Cross section (barns)

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Principal cross sections

I I I I I
10% —
; |
107 — I
I
102 I | ‘
/I H |
10t -
100 — — total
—— absorption
— elastic
10_1 B —— gamma production
A
11 I I_9 I I_7 I I_5 I I_3 I I_1 I I1
10 10 10 10 10 10 10

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

— total

Cross section (barns)

10*

10°®
Energy (MeV)

107’




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

10* 5
E — total

)
E
S 10° - L
L
C L
O i
Q) |
V)
B 102 — L
O »
@) C

10" | \!

10'7 10-6

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

=

o
w
I

=
o
N
IIII
—

Cross section (barns)
——
—

:J b UU U UUIJLUUIUW U,

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance total cross section

10*

— total

Cross section (barns)

10°
Energy (MeV)

10*




Cross section (barns)

PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
resonance absorption cross sections

capture
fission

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

resonance absorption cross sections

| 1 Y | | | | ________ | _______Ll_ ________

107

\\\\\
- =
| —
\
\
\
- 1
/
ll\\
\\\\\\\\
S
i ——="-=-
= ~
= N
/
7
7~
\\
i .
hl’
st
\\\\\\
N
T
| T
7
\\
.I\\\\
\\\\\\\
r
G
lllll
| T
-~
~
~
N
A S
N
\
\
AN
\
\
\
1
\\
‘\\
—--"
\\I\
— \\\
f
~
III,
.
-
.
N
\
\
\
e \
=)
23 |
(7))
@ 0 :
O = I
]
1 ]
1 I
1 ]
1 ]
| ]
]
|
mrrrnr i 1 ________ 1 ________ 1 ________ 1 ________
o ) e ) )

(suJteq) uonodas ssoiD

N
o
—

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

resonance absorption cross sections

_— e ——————

107

plllllh:“l’bhﬂv —
|||”IUIHV
"'%l ||||||||||||
S
Aull.ll.l.l.l.“WHHHU
_ . L
<=~
— =
'\\v
—_— T
o
o TED ]
5 === —
= < =-—__
==
n_ T
Oo——— T ——— e ___ 5
R I
< \ll_—lA | |||||||||||
L -
1 r\\m‘lﬂv
1 ~S==
(o}
T LI L L ______l._l.ll_hJ__ o
_ _ i _ o
™ N - o 4_
o o o = o
— — — = S

(suJeq) uonoas ssoI)D

Energy (MeV)




Cross section (barns)

=
ol
N
I

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

resonance absorption cross sections

=

o
o
|

|

=)
(BN
I

1073

| - -

capture T -

fission

10°

Energy (MeV)

10*




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Heating

=

o
N
|

|1 — heating

Heating (MeV/reaction)
ICSl—\
I

=

o
o
|

10

[ [ [
10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Damage
I I

1
10 '] —— damage
10° —
1071 =
107 =
1073~

11 | | 9 | . | 5 | | 3 | | 1 | Il
10 10° 10° 10 10 10 10

Energy (MeV)




Cross section (barns)

PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Non-threshold reactions

10% | | | | |
— fission
3 — (n,gma)
10 ] —_— (n,a)
(n,xa)
10°
10! -
10°
101
102 /\ /
YL P P P P PR PR
10 10 10 10 10 10 10

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Principal cross sections

8 I I I I

\l

total O
absorption
elastic

gamma production r

o
|

ol
|

Cross section (barns)
w NEN
I

N
I

|_\
I
I

7

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

Energy (MeV)

o




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Heating

80

heatjing

\]
o
|

o))
o
N

o)
o
|

w
o
|

Heating (MeV/reaction)
S S
I I

=
o
|

o

I I
50 100 150

Energy (MeV)

o

200




Damage (MeV-barns)
= = N N
o o1 o o1
o o o o

I I I I

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Damage

350
*107

300 —

o)
o
|

—— damage

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Non-threshold reactions
|

I —
| —— fission B
4 | —— (ngma)
10" — (n,a) -
— (n,xa)
10— =
10™ =
107 -
107 -
| | | |

0 50 100 150 200
Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Inelastic levels

80
*107
70 — — (n,n*1) m
— (n,n*2)
— — (n,n*3)
0 60 —— (n,n*4) B
E — (n,n*5)
®
L 50 — —
S
= 40 — m
(&)
Q
7))}
7)) 30 [
7))}
O
Q 20 i
10 m
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Inelastic levels

30

*1073

N
ol
I

N
o
|

Cross section (barns)
= =
o o1
I I

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

ol
|

5 10 15 20 25
Energy (MeV)

30




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

40

*1073
35

w
o
|

N
ol
I

Cross section (barns)
= N
o1 o
I I

=
o
|

ol
|

o
o

10

(n,n*11) n
(n,n*12)
(n,n*13)
(n,n*14) B
(n,n*15)

15 20 25 30
Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Inelastic levels

25 '
*1073

(n,n*16)
(n,n*17)
(n,n*18)
(n,n*19)

