Cross Section (barns)

10

MAT 4936 a Major 49-In-116
0O Kelvin Cross Sections

o Inelastic

"""" (O(,'}’)
pl Lot araraaal Lot araraanl Lt aaaaal Lot ataaaal Lot erarnaanl Lot araraaal Loererarnaanl Lot araraaal Lot araraanl Lot aabiag
102 10° 10" 10° 10° 1ot 10° 10° 1ot 10°

1 Incident Energy (MeV) 49-1In-116



49-In-116

o Neutron Production
0O Kelvin Cross Sections

MAT 4936

(a,2n)
———-— (a,3n)
—-— (a,n'") «
———— (a,2n) «
—— (an') p

- (a,n") t

——— (a,2n) p
——- («,3n) p

10

1OO e

5E

5 F

10° i

5 E

(sSuaeq) uorq09g SSOJI)

49-In-116

Incident Energy (MeV)



Cross Section (barns)

49-In-116

MAT 4936 a Charged Particle
O Kelvin Cross Sections
—— (a,n') «
——————— (a,Rn) «
| —— (@) p
———— (a,n") d
—— (a,n") t
------- («,20) p y
—~ (e3n) p /
/
| | ——- (a,p) / ]
// -
S/
E // / 3
// l
i / / ]
-/ ,
i ) | ]
E / ' " 3
/ ! !
/ ‘ !
i / ' ]
3 |! // /
/ / f
i / ' ! ]
; . WA : :
3 4 7 8 9 1 3
10
Incident Energy (MeV) 49-1In-116



49-In-116

MAT 4936

a Charged Particle
O Kelvin Cross Sections

(Suaeq) uo1q109g SSOJI)

_..“‘h T T T T T T T
/III!”/{/HH“HH“:;--!--[-H!--..---...--:.HHHHH.H-- ;;;;; —
- ——————————— ©
3 ~—
O
1l O
3 i
i
4 10
3 ~—
1o
4 10
3 ~
1M
4 10
3 i
IRy
1 10
3 ~—
INTe)
4 10
3 i
1@
1 10
3 ~—
1~
—~
e ST 1 '3
~~ 00 — —~_~ —~ 3
T L - TN QA ]
S5 8 85583 10
~— O ~ ~— 1 To
. 3 ~—
] !
| | | ]
I 1 1
o -
(o)
4 10
[ [ | | 1 ) | | i —
0 0 0 0 0 0 0 0
(Y] < © ©
1O @] e} e}
i i i i

49-In-116

Incident Energy (MeV)



Cross Section (barns)

10

MAT 4936 (a,n') Level 49-In-116
O Kelvin Cross Sections

o Inelastic

5 6 7 8 o 1 2 3
10

5 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

10

MAT 4936 (a,p) Levels 49-In-116
0O Kelvin Cross Sections

— (a,p)

3 4 5 6 7 8 9 1 2 3
10
6 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

—~10 |

10

MAT 4936 (a,d) Levels 49-In-116
O Kelvin Cross Sections
— (a,d)
10 15 20 25 30
7 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (a,t) Levels 49-In-116
0O Kelvin Cross Sections

— (a,t)

15 20 25 30

8 Incident Energy (MeV) 49-1In-116



[EEN
Ql
o

Cross Section (barns)

MAT 4936 (a,He3) Levels 49-In-116
0O Kelvin Cross Sections

; —— (a,He-3)

15 20 25 30

9 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (a,a) Levels 49-In-116

0O Kelvin Cross Sections
bl | LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

— (a,a)

102 10° 10" 10° 10° 1ot 10° 10° 1ot 10° 10t

10 Incident Energy (MeV) 49-1In-116




Cross Section (barns)

10

10

10

10

MAT 4936 (o, remainder) 49-In-116
Radionuclide Production Cross Section
T T T T T T
- | —— Neutron T
|| - 1-H -1 |
_ 1-H -2
IR 1-H -3 |
—_— 2—-He—-3
——————— 41-Nb—-90g
| —-—  41-Nb-90m1 ]
| | ——- 41-Nb-9lg |
——— 41-Nb-91ml1
- | —— 42-Mo-91g -
[ — /////_,—/
1 |
| | | | | | | |
3 4 5 6 7 8 9 2
102
11 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116
Radionuclide Production Cross Section

