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N
\

LronieN
\A
(-
\
/ \

1007
v
T-)
" >
S, =
@// o) >
~-




BI190M NRG TENDL-2015, AKONING
Neutron emission for (n,2np)

1A i
% 10 J " <
% 7 qJ\\}\\\’\\ \ >
0 RANp
b g2 > =
1 (&% S Q;\Q.)
< &
kS\@O -—
S, Yo
06)/,
Qk {6\ S




BI190M NRG TENDL-2015, AKONING
Neutron emission for (n,npa)

1 ]
40 |

il S
% o ©
23 <
0 LRSS o &
> o \®\

> ST
S, <o
o @)@f < <
7 630 S




BI190M NRG TENDL-2015, AKONING
Neutron emission for (n,n*c)

10"
%0 Wie N
-




BI190M NRG TENDL-2015, AKONING

TN

:
%
5 A S
1o <
S, o
>

eog




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2nd)

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2n)

102 - [
% 100 | I \ <
% i ' S
o 1002: - %§$
‘2\@@ >
Nz




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,3n)

1/
10
Dl
0 -
Z 10
% /
e
P y
< O
S S
L










BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2n)a

LronieN
\

€

—
\




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,3n)a

1/
10 \
A
%10
210 -
g
g ; WV S
0 O: S §@
10 & <<
S >
™
@@ N




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)p




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)2a

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2n)2a

7 4
= 40 |
210 %
0 S
p B \@@
> oS
§@S <o
®b
—

<>




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)d

—
\

LronieN
\




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)t

z) b
Z
5 4
I
o 10
QO
S
< S ~>
L
@@@ g%




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)he3

[l
0 // /’7'//:'7’//'//
%10 ) lu




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)d2a

0/
% 1
Z A
5 5
e
o 10
< S
‘2\%*5\ <
1z




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*)t2a

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,4n)

0T
105/
é o
2 34
£
< S
SO
§”%; s

«
s
€
Vs
S
Q/Q




Photon emission for (n,2np)

BI190M NRG TENDL-2015, AKONING l

oS>
0’
g2 . S
o’ - NN
o 10 | >
Yo v S
S
ﬁ\@S ~
Qb
—J




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,3np)

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2np)

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,npa)

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,n*2)

LronieN










LronitieN
\_A
LD

-
N SN
S

<<

photon emission or (np) |
;
\ l//"//l
m l//"//,
b ""&
10 ) ‘ "\\




BI190M NRG TENDL-2015,
Photon emission for (n,d)

;|




BI190M NRG TENDL-2015, AKONING

Photon emission for (n,t)

NS\NCOQ







BI190M NRG TENDL-2015, AKONING
Photon emission for (n,a)
11 il “!H Id | J“ 3‘
10 | ! AN NN \\
Bl
111,, =

>
7 10
Z >
%
s .3 NP
g 100 \@‘2’
S <<




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2a)

A
>




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,3a)

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,2p)

LronieN




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,pa)

LronitieN
\_A
LD




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,t2a)

A1 ‘ “]l’

I
O /

% 1
Z A
Z .
o410 _
(P4
< _ s <
@@@




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,d2a)

P

O/
% 10 <
z - -
:‘é 2 ’ RN
SHERS
‘i\@S “
Sy
—/




BI190M NRG TENDL-2015, AKONING
Photon emission for (n,pd)

1/
10
Dl
v A
Z 10
% /
e
P y
(P4
N
‘2\@6\ <
L







BI190M NRG TENDL-2015, AKONING
Photon emission for (n,da)

LronieN




BI190M NRG TENDL-2015, AKONING
thermal capture photon spectrum

10° = | |

=

o
w
|

Gamma Prod (barns/MeV)
BN
I

|

o
[N
I

I I
0 2 4

Gamma Energy (MeV)




BI190M NRG TENDL-2015, AKONING
14 MeV photon spectrum
I |

= =
o o
R BN

|
Ol
w

Gamma Prod (barns/MeV)
S o o
I I I

=

oI
[N
[EEY

|

=
[N
w

I
0 10

I
20

Gamma Energy (MeV)




MeV/collision

BI190M NRG TENDL-2015, AKONING
Particle heating contributions

35 '
. —— protons =
30 — deuterons
— tritons
— he-3
25 7 — alphas B
0 — ] | |
0 50 100 150 200