= N
o1 (@

I I

I

Cross section (barns)
o
I
I

6]
I
|

0 5 10 15 20 25 30
Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

0.5 '
— (n,x
— (n,2nd)
— (n,4n)
— 044 (n13n) [
g — (n,Ma
©
O
~ 0.3 —
-
9
O
Q
N 0.2 B
7))
n
=
O
0.1- B
0.0 i i i
0) 50 100 150 200

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Threshold reactions

353
1 A
1 — (n,2n)a
304 (n,3n)a B
— (h,n")p
—_ — (n,n*)2a
(7)) — *
E o5 | (n,n*)d B
®
=
— 20— =
O
E
A 15 B
7))}
7))
© 10 B
@)
5 — /_
0 | | | | |
0 5 10 15 20 25 30

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

16 '
*1073
14 —

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

=
N
|

=
o
|

Cross section (barns)
oo
I

0 | |
5 10 15 20 25 30

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

0.7

© o o o
w EAN ol (@)
| | | |

Cross section (barns)
o
o
I

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Threshold reactions

on o3
10 — (h
— (n,he3)
— (n,2a)

41 — (2 B
g — (n,pa)
(qv)
o
\./3— -
c
O
0
5}
" 2 L
w
w
o
@)

1- e

0 | | = | |‘

0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

2000 ' '
*10
18004 —— (n,pd)
—  (n,pt)
— (n,da)

1600 —
1400 —
1200 —
1000 —
800 —
600 —
400 —

200 —

0 i i i i
0 5 10 15 20

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Threshold reactions

160 '
*1073
140 -

(n,xp)
(n,xd) O
(n,xt)

(n,xhe3)

= =

=) N

o o
I I

80 — =

60 — B

Cross section (barns)

40 — —

20 —

I I I
0 50 100 150 200

Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for elastic

LYoniCos







PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*1) \

LYoniCos
\_)
O

d}Q

§
@0\(?0 0
\




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*2)

0
G

&
o JJJ@; e
%G . < ~ > =2
s 0\5\\ [
o ©




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*3)




LoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*4)




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*5)




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*6)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

; :
Q | >
2 i ~ >
o R 2
7 TS
~ <SS




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

, |
?, >
O 4] \\ >,> <
2 \ >> S
5 R S
7 TS
~ <SS




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*9)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*10)

)
o
9 .0 e
5! T >
g OZ; >]> ARG

s 9%9& <&

o 25 >JJJi<O

0\5‘/,) o ,>>>>>>

o &




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*11)

T
Q
Q O A\ (ﬁb
2’ I
i P S
10? 4 ;ﬂ \®

‘S >

% O’O >>JJJ;i<f>

\S\/O@ < >




LYoniCos

—
o

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*12)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*13) N\

LYoniCos
\—)
o

d}Q

§
@0\(?0 0
\




PA229 NEUTRON ACER TENDL-2024 LIBR

angular distribution for (n,n*14)

i

g
i

|

|

|

|

ARY; T=293.6K




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*15) /




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*16)




LYoniCos

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
angular distribution for (n,n*17)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

angular distribution for (n,n*18) \
\W’
>>

TGy v

5
0 S > P
8 >
-
o e &
S
> <<§\Q’




PA229 NEUTRON ACER TENDL-2024 LIBR
angular distribution for (n,n*19) { /

n N/\

ARY; T=293.6K




Fission nubar

PA229 NEUTRON ACER TENDL-2024 LIBRARY: T=293.6K
Total fission nubar

6.0 '

5.5

ol
o
|

B
&
|

B
o
|

oo
&
|

oo
o

I I
50 100 150

Energy (MeV)

o

200




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Neutron emission for (n,x)

LronieN

N




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,2nd)

A
2 10
% A
o
g y
o >
\S\@O\—" P
o v =
@// o) e




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,2n)

A | N
2 10 PR "~
g - N >
0 J\%\ >~
'l <
o ) <~
<
S <o S
< ~-
<, o




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Neutron emission for (n,3n)

>
é 10 > &
2 7 LA >
g \ D
> o7 > &
10 <>
S > <<§\Q)
S, s >
< <5 ~>




—
S,
Ay
\

=~
\

LronitieN
\r.k
o

’b@ Q\




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)a

LranieN
\.A
OO
\? \ \ \
:-""./,:;'
/.’-

—
O\
L

\

Q
.0"’(9 1
Y/

Y,
@\@ X
Y
0




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,2n)a

O/

10
7
Z NN
2
0100/

S ~ '&

@O <z <
S, &




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Neutron emission for (n,3n)a \\\

A
- 10
% g Ve
% 3~ A N
e <
510 | SO
Y <>
S = S
<. s




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)p

7 A y

)

Z 10 ) Nhi*igk

%

e

g o

- >
'S.@c* ~o <




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)2a

7 10

v 1

Z §

c

b A7

1le S
T-)

®®Q <
S




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)d

A
) <
= 10 J\/\’\
2 ® <
e <
0 ) NS
<
\S\@Q\" >
<, =




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,n*)t

% 101/ ) Ve
Z L
5 T
0 ) NS
<SS
S T >
o -




LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Neutron emission for (n,4n)

-S>
7 0
2 10 &
. © .
v <
o 3 N
100~ A S
= <
S
@Q&V o Vv
o, @
S Yo D




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,2np)

