Cross section (barns)

=

o
o
|

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Principal cross sections

10°

=
o
=
I

|

oI
(BN
I

total

absorption

elastic

gamma production

=
o

| | |
10 10”7

I I
107 1073 107 10!
Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

— total

Cross section (barns)

10°®
Energy (MeV)

107’




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance total cross section

4 — total

107
Energy (MeV)

107




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance total cross section

10°

4 — total

=

o
N
|

Cross section (barns)

107°
Energy (MeV)

107




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance total cross section

10*

1 — total

T~

Cross section (barns)

10t 102
Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance absorption cross sections

capture

Cross section (barns)

102

10°®
Energy (MeV)

107’




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance absorption cross sections

capture

=

o
N
I

Cross section (barns)

10*

107
Energy (MeV)

107




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance absorption cross sections

103 3 ] ] ] ] ] ] ] ] £
capture \:
—~ L
=
qv)
=
= 10° L
O
3]
(b
N
)
0
=
@
10t -
10°° 1073

Energy (MeV)




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
resonance absorption cross sections

=

o
o
|

|

oI
(BN
I

1072

10°
Energy (MeV)

10*




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Heating
102 — | |
E — heating
=
O 10! -
0
qv)
L
>
CIN)
\2_/10 E
@)
=
©
T
10t =
1 P 1 ] ] P L
10 10 10 10 10 10 10

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Damage
10t : | |
E —— damage
a .
= 10° —
N
>
)
=
v
S 1071 5
qv]
=
©
A
1072
YL P ] ] P P n
10 10 10 10 10 10 10

Energy (MeV)




Cross section (barns)

|

oI
(BN
I

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Non-threshold reactions

=

o
o
|

|

ol
N
I

[ [
10 10

Energy (MeV)

o|




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Non-threshold reactions

| | | | |
) (n,xp)
10° H —>(nxa)
10% -
10° —
10 -
107 —
11 [ [ 9 [ [ . [ [ 5 [ [ 3 [ [ 1 [ I1
10° 10° 10° 10" 10" 10" 10

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Principal cross sections

16 I I I

H
N
I

= =
o N
| L

Cross section (barns)

0o
|

(@)

N

total
absorption
elastic
gamma production

I I I
0 20 40 60

I I I I I I
80 100 120 140 160 180

Energy (MeV)

200




IR178 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)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Damage

0.6

—— damage

o
U1
|
I

o
~
I
I

o
w
|
I

o
N
|
I

=
=
I
I

o
o

I I
50 100 150 200

Energy (MeV)

o




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Non-threshold reactions

| |

1 —\(n,qm

| — (ha L

0% — (n,pa)
10> — -
1077 - L
107 4 -

11
10 i i i i i

0 5 10 15 20 25
Energy (MeV)




= =
o o
& o
I
I

Cross section (barns)

=
ol

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Non-threshold reactions

| — ()
— (n,xa)

||_||||

N

I I I
0 50 100 150 200

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Inelastic levels

40 '
*1073

35 (n,n*1) B

w
o
|

Cross section (barns)
S
I

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Inelastic levels

25 '

*1073

(n,n*6)

N
o
I
T

=
o1
I

Cross section (barns)
o
I

Energy (MeV)

30




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Inelastic levels

30
%107
— (n,n*11)
25 — —— (n,n*12) B
— — (n,n*13)
2 — (n,n*14)
- — (n,n*15)
@ 20 — B
=
g
= 15— B
&
Q
n
) 10— -
=
O
S .
0 T | | | |
0) ) 10 15 20 25 30

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Inelastic levels

10 '

*1073

(n,n*16)
(n,n*17)
(n,n*18)
(n,n*19)
(n,n*20)

0o
|

Cross section (barns)

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Inelastic levels

1400 '
*1070
= — (n,n*21)

1200 — (n22)
— — (n,n*23)
2 — (n,n*24)
E 1000 — — (n,n*zs)
(qv)
=
— 800 -
i)
g
Q600 -
(7))
(7))
© 400 -
@)

200 —

0 B i i i i
0 5 10 15 20 25

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Inelastic levels

16 '

(n,n*26) n
(n,n*27)
(n,n*28)
(n,n*29) B

10 15 20 25 30
Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Threshold reactions

2.5 '

(n,X
(n,3nd)
(n,3n)

