Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Principal cross sections
I I I I I

10* — ‘

=

o
w
I

S

[N
o
N
I

10" - L‘
I' ' . i
10° 4 —— total ‘
—— absorption
—— elastic
101 —  vamma production
a
i | |-9 | |_7 I |_5 I |_3 I I-l I ! 1
10 _ m 10 10 10 10

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

10% =

1 —— tot

=

o
w
|

|

Cross section (barns)
o
N
I
I

|

o
[N
I

I

107

|
o L1l
o)

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

10° -

total

=

o
N
|

Cross section (barns)

o
[EEN
I

LJMLMUUUUUUMU&

|
o|
(6]

Energy (MeV)

107




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

total

=

o
N
|

|

e

Cross section (barns)

lSH
.
[
-
—
-
=
—
[
—_
-

I

H
oI
N
H
o
w

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance total cross section

10*

1 — total

T N —

Cross section (barns)

10t 102
Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

10% =

captyre

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

I I I

=

o
(@)
|

|
O|
(o)

Energy (MeV)

107




Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

10° =

|
()
N

=

=
o
o

resonance absorption cross sections

capture

Energy (MeV)




Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

2
10 IE capture

S—

H
oI
| IIIIIIJ | ] L L1l
st
—

=
oI
N

1073

H
oI
N

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
resonance absorption cross sections

capture

[HEN

<)
w
I

Cross section (barns)

10!
Energy (MeV)

102




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Heating

Heating (MeV/reaction)

— heating

10

[ [ [
10 10”7 10 10 10t 10*

Energy (MeV)




Damage (MeV-barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Damage

=

oI
(RN
I

=

ol
N
I

=

ol
w
I

=

=
I
I

—— damage

10-11

[ [ [ [ [ [
10 10 )

Energy (MeV)




Cross section (barns)

|

oI
(BN
I

TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions

104 I I I I I

— (n,gma)
< (nha)

3
10~ (n,xa)

=

o
o
I

|

ol
N
I

[ [ [
10 10 10t 10*

Energy (MeV)

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




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Principal cross sections

14 I I I

total e
absorption

elastic

gamma production

=
N
|

=

o
I
I

(00)
I
I

o
I

N
|
I

Cross section (barns)

N
I
I

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

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Heating

50

— heating

N w H
o o o
| | |

Heating (MeV/reaction)

=
o
I

0 = | | |
0 50 100 150

Energy (MeV)

200




Damage (MeV-barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Damage

0.5

o
~
I

I
w
|

O
N
|

=
=
I

—— damage

0.0

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Non-threshold reactions

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

1073 ||

TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Inelastic levels

250 '

— (n,n*1)

200 —

=

a1

o
I

100 —

o)
o
|

0 | | |

0 5 10 15 20 25
Energy (MeV)

30




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

2.5 '

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

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

- N
ol o

I I

I

Cross section (barns)
=
o
I
I

o

U1
|
I

0.0 I [
0 50 100 150 200

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

40, ' '
-
1 — (n,2n)a
351 —— (n,3n)a L
— (n,n*)p
30— — (n,n*)d N
g —  (n,n"t
®
Q 25— i
S
= 20— m
(&)
Q
(7))
7)) 15 ] [
(7))
O
O 10— L
) /_
0 | | — | | — 1
0 5 10 15 20 25 30

Energy (MeV)




Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

14
— (n,n*)he3
4 — (n,4n) &
1.2 — (honp)
— (n,3np)
1.04 (n,2np) i
0.8 — i
0.6 .
0.4 — =
0.2 .
0.0 i i | i i i L
12 14 16 18 20 22 24 26 28 30

Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

3.0

N
&
|

N
o
|

=
o
I

O
&
|

o
o

Cross section (barns)
[N
o1
I

o

I I I
15 20 25

Energy (MeV)

30




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

120 I I I

-9
*10
—— (n.2p)

