o3-1 —-134

MAT 5347

a Major
O Kelvin Cross Sections

———————— e

o Elastic
-——--—— o Inelastic
|

—-— (a,7)

Y <t © @
@) _
i

10
10
10

(Suaeq) uo1q109g SSOJI)

10 10 10 10 10 10 10 10° 10t
53-1 —134

10

10

Incident Energy (MeV)



o Neutron Production 53-1 -134

O Kelvin Cross Sections

MAT 5347

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

- (a,n") t
——— (a,4n)

—— (a,2n) p
—— (a.30) p

(suaeq) uorq109g SSOJI)

10

93-1 -134

Incident Energy (MeV)



Cross Section (barns)

MAT 5347 a Charged Particle o3-1 —-134
O Kelvin Cross Sections

3 Incident Energy (MeV) 53—-1 -134



o3-1 —-134

MAT 5347

a Charged Particle
O Kelvin Cross Sections

AV <t ©
@) @] @)
<~ <~

i

(suaeq) uorq09g SSOJI)

10 10 10 10 10 10 10 10° 10t
53-1 —134

10

10

Incident Energy (MeV)



Cross Section (barns)

—_

Ol

i

MAT 5347

(a,n') Level
O Kelvin Cross Sections

o3-1 —-134

- o Inelastic

Incident Energy (MeV)

o3-1 —-134



Cross Section (barns)

MAT 5347 (a,p) Levels 53-1 -134
O Kelvin Cross Sections

— (a,p)

10 25 30

6 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

—~10 |

10

MAT 5347 (a,d) Levels 53-1 -134
O Kelvin Cross Sections

— (a,d)

10 15 20 25 30

7 Incident Energy (MeV) 53-1 -134



Cross Section (barns)

—~10 |

10

MAT 5347 (a,t) Levels 53-1 -134
O Kelvin Cross Sections

| — (aut) ]

10 15 20 25 30

8 Incident Energy (MeV) 53-1 -134



Cross Section (barns)

—~10 |

10

=12 |

10

MAT 5347 (a,He3) Levels 53-1 -134
O Kelvin Cross Sections

—— (a,He-3)

15 20 25 30

9 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

—_
Ol

10

N

MAT 5347

(a,a) Levels 53-1 -134
O Kelvin Cross Sections

20— (a, )

107 10

10

-8

10" 10° 10° 1ot 10° 107 1ot 10° 10t

Incident Energy (MeV) 53-1 -134



Cross Section (barns)

10

10

10

10

10

MAT 5347 (o, remainder) 53-1 -134
Radionuclide Production Cross Section
- : : : : : : : —
- | —— Neutron T
——————— 1-H -1
| —— 1-H -2 -
L —— 1-H -3 i
—_— 2—-He—-3
——————— 49-1In-112¢
T | —-—— 49-In-112m1 T
| | — 49-In-113g |
——— 49-1In-113m1
. | —— 50-Sn-113g |
L ,/’///
//’
| | | | | | |
3 4 5 6 7 8 9
102

11 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

MAT 5347

(o, remainder)

o3-1 —-134

Radionuclide Production Cross Section

50-Sn—113m1
50-Sn-114g
50-Sn—115g
50-Sn—116g
50-Sn-117g
50-Sn—117m1
50-Sn—118g
51-Sb-114g
51-Sb-115g
51-Sb-116g
51-Sb-116m1

12

120

Incident Energy (MeV)

93-1 134



Cross Section (barns)

MAT 5347 (o, remainder) 53-1 -134
Radionuclide Production Cross Section

- —_—
/_/'7‘————\\ ~—
— e T T N
P el ==z TT==D =
| - Pt c ~
E T
e //” ______________
Vi —_ T T T T —
> 2 == _—
- 7// B ~— ~——
Y i e ——
%’/ ,/ ———— —— \\\
- /e
B ~— e — B

. s
/ /é/'///iﬁ
/ /// //// ’4/
_ /' /J / l/ —— 51-Sb-117g
] A 2 B 51-Sb-118g | |
] / / /'/ y — — 51-Sb-118m1 | 3
AT —— - 51-Sb-119g
Ly -~ 51-Sb-120g
3 I | /) —— 51-Sb-120m1 | 3
| 0 51-Sb-121g | ]
_ ) / —— 51-Sb-122g | |
i Y e / ——- 51-Sb-122m1 | ]
: Ay —~ 51-Sb-123g |
| / . — 51-Sb-126g | |
:_u 1 L L J Al i/ L L L L L L L L L L L 1 L L L L L L L L L I_:
50 100 150 200