(n,3n) B
(n,*)a

Cross section (barns)
- - N
o o o
I I I
I I

o

U1
|
I

0.0 i i T
0 50 100 150 200

Energy (MeV)




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Threshold reactions

Energy (MeV)

300, ' '
A
1 — (n,2n)a
— (n,3n)a
250~ —— (nn7)p B
— (n,n*)2a
— (n,2n)2a
200 — =
150 — =
100 — =
50 — =
0 | | | T |
0) 5 10 15 20 25 30




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Threshold reactions

400 '

a3
1 (n,n*)d
350 (n,n*)t
(n,n*)he3
(n,4n)

(n,2np)

Cross section (barns)
= o N N w
o o1 o o1 o
o o o o o
I I I I I

o)
o
|

o

] I I
10 15 20 25

Energy (MeV)

ol




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Threshold reactions

2.5 ' '

= = N
o & o
| | |

Cross section (barns)

O
&
|

0.0

Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Threshold reactions

16 | |
w1 -3

10 (Y

14 — (n,he3) m
(n,3a)

(n,2p)
(n,pd) B

=
N
|

=
o
|
|

Cross section (barns)
oo
I
I

0 | = - | — 1 —
0 5 10 15 20 25 30
Energy (MeV)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Threshold reactions

250

*107°

200 —

=

a1

o
I

100 —

Cross section (barns)

o)
o
|

— (n,pt)
— (n,da)

Energy (MeV)

30




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Threshold reactions

1.2

=
o
I

o
)
|

o
o
|

o
~
I

—
N
|

o
o

— (n,xd)
—  (n,xt)
— (n,xhe3)

L

o

I
50

I
100

Energy (MeV)

150

200




IR178 NEUTRON ACER TENDL-2019 LIB
angular distribution for elastic

ARY; T=293.16K

/
{
3

\/

0¥

) S~
40" BFTS °
<o gﬂg S
o Q <
(@ O‘O >;
O\S}’ \0 >>
o O




ARY; T=293.16K

IR178 NEUTRON ACER TENDL-2019 LIB

angular distribution for elastic

SR\ N\SXY




—
o

LoniCos




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*2)

Qi

—
o
o
v\

LXAnlCosS
VV
Y V.
N
3\
Y

AR
- ﬁ>>'@§$
- \Q)
25 ;ygﬁw > s
SN L
\S\/OG) <. 44”>>
5o




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*3)
s
,1 -~ M‘/ " =

2
0 10 / >> >
% 0,2/ N\ ” >
L
i ﬁ? - \/%AQ@A\
<5 S
“al ;ﬂy s
o s
% . e < >>>>> <«
'S‘/,>® o 5>




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*4)

X/
X/

LroniCos




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*5)

LXAnlCosS




LXAnlCosS

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*6)




—
o
—
_\

LYoniCos
\—A
o
N
\




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*8)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*9)
0 -
10 5>
J
5 i\, &
:‘é 10 S
g < > - \/%AQ@A\
s JiﬂﬁﬁJ <&
%G °QO~ >>>>> =
“Z < >




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*10)

W

—
o
o
v\

LXAnlCosS
4 \/
\/
\/
\/
%VV
\/
P

o
. S
ol ;QJJJJJ e
<, o [
Sz, o >
S




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*11)




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIB

RY; T=293.16K
angular distribution for (n,n*12)

1
0 -
10 3
1 (Y
’ T ©
N N >
10 >
NN
2 &
< 5 S
o O
2 MJJJ S sF
& O‘O >>J$i{{)
0\5‘/,) e, >>>>>
@ = >




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*13)

LXAnlCosS




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*14)




IR178 NEUTRON ACER TENDL-2019 LIB
angular distribution for (n,n*15)

LYoniCos

RY; T=293.16K




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*16) N
0 A
\ P
\ M >
\ >

%
O - > P
Jo. / >
0 - >
5 2 A <> $
10 A
Sl S
o R
& - O > <>
O%@ \0. si>>>>




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*17)

W

—
o
o
v\

LXAnlCosS
VV
Y vv
X
Y

<5 | ﬁ? o A§$
. )
ol ;ygﬁw > sT
<, o e
'S‘/,’> o P
S




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*18)

)

LXAnlCosS




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*19)

(%N

N

LXAnlCosS




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*20)