=

o

o
I

00)
o
|

Cross section (barns)
S (o)}
o o
I I

N
o
I

0 i i i i i i i i i
10 12 14 16 18 20 22 24 26 28

Energy (MeV)

30




Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
Threshold reactions

25 I I I

— (n.xp)

—  (n,xd)

— (n,xt)
201 — (n,xhe3d) B
1.5 B
1.0 B
0.5 -

I I I I I

0 20 40 60 80 100 120 140 160 180 200
Energy (MeV)




TA186 NEUTRON ACER TENDL-2019 LIB

ARY; T=293.16K
angular distribution for elastic

/

‘ ’»
” N S S
10@ | ] N Jﬁﬁ '\;@@
“o Qgﬂ ¥
\S\/’.}@ s >
o O




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
angular distribution for elastic

LYoniCos
S S
QQ\ PR
o)
—
' /
:!”iii’/
\700
9 9
%
R
20,
%
\7(90

S s
SN
%, 2 il
2> PP o
/OQ 00\5\ DY b‘
Z




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

angular distribution for (n,n*1) \

LYoniCos

d}Q

§
@0\(?0 0
\




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,x)

o L KKKK

A
d
= 10 >
j P
0 AN
()
& NN
o S
S i
(% S
®®Q & OO <>
Q@ {SO
=
L <




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,2nd)

A
2 10
% A
'l
P J
(&%
< >
-\S\@Q - -
T, @ ™
7 ©




TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
Neutron emission for (n,2n)

S
g ) <
% 2 R >~
2 10 S S
0’1 // %\
<
<
S&. S
S, So




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,3n)

01 | &
% 10 S
% - / Vs
b
g 2] ) > §$
10c~ P &
S o <&
N> S N SV




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,n*)a

A
d
= 10 JJ ‘
? 4 NN,
Q Q
g )

QO '&

<
'\S\.@O <N
S, 7




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,2n)a

A |

% 10 ~J

’é A

p y
< S
®®




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,3n)a

9 10
Z J
%
= 8
105~ 32
o
-
DN >
< v




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,n*)p

1 A oSO
10
A4
% B / Vo
% By J q’Q®
2 10 ¥
@ P &S
<
®O ~
e




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Neutron emission for (n,n*)d

Z >
- o o
o S S
o ) v S
o N Q)@?
S
= <
'S.@c* ~>
< =
s NS
<z o) S




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,n*)t

0 - SO
- 10 &
) P >
Z >
% 2 A Al NN
o1 ) A§
o P S
- o S
'S.@c* ~>
< =
o, ~
L NS




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,n*)he3

Z Ve
9 2 A Vv Q$\
5 10 >
- N
(P4 > Q;\Q.)
~ &S
DN NS
<SS < ~>




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Neutron emission for (n,4n)

LronieN
\

N
\




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,2np)

LronieN
\A
O\
R
,L\

/3/
O ~
Vo -
) ~-
'S'@O = - >
< >
2. Y ~F




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,3np)

7 e |
d
= 10 /
? P
0 N
P )

< o

v’)
'S.@c* S
> &O — (\/
<.
L o) >




TA186 NEUTRON ACER TENDL-2019
Neutron emission for (n,2np)

LronieN




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Neutron emission for (n,n*c)

LronieN
\-AOO
\ \
),
<

N
2 AN N N
7
N Q/Q

<,
S o
S
QQ) > <D




TA186 NEUTRON ACER TENDL-2019
Photon emission for (n,x)

=

~ XS
o <<,<\\
S
S <% =
@@
L




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2nd)

LronieN




TA186 NEUTRON ACER TENDL-2019 |IBRARY; T=293.16K
Photon emission for (n,2n)

LronieN




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,3n)

LronieN




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)a

S

0 4
[ S
% 2 - Q\ ~
2 S

> <
« ™
2z <>
%bv
_/




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,2n)a

S
1/
5 >
2y RS
&100/ §
SR Y
«j:@e <
Sy
—




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

Photon emission for (n,3n)a

— —
S

W

\

S

TranineN

&

V)