A
-~
=

.
=

LronitieN
\A
LD
\

o’ NS
<> NS
'S'@Q = - >
= S N




PA229 NEUTRON ACER TENDL-2024

Neutron emission for (n,3np)

LronieN

N
\




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,n2p)

LronieN

(SN
\




PA229 NEUTRON ACER TENDL-2024
Neutron emission for (n,npa)

7 10

v 1

Z §

c

b A7

1le S
T-)

®®Q <
S




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Neutron emission for (n,n*c)

roniveN
\
b——=
T
/
e
.
/2
[
T




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Delayed nubar

28
*107
26

24 —

Delayed nubar
= = = N N
SR o oo o N
I I I I I

=
N
I

=
o
o

50

I I
100 150

Energy (MeV)

200




Probability

PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Delayed neutron spectra

101 4
— group 1 frac 0.0462 decay/shake 1.300E-10
10-2 _| —— group 2 frac 0.2225 decay/shake 3.112E-10
1 —— group 3 frac 0.1674 decay/shake 1.167E-09
1 —— group 4 frac 0.4143 decay/shake 3.204E-09
11— group 6 frac 0.0239 decay/shake 7.122E-08
IIIIIIII I IIIIIIII I IIIIIIII I LI I IIIIIIII I IIIIIIII I LI

107 107 1073 1072 1071 10°
Energy (MeV)




PA229 NEUTRON ACER TENDL-2024
Photon emission for (n,x)

[
=
\700

Y

- N
100 <<,<\\
PENY
L




PA229 NEUTRON ACER TENDL-2024

Photon emission for (n,2nd)

LronieN
\

™
\

BRARY; T=293.6K




PA229 NEUTRON ACER TENDL-2024
Photon emission for (n,2n)

LronieN

=3
DI

ARY; T=293.6K




PA229 NEUTRON ACER TENDL-2024 LiBR
Photon emission for (n,3n)

ARY; T=293.6K

LronieN




PA229 NEUTRON ACER TENDL-2024
Photon emission for (n,n*)a

BRARY; T=293.6K

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,2n)a

/s
Y2
=
fs
0

é
2 L v
9 o N
> 7 R
10‘2 ) <</<\\
-
< <
2z <>
o, <
—




BRARY; T=293.6K

PA229 NEUTRON ACER TENDL-2024

Photon emission for (n,3n)a

NS\NCOQ




PA229 NEUTRON ACER TENDL-2024 | I BRARY; T=293.6K
Photon emission for (n,n*)p

3
10
i S
1/
%10
23 -
g
2 4 AN
&100/ §
> <
«j:@e <
L




PA229 NEUTRON ACER TENDL-2024 LiBR
Photon emission for (n,n*)2a

ARY; T=293.6K

27 | ] Ly e
10 | I K i :M’ﬂ‘
M I

14 y
% 10 \
2" -
g
9 A .§> $
> 4057 S

NS %
< <@
“ <>
%@




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,n*)d

é <
Z‘é OIZ/ (\/QA\
540 =
= SIS
(&
< S
//%é’ > ~
&




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K

Photon emission for (n,n*)t

LronieN
\

\A;

=
P‘
\ 1\

<
]
<
>
PN !
@Q}
o S




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,n*)he3

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBR
Photon emission for (n,4n)

ARY; T=293.6K

LronieN




PA229 NEUTRON ACER TENDL-2024 LiBR
Photon emission for (n,2np)

ARY; T=293.6K

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,3np)

LronieN




PA229 NEUTRON ACER TENDL-2024 | I BRARY; T=293.6K
Photon emission for (n,n2p)

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,npa)

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,n*c)

LronieN
\

N
\

< <
* 2y =

@b

_/







PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,p)

LronieN
\

—
\




ARY; T=293.6K

=3

PA229 NEUTRON ACER TENDL-2024

Photon emission for (n,d)

NS\NCOQ




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,t)

3
10
i S
1/
%10
2 -
7,
2y RS
0'100/ &
> <
«j:@e <
L




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,he3)

:
= e (\9
’% 1 L O
&100/ §
SRS
«j:@e <
S




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,a)

LronieN




PA229 NEUTRON ACER TENDL-2024
Photon emission for (n,2a)

BRARY; T=293.6K

o I -
2 | s
4 - N \ '§> $
o
S, 2 w




PA229 NEUTRON ACER TENDL-2024 | I BRARY; T=293.6K
Photon emission for (n,2p)

/

LronieN
\




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,pa)

TranineN
—
O\A
\ \

=
g P O
100/ <<,§
>
<
//@e <
L
—/




PA229 NEUTRON ACER TENDL-2024
Photon emission for (n,pd)

LronieN

=3
(D1

ARY; T=293.6K




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,pt)

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
Photon emission for (n,da)

LronieN




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
thermal capture photon spectrum
|

|
o
=

=
o
o

=

Gamma Prod (barns/MeV)
S

I I
0 2 4

Gamma Energy (MeV)




PA229 NEUTRON ACER TENDL-2024 LIBRARY; T=293.6K
14 MeV photon spectrum
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