LXAnlCosS

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*21)

)




LXAnlCosS

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*22)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*23)

LXAnlCosS




LXAnlCosS

—
o

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*24)

%
)




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*25)




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIB

RY; T=293.16K
angular distribution for (n,n*26)

) 1
10
1 (Y
’ TTH ”
P N &>
10 3 =
—
~? Ae@
Nl S
< =5 953 DTS &
o, “o <
Qs - < >>>> <
%, 2




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*27)

LYoniCos

P
Q&O \




LYoniCos

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for (n,n*28)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*29)

SR\ N\SXY




IR178 NEUTRON ACER TENDL-2019

Neutron emission for (n,x)

|

P
o
NS
Ji
_—i//

é
= “ \l
2 L
5 >
1007
SO
®®O {OO
Q@ {SO
2
7 <O

BRARY; T=293.16K

=
O

NE

NN
()

S SF
<>

i




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,2nd)

AT

1 A
% 10 -
% A \L\
2 3
g A7
100
S S >
S .
Q)@,V ~
<z & o




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,2n)

1
10 \
A
d
2 10 N
% A w ~
;3
o’ NS <
<’
DY >
@,@feo
L S5 <o




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)

10
fé 3.
510 |
< Y
Sy S
o 2




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)a

O A
- 10
o) B
Z
5 2.
540 JIE
(&4
- >
<S5, 2L




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,2n)a

T

é i i
 ,
102: > =
GQQ) 5 =




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)a

0
35
Z
fé 3.
53 100/
> G
®®O <z '\CS)
<, & ~>




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)p

7 4
a
Z 10 o
I
o
< RS
<
®® o
CZ‘Q) 90 <n




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)2a

10
v 1
Z §
fé 3
g 77
0/
10@ ~>
Ry
®Q<<>j6" °




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,2n)2a

;
35
Z
fé 3.
0100/
> S
®®
‘o > <~
< &




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)d

7 - <~
2 10 q) *
] S
5 > T

5 S
S
% T RS
S, v




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)t

A
()
210 I
2 s
o
o g
(& ~-
e
Y
®®Q : .\?‘
P, SV
<z o) S




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)he3

%101/ g LV
Z N

] ()
5 T
5 S

<
S S >
- -




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,4n)

~ S
104 s>
<>
72 N
Z \ S
g 4 o &S
o 10 R S
o S
> S
- 2RSS
®®O /\<f>
()
/:?'// o) S




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,2np)

1A )

7 10 <
% 1 ) \JK\\ A%
2 .
L 3 @Q)
g 47 NS

S <

<S5, 2L




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,3np)

LronitieN
\A
(D
\

N
\




IR178 NEUTRON ACER TENDL-2019
Neutron emission for (n,2np)

é 10 f <
ﬁ i \'\) N S
@) VN
5 5 &
<
- S
e >
<, Yo




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,npa)

o

LronieN
NN
7&—




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,n*c)

g
7 P | >
0 N
5 i > &

0/ \®

'\9 <<§\Q’
S Yo
< <
<, o




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,x)




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2nd)

LronieN




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,2n)

LronieN




IR178 NEUTRON ACER TENDL-2019

Photon emission for (n,3n)

1/
10
Dl
0 -
Z 10
% /
e
P y
(P4
S >
L

BRARY; T=293.16K




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)a

~
=
—

%10
Z
2
o 10
< S
‘2\@6\ <
L




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,2n)a

LronieN




LronieN

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,3n)a

A

{
1 4
10 #
Q‘-\§
14 Q'f}’
10 S
=
A Q'\'
U Q%
QQ'\' N
3 A ~> S
100~ S <</§
= <
S
S - o
@@ N




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,n*)p

A
d
Z A
5 5
e
o 10
< S
‘2\@6\ <
S
—J




LronieN

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)2a

—
\
/u_;




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,2n)2a

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)d

™
\

LronieN
\




IR178 NEUTRON ACER TENDL-2019 LIB

Photon emission for (n,n*)t

RARY; T=293.16K

§
3 - N
10 | | /) /\\
[ /R\ - 5
1 , /k >
% 10 v
Zo >
2 2
5 A S
>
< < .\?‘
//@ -~
S/ ~-
@ S




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)he3

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,4n)

6 1]

10

»