Energy (MeV)




BI190M NRG TENDL-2015, AKONING
Recoll Heating

40 |
recoil heating
20 — =
(=
O
.'6 o I
& 0
2
>
O -20 L
=
(@)
S 40 |
qv)
b
I
60 — i
-80 | | |
0) 50 100 150 200

Energy (MeV)




BI190M NRG TENDL-2015, AKONING
Particle production cross sections

6 I I

ol
|

N
I

Cross section (barns)
N w
I I

=
I

protons
deuterons
tritons
he-3
alphas

0 50 100

Energy (MeV)

150

200




BI190M NRG TENDL-2015, AKONING
protons from (n,x)

|

)
10

w
|

LronieN

!
100




BI190M NRG TENDL-2015, AKONING
protons from (n,n*)p

0" J
AR
&S

-
= - J\}\H >
’é | JJJJNJJN “ AN
o AA Y S
100 S

'S.@c* <o <

: Q@,
7 > O




BI190M NRG TENDL-2015, AKONING

protons from (n,2np)

LronieN
N

>

. VS
10 NS

0/ '\<,') ®®

<
S
< 6\‘20 >
2




BI190M NRG TENDL-2015, AKONING

protons from (n,3np)

-
%10
Z
'é 3 A %J
o 10 L
QO
'S.@c* ~<o
P




BI190M NRG TENDL-2015, AKONING
protons from (n,2np)

ul m\\\\\ “"“

0
510
% - +
0 3. N
g N <> <
o 10 \®§

o S S

~T S
'S.@c* ~o <




BI190M NRG TENDL-2015, AKONING
protons from (n,npa)

%10
Z s
5 3 L
e //MQJ\J“ )
010 ™

(&

>
<




BI190M NRG TENDL-2015, AKONING
protons from (n,p)

© -
- “
0 A A \H:L PO !
510 I mﬂiﬂﬁ\\ > F
o M\\‘\\ S
& SRS
<,




BI190M NRG TENDL-2015, AKONING
protons from (n,2p)

D -
5 S
AN
5/, ! 1 {ﬂ\\i\ =
100 - > =
-
S




protons from (n,pa)

LronieN




BI190M NRG TENDL-2015, AKONING
protons from (n,pd)

LronitieN
\_A
LD
\
—r—
—




BI190M NRG TENDL-2015, AKONING
protons from (n,pt)

0/
10
% O,z/ <
%1 ] -
5 - > &
- N
(P4 S Q;\Q.)
> S
S
«%@
7
QP 90 S




BI190M NRG TENDL-2015, AKONING

deuterons from (n,x)

LronieN

@\{90

)
g

S 4
]
Q

0




BI190M NRG TENDL-2015, AKONING
deuterons from (n,2nd)

0 :
7y
z &
% 3 O N
510 AN Sl
0/ ({)/ ®®
S <&
'S.@c* ~<o
o)
<, ~




BI190M NRG TENDL-2015, AKONING
deuterons from (n,n*)d

0 A &
% 10 Ve
% )
( S

g 2 / | %\@‘2@

100/ ’\<’¢) é)\®

<
<,




BI190M NRG TENDL-2015, AKONING
deuterons from (n,n*)d2a

210 ) <>
(] S
) o
0 3 JAN
o <> <
010 | > &

(P4 S QQ;\Q.)

~T &
RN <
<,




BI190M NRG TENDL-2015, AKONING
deuterons from (n,d)

i “"ﬂ'i’

% 10 <
? ] N S
:‘é SAMN L WNJNJ S S
o 10 J[JIIIA >~ S
o o Q‘?}®
> &




BI190M NRG TENDL-2015, AKONING
deuterons from (n,d2a)

1 iy “‘lﬂ' .

