Cross Section (barns)

10

10

10

10

10

MAT 5040

Photon Major 50-Sn—-117

O Kelvin Cross Sections

—— Photon Inelastic

(7.7)

Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

MAT 5040

Photon Neutron Production
O Kelvin Cross Sections

50—Sn—-117

L | —— (7.2n)
| T (7’311) — 3
| —— (7,n") « e
—— (7.20) a
| —— () b __
——————— (y,n') t T
—— (7.2n) p T
3 — E
/’ ~/~/_’___,_,———
///’ ’/—/-—/
~ o
3 / /// 3
[
3 //,// b
/ / //
/ /
' // o
3 y [ - 5
/| | /
[/ i/
/,/ / j/
/ I ///// ////
B / : //// // ]
L 1 L L /u L J L L L 1 L L L L L L L L L 1 L 1 / L l// L :
15 20 25 30
2 Incident Energy (MeV) 50-Sn-117



Photon Charged Particle 50-Sn—-117

MAT 5040

O Kelvin Cross Sections

50-Sn—-117

Incident Energy (MeV)

(sSuaeq) uo1q109g SSOJI)



Cross Section (barns)

Photon Charged Particle

50—Sn—-117

MAT 5040
O Kelvin Cross Sections
T T LA AL LA AN RN T3
—4
10 e - (7’p) E
5 ; """" (7rd)
B G
—— (y,He=3) | /0 T
| —— (7.2) T T
S E // //// \‘\\\
// L T~
— e ~_
1O6 . // ‘\?
5 ¢ /
/ _—
! _—
| s // |
i e
£ / -
-8 i /
10 3 f / 3
5 s e
/ / / |
5t / | ( /
10 : / //I ] /
1510 | , L y 1
5 E ! /// // //
) :’ / /
// ,l I /
3 / ! / / E
5 / ! ! /J
./ e hn e . o ul . el .
10 15 20 25 30
50-Sn—-117

Incident Energy (MeV)



Cross Section (barns)

—_

ol

i

MAT 5040

(y,n') Level 50-Sn—-117

O Kelvin Cross Sections

o

- i \\\ N \\ -

i N\

N

:E \\\\ —— Photon Inelastic i

3 \\\\ ------ (v,n') Ground

- SO\ —— MT= 51 (,n') Level

i \\\ \\ ——— (7,n') Continuum

3 O\

s NN

3 RN ;

: i: L 1 L L 1 L L L L L L L L L 1 L L \\u\\.\\ L L L L L 1 L L L L L L L L L 4
10 15 20 25 30

Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

10

MAT 5040 (7,p) Levels 50-Sn-117
O Kelvin Cross Sections

— (7.p)

10 15 20 25 30

6 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

MAT 5040 (7,d) Levels 50-Sn-117
O Kelvin Cross Sections

| — (r.4)

25 30

7 Incident Energy (MeV) 50-Sn—-117



Cross Section (barns)

MAT 5040 (7,t) Levels 50-Sn-117
O Kelvin Cross Sections

8 Incident Energy (MeV) 50-Sn—-117



Cross Section (barns)

MAT 5040 (v,He3) Levels 50-Sn-117
O Kelvin Cross Sections

9 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

MAT 5040 (7,a) Levels 50-Sn-117
O Kelvin Cross Sections

— (7, a)

10 15 20 25 30

10 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

10

10

10

MAT 5040

(7,remainder)

50—Sn—-117

Radionuclide Production Cross Section

—— Neutron
——————— 1-H -1
_— 1-H -2

1-H -3
_— 2—He—-3

——————— 40-Zr-87g
—-— 40-Zr-87ml
——- 40-Zr-88g
—--— 40-Zr-89g¢
——— 40-Zr-89ml

P

=
—
—————
—_——
-
—_—
_——

L L L L L 1 L

3 4 6 7 8 9 2
102

11 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

—~10 |

10

MAT 5040 (7,remainder) 50-Sn-117
Radionuclide Production Cross Section

A AL LA A A
| | —— 41-Nb-88g T e
N — 41-Nb-88m1 7 T

———  41-Nb-89g - 7'“ = ——
| ——-  41-Nb-89m1 17— -
| —-— 41-Nb-90g V=,

— 41-Nb-90ml AT A e

R -y /7 ~ //

------- 41-Nb-91g AN
F | —— 41-Nb-9iml | 7y ; 1

—~ 42-Mo-89g 74 /4 /

——— 42-Mo-89ml | iff j )
- | ——  42-Mo-90g i /2?/ //// .