13 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

MAT 5347 (o, remainder) 53-1 -134
Radionucl ide Production Cross Section
: : : . . : .
g .
- | —— 51-Sb-126m1 / N/ 4
E | - 51-Sb—-126m2 / E
— _ 51-Sb-127¢g |
——- bH1-Sb—-128¢

—-— 51-Sb—128m1
——— 5H51-Sb-129¢
------- 51-Sb—-129m1
= | —-— 951-Sb-130g
t [ ——- 51-Sb—130m1
—--— bH2-Te-115¢g
——— BH2-Te-1156m1

3 4 5 6 7 8 9 2
1O2

14 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

MAT 5347 (o, remainder) 53-1 -134
Radionuclide Production Cross Section

T T

— 52-Te-ll6g
------ 52-Te—117g

E / |

] P —_ 52-Te-117ml
3 / ——- 52-Te-118¢g
[ /o A — —— 52-Te-119g

\
N
\

O e

Ok

— 52-Te-119ml
// ------ 52-Te-120g
j . 52-Te-121g
; — 52-Te-12iml | 1
f —-—— BH2-Te—-122¢g 3
— B52-Te-123g

TP R SR PO ST SIS SV SR P S TP P
120 140 160 180 200

0 _
o
[,

15 Incident Energy (MeV) 53—-1 -134



(o, remainder) 53-1 -134

Radionuclide Production Cross Section

MAT 5347

(Suaeq) uo1q109g SSOJI)

1] |
\ i ‘ , / — — — —
[ B o) o £ o0 o) 2 80 S A
[ /| \ MY O-NQND O
\\\~\ \ NN Q®
RN T T T Y
,_,\m_\__ \ VO O0OOODODO VO
R poeeeegaeee
| |
IR BRENEEBBRY L
__“_ J \ __
(- # /, [ [ N
__ | | ! [T | [ |
W [ / “ - o
“,,__m_/:__ ,_ HEREEEEN
|
N | \ |
/J [
AN | "o
// ﬂ_//w/ // *\ N ~ 1 —
\ ~
J/_ /Z Rt lf/*
// 1\ - N 1
/\/ N _r//
So -2 ! Si=eo_
R R A S e N e = ol
/_—/ ////I !l *f/// ///f//l/ T~
= S R R
k/// //// lllllllll //// lllllll ////Ihvpd ~
// /// ///// ///
e , —— o
S~ //// /////
/Ij// /////l.l// IIIIIIIIIIIIIII // ©
////V//M//l{lll
NN N\
////..// /// ;
"II/"I/ D—
/// /
/IIN,I//
<+
-... IR 1 1 1 Lo Lovvaraniney ] 1 _......|3
0 0 0 (o] 0 [le] [le] 0 0
0\ + © ®
Ie) o o o
<~ i i i

o3-1 -134

Incident Energy (MeV)

16



Cross Section (barns)

MAT 5347 (o, remainder) 53-1 -134

Radionuclide Production Cross Section
T T T T T T

- | —— 52-Te-131g 7
——————— 92-Te—131m1
- | —-— B2-Te-132¢g i
——- H2-Te—-133¢
—--— 52-Te—-133ml

_______ 53-1 —-117g
—— 53-1 -118g —

— —~ 53-1 -118nl - .
- | ——— 53-1 -119g¢ [ §
53-1 —-120g

3 4 5 6 7 8 9 2
102
17 Incident Energy (MeV) 53—-1 -134



o3-1 —-134

(o, remainder)
Radionuclide Production Cross Section

MAT 5347

53-1 —120m1
53-1 -121g
53-1 —122¢g
53-1 -123g
53-1 —124g
53-1 —125g
53-1 —126g
53-1 —127g
53-1 —128g
53-1 —129¢
53-1 -130g

-~<

—

—_—

e ———
S

(Suaeq) uorq09g SSOJI)

93-1 -134

Incident Energy (MeV)

18



Cross Section (barns)