7% 10 <
z N
2 0”0 A S
Q- 10 J/\\ = g \@

0/ \®

SIS
SR <
<,




BI190M NRG TENDL-2015, AKONING
deuterons from (n,pd)

1 «\L\L
= ) J\M L
A
o
P S
>

o s




BI190M NRG TENDL-2015, AKONING
deuterons from (n,da)

1 M M‘"'iii'

4
é 40 2V
Z | >
0 NNQJ = JAN
5 34U P &F
100/4 \®
N
Ss <3¢
o
< < <




BI190M NRG TENDL-2015, AKONING
tritons from (n,x)
0 ~
40 i \
A q§

%00
A
29 1. s
2 SO
0 S _
N <~ S
10o” &>
<>
)
®®O ‘ZOO <>
o
Yo, <
/- OO S




BI190M NRG TENDL-2015, AKONING
tritons from (n,n*)t

7
z >
o
:‘é 2 Q(\/ S
o 10 V> S
o S
S
'S.@c* ~<o ~>
<, %




BI190M NRG TENDL-2015, AKONING
tritons from (n,n*)t2a

LronieN




BI190M NRG TENDL-2015, AKONING
tritons from (n,t)

% s
5 § JJJJN“JJ NN
o P =
o S Qé}%
> &
<,
<




BI190M NRG TENDL-2015, AKONING
tritons from (n,t2a)

% s
%1 < ] NNN\L\N >
9 / N ) <2$\
0 l > S
0/ \®
> ST
'S.@c* <o <




BI190M NRG TENDL-2015, AKONING
tritons from (n,pt)

LronieN
\_A
(D
\
\L

(&
>
Sy
S <




BI190M NRG TENDL-2015, AKONING
he3s from (n,x)

7
;2
A

[

7 P
d
2 } 2
% N\L\H\\N AN
o o~ S <
g A > S
10o” &>
<
)
-S'@O \700 <>
<
5 <
L D O




BI190M NRG TENDL-2015, AKONING
he3s from (n,n*)he3

LronitieN
\_A
LD
\

2V




BI190M NRG TENDL-2015, AKONING
he3s from (n,he3)

s fi
"l M{W rﬂ“
5 A HrHH " ’ <
%10 il L >
g PN (S @\®®$
SIS
®®Q®):o <




BI190M NRG TENDL-2015, AKONING
alphas from (n,x)

LronieN

<
>




BI190M NRG TENDL-2015, AKONING
alphas from (n,n*)a

o 2

Q 2

o N N

o JJ«WMH o
TS




BI190M NRG TENDL-2015, AKONING
alphas from (n,n*)3a

roniveN
— —
(- (D)
S o
\ \ \ \
/
/L#"

JJMJMJS:N )
2 \JJ?H\\\ )
o NS S
-
6))@
7>
<z




BI190M NRG TENDL-2015, AKONING
alphas from (n,2n)a

o
\ \
—
e
A —
[ T
-
— N\

LronieN
\ \
[/




BI190M NRG TENDL-2015, AKONING
alphas from (n,3n)a

7
él ) s
5 N
0 3 I
o 40 A S &

“ S

)
S o S




BI190M NRG TENDL-2015, AKONING

alphas from (n,n*)2a

LronieN




BI190M NRG TENDL-2015, AKONING

alphas from (n,2n)2a

LronieN




BI190M NRG TENDL-2015, AKONING
alphas from (n,n*)d2a

il

—

LranieN
\_A
S
NN
\
y

> ¥
/ %\
&
S
<,




BI190M NRG TENDL-2015, AKONING

alphas from (n,n*)t2a

LronieN
\

=
\

=
Q\
/

>
&
N
P &
S
~ =
'»<<§\




BI190M NRG TENDL-2015, AKONING
alphas from (n,npa)

LronieN




BI190M NRG TENDL-2015, AKONING
alphas from (n,a)

=
\

LronieN

S
Q
\

2




BI190M NRG TENDL-2015, AKONING
alphas from (n,2a)
A |
] A
1 / / |
) |
l LL | (bQ

9.
7% 10 / \ (ﬁ)
% >
4 (N}
5 : JJJJJJJJJ ) @é\

i me :

<
S <:>O
@Q & ~ <o
>, O




BI190M NRG TENDL-2015, AKONING
alphas from (n,3a)

=
\

LronieN
\

€




BI190M NRG TENDL-2015, AKONING
alphas from (n,pa)

LronieN




BI190M NRG TENDL-2015, AKONING

alphas from (n,t2a)

NS\NCOQ




BI190M NRG TENDL-2015, AKONING

alphas from (n,d2a)

ranineN
\_A
O \
NN
\

PRI
o N S
S
<,

9




BI190M NRG TENDL-2015, AKONING
alphas from (n,da)

mﬂﬂ“““wj W IN I
AAD
210 b
% A JJL
o 10 1 LSS
(&4
>
'S.@c* <o <
S
e