/
E |/ =
J
e

] {/ ;
: Lt L ,/u / ||||||| | TP TP TP PP PO PO PITIT | TP TP TUT PPN PIT POTI PO PO | T TP TP TN TEUI FOUI TP TP TP 1
100 140 160 180 200
12 Incident Energy (MeV) 50-Sn—-117



Cross Section (barns)

MAT 5040 (7,remainder)

50—Sn—-117

Radionuclide Production Cross Section
"""" L Y B L L M L L L L A B LA I L L AL AL AL
. | —— 42-Mo-9l1g o 3
5F | 42-Mo-91mt | 27—
—-— 42-Mo-92¢ | 7/ T e
108 | | —— 42-Mo-93¢g e ]
sf | —— 42-Mo-93ml 7 3
| —— 42-Mo—-94g
——————— 43-Tc-90g
F | —-— 43-Tc-90m1 E
L | —— 43-To-90m2 B
8 || 43-Tc-91g / ///,///,,.~————
107 | | —— 43-Tc-91ml L 3
5 ¢ f S -
! /’/
3 gﬂ 3
5 ?/
1610 3 E
5t
1612 3 E
St
| T T TP T T S T | P T T TP TP T T T 1 | T S T T TP T T T 1
140 160 180 200
13 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

MAT 5040

(7,remainder)

Radionuclide Production Cross Section

50—Sn—-117

————

—_—

—_——

S —
—_

—_— -
——
—_—
—
—

43-Tc—-92g
43-Tc—-93g E
43-Tc-93m1 | |
43-Tc—94g ]
43-Tc-94m1 |
43-Tc—-95g 3
43-Tc—95m1
43-Tc—-96g
43-Tc—96m1
44—-Ru—-93g
44-Ru—-93m1

14

Incident Energy (MeV)

50-Sn—-117



Cross Section (barns)

—~10 |

10

MAT 5040 (7,remainder) 50-Sn-117
Radionuclide Production Cross Section
L L T T T T L LML T T T T T T3
B ,/?7/ f——~::::=*=:::::Z:‘"“;:::::::tfzz::;\\_
e TmmmzzTeeeel —=
//’////— /:::—:—::::’ﬂi:\_‘_\,\—:::\ \l<§§§
’////// ///’/’ T .
~ // 4 ///
L /// // /,/// .
/A
//j/// ///// /—/_—\-_/’/—/_/ \\\\\\\
L L /I// " -
//// / /// ’Jl/ // 3
AR
/// / // ///// ] ///
i Iy // : ]
/I /I / E
// - / !
N , I
[/ |
i 1/ :’ — 44-Ru-94g ]
' I - 44-Ru-95g |
)’l — -~ 44 Ru-96g
| A/ — — - 44-Ru-97g
3 / D .~ 44-Ru-98g | 1
/ | / ;‘ — 44-Ru-99g
/ I e R 45-Rh-95g | |
L I _ 45-Rh-95ml | -
' " — - 45-Rh-96g :
—--—  45-Rh-96ml
i | — 45-Rh-97g | |
L/ l L ||/ L L L I P T P T T S S T | R T R P T P B | R N T T T T S T | R T R T P P B T 1
80 100 120 140 160 180 200
15 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