. | ——  42-Mo-91mt | T -
N — 42-Mo-92g ]
— —  42-Mo-93g ) -
——  42-Mo—93m1
———— 43-Tc-9%2¢g | A T s T T E
—— 43-Tc—-93g // ————————————
------- 43-Tc-93m1 ]
E | —-— 43-Tc-94g¢

| ——-  43-Tc-94ml

———

L | —--—— 43-Tc-95¢
- | —— 43-Tc-95ml

12 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936

(o, remainder)

Radionuclide Production Cross Section

49-In-116

43-Tc-96g
43-Tc—96m1
44—-Ru—-93g
44—-Ru-93m1
44—-Ru—-94g
44—-Ru—-95g
44—-Ru-96¢g
44-Ru-97g
44—-Ru—-98¢g
45-Rh—-95¢
45-Rh-95m1

==

—_—
—_—

_ - 1
———— E

13

Incident Energy (MeV)

49-In-116



Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116
Radionucl ide Production Cross Section
T T T T T T T T T T T T I L I L T
_4_;_1:11-{:“"-\?—\\\‘\~
—— 45-Rh-96¢g %/:’___ "
J 45-Rh-96m1 5 T T
— -~ 45-Rh-97g /f//////_ ——————— -
—— - 45-Rh-97m1 44225/// f
- | —-- 45-Rh-98g /7/ e — 3
| ——  45-Rh-98m1 /i g -
[ /// /§/ —
------- 45-Rh-99g 7 / =
| | —— 45 Rh-99m1 ///// | & ]
- | —— 45-Rh-100g ) A ‘
—--— 45-Rh-100m1 | j// = _~
— 45-Rh-101 4 WA s
3 & ’ / / /,'// E
l( // ///
//// i ( /// /
,// // //// // //
: A E
e
| [
I l/ | E
: ’/{! /// | ///Jl
E /// '/ //// 3
i Y '
T
3 ; // ;/ 3
|/
| ! Lo ./l/. ! M N N S N T T S | N T T T T T T T | R N S N T T T | I T T T TN T T T ) |
80 100 120 140 160 180 200
14 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116
Radionuclide Production Cross Section

———
T

T e— T 1

—_—
— T
—_——

45-Rh-101m1 | |
45-Rh-102g | -
45-Rh-102m1 | |
46-Pd-97g
46-Pd-98g
46-Pd—99g
46-Pd—-100g
/ —-— 46-Pd-101g
/ - —— 46-Pd-102g | 1
/ / —-— 46-Pd-103g ;
| / —  46-Pd-104g

@) -_______S.-=

o
—
N
@)
—
N
(@)
—
o)
@)
—
0]
@)
[4V]
o
@)

15 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116
Radionuclide Production Cross Section

———————
— _—
——

- N

—
———
———
e —

—_—
—_—
—_—
—_—

i/
/i
L / I -+
/]
I/ g 46-Pd-105¢
- ;r/ [ N A A 46-Pd-106g | |
/!' / —___  46-Pd-107g '
[ )7 — -  46-Pd-107ml
I/ o~ 47-Ag-99g
3 T  47-Ag-99ml E
M A I R 47-Ag-100g
J’ — — 47-Ag-100ml
3 / J ——- 47-Ag-101g | 1
[/ ——— 47-Ag-101ml | ]
(// / — 47-Ag-102g
3] 1.y .M ! .Illu Lo /I L ! M S T IO T U U P SO T T T T T T S T T T S T T A S Y S | I T T T R B B | I N N T R T A T I_:
60 80 100 120 140 160 180 200

16 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936

(o, remainder)
Radionuclide Production Cross Section

49-In-116

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
150

Incident Energy (MeV)

1 1.3
200

49-1In-116



Cross Section (barns)

10

MAT 4936

(o, remainder)