40 <
7 A >
% 10 Ky
2 3. N
0 S
E 10 Q'§‘/$

o 3d '\9 \@

< S <
SR <S>
P <>
=N ©




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2np)

LronieN




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,3np)

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2np) |

5 >
0 2
3 RN
o 10 | =
o= o &
< S
L




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,npa)

0/
% 1
Z A
2
o 10

QO

N
‘2\@6\ <
L




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,n*c)

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,gma)

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

LronieN







ARY; T=293.16K

L)

(@)
—
o
N
1
a g
Z
LL]
T
o = ‘
-
O - N
< 5
Nf
O 5
¢ 5
0
o "
W 3 @
Z - \
® O | U W W A
7t
10 QJO 1/0
2 £ >, e

NOIHWEN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,he3)

LroniNeN
=
]
7

=
g P O
100/ <<,§
>
<
//@e <
L
—/




LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2a)

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,3a)

LronieN
\

N
\




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2p)

N
\

LronieN
\




IR178 NEUTRON ACER TENDL-2019
Photon emission for (n,pa)

LronieN




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,pd)

i =

AP "” <>

0 10 ! Qv
2 -

Z

E 4 P S

1057 s
SHERS
«j:@e <
L




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,pt)

é
2 >
0 D A
¥ NN
o 10 &
Yo v S
<
< S
L
T, <
—J




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,da)

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




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
thermal capture photon spectrum
| |

=
o
N
|
|

=
o
[EEN
I
I

Gamma Prod (barns/MeV)
C|;CD
I

I I I I
4 6 8 10

Gamma Energy (MeV)

O —
N




Gamma Prod (barns/MeV)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
14 MeV photon spectrum
|

10* —

=

o
w
|

=

o
N
|

|

o
=
I

=

o
o
|

|

=
(BN
I

I I
0 10 20

Gamma Energy (MeV)

30




MeV/collision

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Particle heating contributions

35 '
30 - —— protons L
— deuterons
— tritons
— he-3
25 7 — alphas B
20 — -
15 B
10 — =
5 =

0 50 100 150
Energy (MeV)

200




Heating (MeV/reaction)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Recoll Heating

3.5

3.0 —

2.5

2.0

1.5

1.0

0.5

0.0

-0.5

recoil heating

0

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Particle production cross sections

5 I
—— protons
— deuterons
4 — — tritons B
— he-3
— alphas
3 L
2 — L
i %_
0- N S | |
0 50 100 150 200

Energy (MeV)




protons from (n,x)

1
10
D3
v 3
2 SN
p y
(P4
®®Q 6\{00
2.
<7 900 S




IR178 NEUTRON ACER TENDL-2019
protons from (n,n*)p

%0

0 10

. LR

¢ Pl

0 03: N

Lo S

2.
e




IR178 NEUTRON ACER TENDL-2019
protons from (n,2np)

(T

é 0" M
2 - J s
0 &
& S
<SS
S o S
<,




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
protons from (n,3np)

(
L %
A S
%10 ©
%8
0 0,3/ RS
540 N
“ D
S Z
(&4 O
O&O )




IR178 NEUTRON ACER TENDL-2019
protons from (n,2np)

-
=
‘-'
L
ey

LronieN
—
O \
N
),
Q
/

| <~
(& - '\<,') ®®
<
S
< Yo >
<




IR178 NEUTRON ACER TENDL-2019
protons from (n,npa)

% 10 y
Z A
2 LN
0 3
o 10 |
< S




IR178 NEUTRON ACER TENDL-2019
protons from (n,p)

A4
3
% A
O 4 [N
. N

510 I JILINE

< X S

Ss <

RSN -




IR178 NEUTRON ACER TENDL-2019
protons from (n,2p)

/] | M
0’
Z &
:‘é 3 \lwy#g\\} =
o 40 [
< S




IR178 NEUTRON ACER TENDL-2019
protons from (n,pa)

D A
7 10
% j
9 A’ \A\\
g Y| b

100" NIE
>
06)/,
L




IR178 NEUTRON ACER TENDL-2019
protons from (n,pd)

LronieN




IR178 NEUTRON ACER TENDL-2019
protons from (n,pt)

é 0" M
07 A ()
5 T
0 JIl =~
<SS
S o S
<,




deuterons from (n,x)