12 |

10

MAT 5040 (7,remainder) 50-Sn-117
Radionuclide Production Cross Section
"""" L I I L L L L L M L L L I L LI INLMUMUMUMUMUMUMUMARS |
/,,jj:’::::*——~::\~::::::\ \\\\\\\\\\\
_ ///f;/’”zf \\\\\\\\\\\\\\\\\ \\\~“\““‘\::i::::::::; ~~~~~~~~~~ 4
I
e oee———
iy s I
- ,; v T e .
E //// /LZ/%/_ ~‘\\~‘_\\“‘\\- 3
(v // -_§=%“§--=:_—_~_
Y A =
i oy / / ]
3 //// / I E
il
// ,J/I‘I //
Zif I ]
// “‘ /// L‘,// E
[ AL A
i | / A / | — 45-Rh-97ml ]
I (N A [— 45-Rh-98g f
I/ [ — -— 45-Rh-98ml
i 1 //// —_—— 45_Rh_99g ]
/ s ) —--—  45-Rh-99m1 :
ey — 45-Rh-100g
T S0 45-Rh—100m1
: i/ — — 45-Rh-101g | -
/ f ——- 45-Rh-101m1 | i
| ! — —— 45-Rh-102g | !
- —— 45-Rh-102m1 4
....................... | T T T T T T T T TP PO S S S SR P P P P SEPUN AU ST ST S TP T R TP TP SR U TP S H H S B B R IE
80 100 120 140 160 180 200
16 Incident Energy (MeV) 50-Sn-117



L LR A A B LU ™ ™ T T T rm QO
S0 18 =
I ! H
| it ) 1 |
= w_ \ ik ! o) & o0 B0 8D B0 &) b &
_ I | MM WDWDO = QO F QD _
S _i | __ OO VOO OOO OO0 o
3 i1l N TTePPTTTTTT 3
|
,._t: \ ! 40”9 TT T YT T T T
far b G A8
\\?: / ___ 010 © © © © O © O O ©
\::_ \ “ S FFF IS TS
1
_\\\ \\ \_ \ _“ [ I [ R
I o 1 1 | 1 1 | 1
g \\ \\ | i ! | | | |
St A ! L
i \\ * H | |
P | A i
% [ __\\ \ \ | / \_ E
It I (@)
wnp | \ \ _ \ | 10
] ! !

A/ NN NG 3
SN 2
r A A\

0 gl |\ N AN By
SO b\ ! a0
R U U RN )
5 NN S IR :
oo |\ N )
b \ 1 N /__ ~—

RREONN NN \ %
~of /// \ \ Ny . 0
~ ) ///_ AN SN S i
~ _ /l{l o=

T /_,/, //_" T T T 9

.I.I.. L \ ,/// /+ // .m

9 I\ N ) 3
=13 AL 2 N =
o \/ N v .
o p—) / A /// /// /
o] \/ S el ///Iy;,
g )T e
\ /// ///I//!///HWI/I/III llll ——————— ===
DN S SN D
ST I
/ll{ll // |||||||||| 1
N N

o TN ]

3 ——

0

= 1o

—1 [ ™ [ [ [ [T PR T T (0

o] 0 o] o] o] @) 0 0 N
< © © = b
Je) [e) o o) 1O
— — «— — «—
SS0.a)

(suaeq) uorq09g

17



Cross Section (barns)

10

10

—~10

10

10

MAT 5040

(7,remainder)

Radionuclide Production Cross Section

50—Sn—-117

46-Pd—-106¢g
46-Pd—-107g
46-Pd-107m1
46-Pd—-108¢g
47-Ag—99g

47-Ag-100g
47-Ag-100m1
47-Ag-101g

47-Ag—101m1
47-Ag-102¢g

————

—_—

_______

6 v 8 9 2

Incident Energy (MeV)

50-Sn—-117



Cross Section (barns)

—~10 |

10

10

MAT 5040

(7,remainder)

50—Sn—-117

Radionuclide Production Cross Section

47-Ag-102m1
47-Ag—103g
47-Ag—-103m1
47—-Ag—104g
47-Ag—104m1
47-Ag—105¢g
47-Ag—-105m1
47-Ag—-106g
47-Ag—106m1
47-Ag—-107g
47-Ag—107m1

L | L L L L L L L L L | L
100 150

Incident Energy (MeV)