Radionuclide Production Cross Section

49-In-116

|

—_——
—_———

47-Ag-108g
47-Ag-108m1 | ]
47-Ag-109g 1
47-Ag—-109m1 | 3
48-Cd-101g
48-Cd—-102¢g
48-Cd—-103g
48-Cd-104g
48-Cd-105¢g
48-Cd—108g E
48-Cd-107g 3

18

|

|

|

|

. . |

5 6 v 8

Incident Energy (MeV)

49-In-116



Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116
Radionuclide Production Cross Section

—_—————_ - ~———

E //’,/" 3
—  48-Cd-108g
3972 N (A N u— 48-Cd-109g .
— -~ 48-Cd-110g 3
— -~ 48-Cd-111g _
i — -~ 48-Cd-111m1 |
3 — 48-Cd-112g 3
. 48-Cd-113g
i { | —-— 48-Cd-113ml | |
I ' ——- 48-Cd-114g :
,' 7 l / — -~ 48-Cd-115g
J~ ; \ ! —  48-Cd-115m1
. | 2 . SORRS
3 4 5 6 7 8 9 2 2
10

19 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

10

MAT 4936

(o, remainder)

49-In-116

Radionuclide Production Cross Section

——— 49-1In-104g
—————— 49-1In—-104ml
—-— 49-1In-105g
——— 49-1In—-105ml1
—--—— 49-1In-106g
———— 49-In—-106m1 ]
—————— 49-1In—-107g =
—— 49-In-107ml E
——- 49-1In-108g
——— 49-1In—-108ml
——— 49-In-109g

60 80

20

100

Incident Energy (MeV)

49-1In-116



Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116

Radionuclide Production Cross Section
T T T T T T

~
S — N

e _

49-1In-109m1
------ 49-1n-109m2
——— 49-In-110g
——— 49-In—-110ml
—--— 49-In-111g
— 49-In-111m1 | 3
------ 49-In-112¢ 3
——— 49-In-112ml ]
— - 49-1In-113g -
——— 49-1In-113m1 E
—  49-1In-114g

L L L L L 1
3 4 5 6 7 8 9 2
102

21 Incident Energy (MeV) 49-1In-116




Cross Section (barns)

MAT 4936 (o, remainder) 49-In-116

Radionuclide Production Cross Section
T T T T T T

—  49-In-114ml [
------- 49-1n-115g !
— —— 49-1n-115ml |
|| ——- 49-In-116g /
E|| —-——— 49-1In-116m1 ’
— 49-1n-116m2 |
------- 49-1n-117g !
. 49-In-117ml |
|| —- 50-Sn-106g :
|| —--—— 50-Sn-107g !
J

___ 50-Sn-108g /

3 4 5 6 i 8 9 2 2

22 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936

(o, remainder)

Radionuclide Production Cross Section

49-In-116

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

23

Incident Energy (MeV)

49-1In-116




Cross Section (barns)

10

10

10

MAT 4936

(o, remainder)

49-In-116

Radionuclide Production Cross Section
T T T T T T

— 50-Sn-118g
------ 50-Sn-119g | -
— _ 50-Sn-119m!
— —_ 51-Sb-109g

— —— 51-Sb-110g | |

—————— 51-Sb-112¢
—-— 51-Sb-113g i
——- 51-Sb-114¢g
—--— H1-Sb-115¢g
—— bH1-Sb-116g

i | ( ]
’ ,I !' \\7/\‘\,.‘\\\\#// / \\\\\\\
' | A By |
| | | | P
| | ‘ f l / T~
- | | | | ] T .
S A N —
: | | | ]
| | £ | IO .
3 4 5 6 7 8 ° R 2
24 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 49-In-116

(o, remainder)
Radionuclide Production Cross Section

—  51-Sb-116nl ‘\\\ \\\\\\ h
------- 51-Sb—117g . T~

|| -~ 51-Sb-118g T~ I £

3 _ah ~. S

— ~ 51-Sb-118ml ~ S

—--—— 51-Sb-119¢g S~ N

-
“

_ N

! ! ! ! ! ! | !