TA186 NEUTRON ACER TENDL-2019 |IBRARY; T=293.16K
Photon emission for (n,n*)p

1/
%10 <>
2
2 >
g N
> g2l S
100 P oS
>
«j:@e ~
=
_/




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)d

LronieN
DN

€

\

V)




ARY; T=293.16K

o ?
S ?
a 2
Z S
= l
5E %
SRS
< S 1\ X
5 ¢ -
x .©
_I

& \
o £ Ve
Z N
(@)
© 2 | W W S nw/o N
s T




LronieN

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,n*)he3

3 /
10
S
1 >
10 ~
o Vs
(\/
4 - (\/@é\
100/ N AN
RS
é\/ < '\rco
%@ '\?‘




TA186 NEUTRON ACER TENDL-2019 |IBRARY; T=293.16K
Photon emission for (n,4n)

P /
10
“ oSO
® - -
Z 10 S
5 >
[ $
> - o
<<,Q
RS
<l
> S
S/
—J




TA186 NEUTRON ACER TENDL-2019 |IBRARY; T=293.16K
Photon emission for (n,2np)

- ! s>
% 10 g
- >
0 2- O
g PN !
040 S ¥
(& ,\<3> <
v’)
S, >
% < ,\?‘




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,3np)

1 A
10 )
i ’ =
\ O
é i N &
=
?1 . SN
2 QQ'\'A\
" o >
<<
COQ
DS =
=, S




TA186 NEUTRON ACER TENDL-2019 |IBRARY; T=293.16K
Photon emission for (n,2np)

Ve
0’
ke >
%
o
0 2. v
T NN
o 10 | S
10 @%{\\Q
< >
//@J NP
Qb
)




TA186 NEUTRON ACER TENDL-2019
Photon emission for (n,n*c)

=
-

BRARY; T=293.16K




TA186 NEUTRON ACER TENDL-2019 LIBR
Photon emission for (n,gma)

ARY; T=293.16K

|
LLLL

LronieN




TA186 NEUTRON ACER TENDL-2019 LIBR
Photon emission for (n,p)

N
\

LronieN
\

ARY; T=293.16K




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,d)

LronieN
\

N
\




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,t)

LronieN
T




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Photon emission for (n,he3)

SO
7 A1
© 10 AV
2
g o
¥ Y
o <&
100 P oS
< S
//@e ~
S
—/







TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.

Photon emission for (n,2p)

3/
10
1 A >
%10 S
280 >
2 v
4 SIPENN
o > &
10o '\c'b<<,<\\
NS
< >
//@e q/\,
@@ ~-

16K




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
thermal capture photon spectrum

10° - | |

=
o
N
|
|

Gamma Prod (barns/MeV)

I I I
0 2 4 6 8

Gamma Energy (MeV)




Gamma Prod (barns/MeV)

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K

14 MeV photon spectrum

= = =
o o o
o = N
I

|
=
(BN

=
ol
I

r\

I I
10 20

Gamma Energy (MeV)

30




MeV/collision

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Particle heating contributions

25 '
—— protons
— deuterons
20 — tritons r
— he-3
— alphas
15
10 —
5 —]
0 | |

0 50 100 150
Energy (MeV)

200




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Recoll Heating

3.5

Heating (MeV/reaction)
PR NN W
o o1 o o1 o
I I I I I

o
ol
|

o
o
I

recoil heating

50

I I
100 150

Energy (MeV)

200




Cross section (barns)

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
Particle production cross sections

2.5 ' '
—— protons
— deuterons
2.0 —— tritons B
— he-3
— alphas
1.5 —
1.0 —
0.5 i
I I

0 50 100 150 200
Energy (MeV)




protons from (n,x)

>
10
~ 3
@ 10
2.
% L
Ay
1007
®®O zOO
<
7 eOO S




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
protons from (n,n*)p

s
— d /h
5 2 T
o 3 <
<SS
R S
<,




TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
protons from (n,2np)

é ) =
Z Vs
0 3 j A XN
d <
540 | >

(& Q;\Q.)