P T
10
.3 A
7 10
Z d \l
% S
o 54
10o”
®®Q <%
Q’@,
7 eOO S




IR178 NEUTRON ACER TENDL-2019
deuterons from (n,2nd)

)
[ =
[

% 4
Z i /J
5 3 !
510
(&4
S
'S.@c* ~o > e




IR178 NEUTRON ACER TENDL-2019
deuterons from (n,n*)d

0
g7 .
,é 4 / ,\9$
o 40 <~
0/ '\<C) \®
<S¥
‘%Q&eo S
=9

¢
§
$




IR178 NEUTRON ACER TENDL-2019
deuterons from (n,d)

i v
Z N
% 3 «JNJ\HJ
O 34 S
o 40 I
< S
'S'@ <>
< <<>)@0 <




IR178 NEUTRON ACER TENDL-2019
deuterons from (n,pd)

LronitieN
\_A
LD
NN
\
/[




IR178 NEUTRON ACER TENDL-2019
deuterons from (n,da)

%00
0 10
Z N
— - \H\}
2
> A7
100 ©




tritons from (n,x)

By
10
.3 A
7 10
zZ~
5 wwh
o 54
1007
®®Q <5
6)’@,
7 eOO S




IR178 NEUTRON ACER TENDL-2019
tritons from (n,n*)t

% 10
g2 5
510 L
QO
-
'S.@c* ~<o ~>




IR178 NEUTRON ACER TENDL-2019
tritons from (n,t)

7
z (LUK
2 45 LG
'l /
o410 L
< S
Q@,




IR178 NEUTRON ACER TENDL-2019
tritons from (n,pt)

D 2
Z 10
% A
b
o >
<SS
Se < S




IR178 NEUTRON ACER TENDL-2019
he3s from (n,x)

D .3
(Ve
5 R
o
p J
(&4
SO
®®O & >4 <>
<
L <::’00 S




IR178 NEUTRON ACER TENDL-2019
he3s from (n,n*)he3

é 0" M
9 7 > N
o S _F
0/ '\<C) é}®
<SS
R S
<,




IR178 NEUTRON ACER TENDL-2019
he3s from (n,he3)

7

%10 L JNWN

: g 4l |

0’ /\J/
< S
'S.@c* <o <




IR178 NEUTRON ACER TENDL-2019
alphas from (n,x)

7 P
O,
%1 | I
0 NN
g 54 O°

1007

O
®®Q <% e
Q’@,
7 <::’00 S




IR178 NEUTRON ACER TENDL-2019
alphas from (n,n*)a

/.
d) 2
2 I
0 (LSS
o L5
o 0
>
S
7




IR178 NEUTRON ACER TENDL-2019
alphas from (n,2n)a

/.
d) 2
2 ~
P y
o
>
<,




IR178 NEUTRON ACER TENDL-2019
alphas from (n,3n)a

10 RN

%00

O,

zr

“

o of“: S

Vo 2
S, s >

< ~>




IR178 NEUTRON ACER TENDL-2019
alphas from (n,n*)2a

D A
210 il
2 7 L
@, LS
c : / §




IR178 NEUTRON ACER TENDL-2019
alphas from (n,2n)2a

%00 1'
2V
1007 ©
®®Q®)€0 <




IR178 NEUTRON ACER TENDL-2019
alphas from (n,npa)

i |

LronitieN
\_A
LD
\
=
f—
F—

N
< S
S
<,
S
7




IR178 NEUTRON ACER TENDL-2019
alphas from (n,a)

\

—
o
Ay
\ \
/

(S

LronieN

-
\
0 =
NI
/
yA—
yA
YA
A
yA
AR

2




IR178 NEUTRON ACER TENDL-2019
alphas from (n,2a)

LronieN




IR178 NEUTRON ACER TENDL-2019
alphas from (n,3a)

%10
Z
:‘é & /N SO
040 1 S
< >




IR178 NEUTRON ACER TENDL-2019
alphas from (n,pa)

7 -
® 10
0 | q
d \}J ~S
0’ ,A’: | Q\J\\HJ:}U\ N>
100 N | MM\U\ <




IR178 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
alphas from (n,da)

2 s >
Z 1
gz ) I J\}:H\\L >
Y ' < S
p >~ S
0/\ S Qé}@
T &
®®O <o <>