50-Sn—-117




Cross Section (barns)

MAT 5040 (7,remainder) 50-Sn-117

Radionuclide Production Cross Section
T T T T T T

|

| | —— 47-Ag-108g
[ [— 47-Ag-108m1
| | ———  47-Ag-109g

| | ——- 47-Ag—109n1
|| —-— 47-Ag-110g

I  47-Ag-110ml
i 47-Ag-111g ]
|| —— 47-Ag-11iml | -
| | ——- 48-Cd-101g ;
| | ——— 48-cd-102g
I —  48-Cd-103g
|

3 4 5 6 7 8 9 2
1O2

20 Incident Energy (MeV) 50-Sn-117



(v, remainder) 50-Sn—117

MAT 5040
Radionucl ide Production Cross Section
T T T T T T
/”\ =T s—-
P N P AR
i 7 o /// //”<\ﬁ::— _______ \<=:—i::5=§s=;?===:=5553;::::::_ ]
E _ = /:; ) N - £= / o T == ::}““"-’::::_—::
TR N At
N NN T A T
-/ /N N/ . / B
E /s // Il \\ \\ l , // 3
% B pd ///// [
—6 - I' / /// \\ // | \/ / s ‘l'
/&J\ 10 E / /// / \,/ | I / 'I 3
E 5 / / ! [ /l |: 3
£ / N
! ) // |
= 3 i ! ] E
S St E // / ( /
+ : j / |
0 o8 | : /]
n 100 | | / | S  48-Cd-104g ]
0 5 | ] | / A 48-Cd—105g ;
o 5 | o | - 48-Cd-106g
© i | | | | —— 48-cd-107g | |
A P ; | ! I — -~ 48-Cd-108g :
Ve | | | /  4B-Cd-109g
GO/ i [ Y 48-Cd-110g
|/ | I ——  48-Cd-111g | 1
St | ) i 5 . 48-Cd-111iml
5 ! / L — -~ 48-Cd-112g
s I | — 48-Cd-113g | |
5 : / L E
- OO R N g
3 4 5 6 7 8 9 2
10°
50-Sn—117

21

Incident Energy (MeV)



Cross Section (barns)

10

10

MAT 5040 (7,remainder) 50-Sn-117
Radionuclide Production Cross Section

-
-

——_——— —_——
e

48-Cd-113ml
------- 48-Cd-114g L |
. 48-Cd-115g !
—___  48-Cd-115ml i
—-— 49-1In-104g J
|| ——  49-In-104ml A
| — 49-1n-105¢ /
— —  49-1n-105ml J
———  49-In-106g !
— -~  49-1In-106m1 i

— 49-In-107g

/

3 . . . . ./A/. 3

3 4 5 6 7 8 9 2
1O2

22 Incident Energy (MeV) 50-Sn-117




Cross Section (barns)

MAT 5040 (7,remainder)

Radionuclide Production Cross Section

50—Sn—-117

5 F e
3 o \\:::ﬁ_\_

. / T~ T ——— ]
100 | e ]
10° : ]

5¢ E
168 49—-In-107m1
S O A O 49-1n-108g | 1
St " ——— 49-In-108m1 | |
| ——- 49-1In-109g ]
- —--— 49-In-109m1 E
5 ¢ /,’/ ——— 49-1n-109m2 | ]
_ N 49-1n-110g
1019 | —— 49-In-110ml | |
st — 49-In-111g |
i —--— 49-In-111m1
— 49-In-112g
4 5 6 7 8 9 2
102
23 Incident Energy (MeV) 50-Sn—-117



Cross Section (barns)

10

10

(7, remainder) 50-Sn—11%7

Radionuclide Production Cross Section

MAT 5040

e ——— e L

P ———— —_——
—— -

———

~o

~
\\\ \\\\
\\ =

49—-In-112m1
49-1In-113g
49—-In-113m1
49—-1In—-114g
49-In-114m1
49-1In-115¢g
49-In-115m1
49-In-116g
49—-In—-116m1
49—-1In—-116m2
50-Sn—-107g E

