ACER TENDL-2019

LronieN

N
\




ES249 NEUTRON ACER TENDL-2019
Neutron emission for (n,npa)

710

v 1

Z §

c

b A7

100 -
@9 >
& ¥ <
<, &




ES249 NEUTRON ACER TENDL-2019 LI BRARY; T=293.16K
Neutron emission for (n,n*c)

é e
(] = S
% Lo v
N
o AAN P
100~ S
'\9 <<§\Q’
<
®®Q N <
<, o




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Delayed nubar

3400 '

*107°
3200 — L
3000 — —

« 2800 — B

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

ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
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 0.2808 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)




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,x)

—
o
—
=

3 S
100 <<,<\\
O
S _ s >
“Zz, "
=




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,2nd)

LronieN
\

™
\

RY; T=293.16K




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,2n)

LronieN




ES249 NEUTRON ACER TENDL-2019

Photon emission for (n,3n)

D4
a 2ad {
Z 10 |
% A
I
2 J

QO

‘2\%@

L

y—A-




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)a

BRARY; T=293.16K

I \
T




ES249 NEUTRON ACER TENDL-2019 LIBR
Photon emission for (n,2n)a

ARY; T=293.16K

LronieN




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,3n)a

RY; T=293.16K

0 - <
% 1
Z A
2
g 40
‘é)




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)p

BRARY; T=293.16K

LronieN
\

€

™
\




ES249 NEUTRON ACER TENDL-2019 LIBR
Photon emission for (n,n*)2a

ARY; T=293.16K

LronieN




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)d

0 ~
é 10 <
2 >
'Y SN
o ,Z: &
105 NP
>
«j:@e ~
L
—/




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)t

L7

LronieN
\

2 -
1057 >
o
< S
//%e > S
&




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)he3

0’
ke -
%
()
@ 2. %
¥ NN
o 10 | >
Yo v S
S
;Qb
—)




Photon emission for (n,4n)

LronieN

=3

ES249 NEUTRON ACER TENDL-2019 L8

ARY; T=293.16K




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,2np)

%10
Z
5 4
g 40

o’ NS

NS
< < ~
“ 7
%@ Ne %




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Photon emission for (n,3np)

0 =
“ S
G
50 €
Z S
5 -
5 10'2/ NG
- XS
= TSy s S
o SO
DS =
%@ - S




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2np) |

LronieN




ES249 NEUTRON ACER TENDL-2019
Photon emission for (n,npa)

BRARY; T=293.16K

LronieN




ES249 NEUTRON ACER TENDL-2019 LI BRARY; T=293.16K
Photon emission for (n,n*c)

LronieN




ES249 NEUTRON ACER TENDL-2019 I4BRARY; T=293.16K
Photon emission for (n,gma) |

LronieN




ES249 NEUTRON ACER TENDL-2019 LIBR
Photon emission for (n,p)

ARY; T=293.16K

LronieN




ES249 NEUTRON ACER TENDL-2019 LI BRARY; T=293.16K
Photon emission for (n,d)

3
10
i S
1/
%10
23 -
g
E 1 L O
ey 3
100 <<,<\\
«j:@e <
L




ES249 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,t)

3
10
- “
L]
7 1/ ."'h. \
® 10 I
o '
0105/
< < <
.
L




ES249 NEUTRON ACER TENDL-2019 LI BRARY; T=293.16K
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Cross section (barns)
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