P <SS
S, s >
<, ~>*




TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
protons from (n,3np)

%10 ©
Z ) &
0 3. N
D’ 100/ \®\
‘\()’ <<§\Q’
S
< <o S
<, >




LronieN

TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
protons from (n,2np)

S
Se)
2 A v
10 ~
Ve
a2 SN
Sl
3%
0/ % ®®
A S <&
Ky
()
(&
’Q)G) ~<o NS
7
R RN




TA186 NEUTRON ACER TENDL-2019 LIBRARY: T=293.16K
protons from (n,p)

] S
0 |
%1 <
2| IS -
J
0 0,3/ /,JHH o &
610 8
N
SR <
Q’@,
Gz > O




LronieN

TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
protons from (n,2p)

01
10
S
24 &
10 ~>
o<
A NS
.
VN
A A RS
NS <>
'S.@c* ~<o ~>
<, a




TA186 NEUTRON ACER TENDL-2019
deuterons from (n,x)

b3
n 3
Z 10 N
% i L
e
g g
(&4
O
®®O ‘ZOO <3
<.
LT <::’00 S




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
deuterons from (n,2nd)

LranieN
o,
NN
v
% 96’

R
N S
o~ VS
ASEERS
KS\.@ <
o Yo -
<, ™




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
deuterons from (n,n*)d

7
Z >
3%

% 3 VN
I (Y <
o 10 1L NS

o NS Q)@?

NS <
'S.@c* ~<o ~>
<, v




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
deuterons from (n,d)

’é A4 > N
o 10 7 <
o N Q)@?
<SS
Se <5 S
S




tritons from (n,x)

40
~ .3 A
® 10
7'
9 LN
T 5
b0
®® Z
o D
6)?@,
7 <::’00 S




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
tritons from (n,n*)t

7
Z >
3%

% 3 VN
5 10 SRS
o NS &S

NS <>
'S.@c* ~<o ~>
<, a




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
tritons from (n,t)

"
0/
10
7 S

D 2
v -
Z 40 [
5 1
P y

(&%




TA186 NEUTRON ACER TENDL-2019 |IBRARY; T=293.16K
he3s from (n,x)

q
% /> < NN = N
g S <
o 10 ~> &

o S

<>
O
®®Q ‘ZOO <>
<,




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
he3s from (n,n*)he3

7 S
>

z) L N
Z 10 -
Z ) Vs
g . D
o ) c

o S

P <<§\Q’
S, s >
<, ~>*




TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
he3s from (n,he3)

® 2 <
Z 10

A ()
2 J ® =~
& S

<SS
S Y5 S
<,




TA186 NEUTRON ACER TENDL-2019
alphas from (n,x)

LronieN
\

N
\




TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
alphas from (n,n*)a

|| ”
é O,z A v
A (LA >
0 /M AN
v ,§> @q,
g S
0/\ S ®®
N
s
<z




TA186 NEUTRON ACER TENDL-2019 | IBRARY; T=293.16K
alphas from (n,2n)a

LraontieN
\_A
o
N
Y
)




LronieN

TA186 NEUTRON ACER TENDL-2019 LIBRARY; T=293.16K
alphas from (n,3n)a

0
100 |~
7 S
>
0'2/ &
1 >
A oL
RSN
S <
v S
N > D
o ~- Q;\Q.)
- o K&
@Qé\eo D
s NS
S




TA186 NEUTRON ACER TENDL-2019
alphas from (n,a)

D 2
v -
0 A
5: JJJMJMN
0/ NN
2
o,

BRARY; T=293.16K