3 4 5 6

i

8

9

102

24 Incident Energy (MeV)

50-Sn—-117



Cross Section (barns)

10

10

10

10

MAT 5040

(7,remainder)

Radionuclide Production Cross Section

50—Sn—-117

—_————

50-Sn-108g
50-Sn-109¢g
50-Sn-110g
50—-Sn—-111g
50-Sn-112¢g
50-Sn-113g
50-Sn-113m1
50-Sn-114g
50-Sn-115¢g
50-Sn—-116¢g
50-Sn-117¢g

T —

,—————

~a

—_—
_—

Tt — T T =~

29

! |
]
]
( |
' !
| I
I
i L 1
6 v 8 9 2
10

Incident Energy (MeV)

50-Sn—-117



Cross Section (barns)

MAT 5040 (7,remainder) 50-Sn-117

Radionuclide Production Cross Section
T T T T T T

——— 50-Sn—-117m1
——————— Photon .

co e ——

L L L L L L | L
4 5 6 7 8 9 2
1O2

[}
o

Incident Energy (MeV) 50-Sn—-117



Cross Section (barns)

—~10 |

10

—~14 |

10

MAT 5040 (v.2n) « 50-Sn-117
Radionuclide Production Cross Section

——— 48-Cd-111g
_______ 48-Cd—-111m3

20 22

27 Incident Energy (MeV) 50-Sn—-117



Cross Section (barns)

—~10 |

10

MAT 5040 (y.,n') p 50-Sn—117

Radionuclide Production Cross Section

49-In-115g
49-In-115m1 -

28

Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

MAT 5040 (y,n') d 50-Sn-117
Radionuclide Production Cross Section

—— 49-In-114g
------- 49-In—-114m1

28 30

29 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

—~14 |

10

MAT 5040 (y,n') t 50-Sn-117
Radionuclide Production Cross Section

T T T T T T T T T T T T T T T T T T T T T T T T A

L | — 49-1n-113¢g ]

N 49—-In—-113m1 3

24 26 28 30

30 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

10

—~10 |

10

—~14 |

10

MAT 5040 (v.2n) p 50-Sn-117
Radionuclide Production Cross Section

—— 49-In-114¢ | T E
——————— 49-1n-114ml SR ]

26 27 28 29 30

31 Incident Energy (MeV) 50-Sn-117



10

Cross Section (barns)

10

MAT 5040 (7.7) 50-Sn—117

Radionuclide Production Cross Section
T T T T T T T T ™

—— 50-Sn-117g
------- 50-Sn—117m2

10 10
32 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

10

MAT 5040

(7.p)
Radionuclide Production Cross Section

50—Sn—-117

33

;‘ ( — 49-1In-1186g
i e 49-In-116m1 | |]
‘ C — — 49-In-116m4 ||}
! | ! I: | ! ! | ! ! | ! | ! !
10 15 20 25 30
Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

—~10 |

10

MAT 5040

50—Sn—-117

Radionuclide Production Cross Section

49-1n-115g
49-In-115m1

34

Incident Energy (MeV)

25

30

50-Sn—-117



Cross Section (barns)

—~10 |

10

12 |

10

MAT 5040 (v.t) 50-Sn-117
Radionuclide Production Cross Section

— 49-In-1l4g
------- 49-In-114m1

35 Incident Energy (MeV) 50-Sn-117



Cross Section (barns)

10

10

MAT 5040

Radionuclide Production Cross Section

48-Cd-113g
48-Cd—-113m1

—~10 |

—~12 |

50—Sn—-117

50-Sn—-117

Incident Energy (MeV)



Cross Section (barns)

MAT 5040 (v,2p) 50-Sn-117
Radionuclide Production Cross Section

—— 48-Cd-115g
——————— 48-Cd—-115m1 ///”'
B A Lttt I " -r—r’.”.__-: ......... Lttt s Lttt bty 3
18 20 22 24 26 28 30

37 Incident Energy (MeV) 50-Sn-117