3 4 5 6 7 8 9 2

10°
25 Incident Energy (MeV) 49-1In-116



Cross Section (barns)
—_
ol

—_

MAT 4936 (a,2n) 49-In-116
Radionuclide Production Cross Section
T T T T T T T T T T T T T T T T '--_L§§_'“§'---"_‘-' T T T T
— 51-Sb-118¢g T
——————— 51-Sb—-118m7 T

26

20

Incident Energy (MeV)

25 30

49-1In-116



Cross Section (barns)

MAT 4936 (a,n') « 49-In-116
Radionuclide Production Cross Section
T T LARARLAMMALARAMAAARALARAA] MARALAAMMAARALAARALAARAAMAAMLRAMMAREARARARRLARAR] RARALARAMAAARALAAARERARALARAALRARALRRALRARRL} I:
—— 49-In-115g
[ | - 49—-In—-115m1
- I P
10
27 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (a,2n) « 49-In-116
Radionuclide Production Cross Section
Fr T AR
—— 49-In-114g

L 49—-In—-114m1

:I ......... | I R T T T T B A1

16 18

28 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (a,n') d 49-In-116
Radionuclide Production Cross Section

5 | — 50-Sn-117¢ | T .
N 50-Sn—117m2

29 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (a,n') He-3 49-In-116
Radionuclide Production Cross Section

——— 49-In-116g
------- 49-In—-116m1
——— 49-In-116nm4

22 28 30

30 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

=10 |

10

MAT 4936

(a,2n) p

Radionuclide Production Cross Section

49-In-116

50-Sn-117g
50-Sn—117m2

-

31

Incident Energy (MeV)

49-1In-116



Cross Section (barns)

—~12 |

10

—~14 |

10

MAT 4936 (a,2n) p 49-In-116
Radionuclide Production Cross Section

——— 49-In-117g
------- 49-In-117m1

32 Incident Energy (MeV) 49-1In-116



49-In-116

(ax,7)
Radionuclide Production Cross Section

51-Sb-120g
51-Sb—120m6

MAT 4936

~<

0 0 0 o
i

1o

~—

(Suaeq) uorq09g SSOJI)

[le]

1612

101

10O

49-In-116

Incident Energy (MeV)

33



Cross Section (barns)

~10 |

10

MAT 4936 (a,p) 49-In-116
Radionuclide Production Cross Section
T T T T T T
| — 50-Sn—-119¢
N - 50-Sn—119m<2
-é 4 5 é v
34 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936

(o, t)

49-In-116

——— 50-Sn-117g
------- 50-Sn—117m2

Radionuclide Production Cross Section
e

35

Incident Energy (MeV)

25 30

49-In-116



Cross Section (barns)

—~10 |

10

MAT 4936 (a,He-3) 49-In-116

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 T T T T T T T

——— 49-In-117g
------- 49-In-117m1

15 20 25 30

36 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

MAT 4936 (a,x) 49-In-116
Radionuclide Production Cross Section

49 In-116g / \E
_______ 49-1n-116m1 —
- | 49-In-116m4

bl | | PP TP PP AR TR | | | T TOR TR T O | | | PP TP PR ORI | | | T TR P TR |

— 5 — 5 — 5 5
1O3 102 1O1 10O 101

37 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

—~10 |

10

10

10

12 |

MAT 4936 (a,Rp)
Radionuclide Production Cross Section

49-In-116

——— 49-In-118g
A 49-In-118m1
- | —— 49-In—-118m3

15

38 Incident Energy (MeV)

49-In-116



Cross Section (barns)

10

—~10 |

10

~14 |

10

MAT 4936 (a,p) « 49-In-116
Radionuclide Production Cross Section
E T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T '/:_E
—— 48-Cd-115g
I 48-Cd—-115m1
] | | | | | |
10 15
39 Incident Energy (MeV) 49-1In-116



Cross Section (barns)

[EEN
Ol

10

[9)]

[N
N

[9)]

14 |

MAT 4936 (a,p) d 49-In-116
Radionuclide Production Cross Section
T T T T L AL
- | —— 49-In-117g
——————— 49—-In—-117m1
| T T A T RV P B S 1 | IR T S T S S T R
18 20
40 Incident Energy (MeV) 49-1In-116