10

10

10

10

MAT 5347 (o, remainder)
Radionuclide Production Cross Section

o3-1 —-134

53-1 -130m1
53-1 -131g
53-1 -132¢
53-1 -132ml
53-1 -133¢g
53-1 -133ml
53-1 -134g
53-1 -134ml
53-1 -135¢g
54—-Xe—-118g
54-Xe-119¢g

3 4 5 6 7 8 9
102
19 Incident Energy (MeV)

o3-1 -134




(o, remainder) 53-1 -134

Radionuclide Production Cross Section

MAT 5347

—Xe—-120g

54-Xe—121g

—_—

54
_  B54-Xe—122¢g

54—Xe—123g
54—-Xe—124g
54—Xe—-125¢g
54—Xe—-125m1
54-Xe—-126g
o4—-Xe—-127g

54—-Xe—127ml
54—Xe—128g

120 140 160 180 200

100

80

(Suaeq) uorq109g SSOJI)

60

o3-1 134

Incident Energy (MeV)

20



Cross Section (barns)

o3-1 —-134

MAT 5347 (o, remainder)
1OO Radionuclide Production Cross Section
ET T T T T T T T 3
5 3 /’\~ N e E
R )z S T -_“*““‘“M
5 ; // ////\\ e 7 \\‘7/\~~ //: \\\\\\\ \\\~\\\
i T/ =L I :_\7[\#’; \\\\\\\\\\\
10~ O A e
E / / // / // / -~ _5__‘:::\\\ —
5F Y s / / T R
/4/ | / /o J
/// | /// ! / ///
14 e | S ]
> : // ,I/I /I/ ’/ ,'II
164 // //,// // / / :"
E_ J / // ) [ //' 3
5¢E P / / /
3 // : / ) //
| i/ S — 54-Xe-129g | |
|/ o T 54-Xe—129m1 | ]
5t/ / / ' | —-— bH4-Xe-130g 5
Y [ ’ 5 ——- 5H54-Xe-131g
108 Ll b | —--— 54-Xe-131ml | ]
sE| | / ' — 54-Xe-132g :
3 | / ( Y e 54-Xe—-133g
| o —— 54-Xe-133ml
3 i[ Ao ——- 54-Xe-134g 3
St 1 ,/ i — - bBH4-Xe-134m1 | 1
g | / ! —— 54-Xe-135g
10° L ' i ]
; , / e 3
3 4 5 6 7 8 9 102 2
53-1 —-134

21 Incident Energy (MeV)



Cross Section (barns)

10

10

MAT 5347 (o, remainder) 53-1 -134

Radionuclide Production Cross Section
T T T T T T

54-Xe—135m1
------- 54-Xe—136g ~.

— - 54-Xe-137g g
___ 55-Cs—120g .
— -~ 55-Cs-120ml .

------- 56-Cs—121m1
—_ B55-Cs-122¢
——~ 55-Cs-122nml
— -~ 55-Cs-122m2
__ B55-Cs-123g

3 4 5 6 7 8 9 2
102
22 Incident Energy (MeV) 53—-1 -134



(o, remainder)

o3-1 —-134

MAT 5347
Radionuclide Production Cross Section
1 T T T T T T T T T T T T T T T T
10 L i
5t —— 55-Cs-123m1
------ 55-Cs—124g
—— 55—Cs—-124m1
100 ___ 55-Cs-125g
3 — - B55-Cs-126g E
5 —  55-Cs-127g
------ 55-Cs—128g
0 . — — 55Cs-129g
£ 10 | ——- 55-Cs-130g | |
8 N —— B55-Cs—130ml | i
- - s —— 55-Cs-131g
= el e
9 / o~ "/_’Zl}"/‘ == \;>~<<—-3 SSecme
=2 /) N e S S—— e
8 10 L / / / / N~ =SS i
n 3 / /l / / / / / SIS R S ]
0 il [/ / / / // / T —
)] i // Il ; ////\ S~ \\‘\\\\:\\‘\\\
‘ ’,/ ) [/ [/ e T
© _3 l / i P/ oS T e o
107 | // [ [ / ) ]
5 : /I// I/ IIII /// // / /////
[ / /
| / l /
_4 ! : ! l I//
o v ( ’ | ,'/ | { 3
5| [ B N
| // | ’ !
A ! ) [ | e ]
50 10 150 200
53-1 —-134

23

Incident Energy (MeV)



Cross Section (barns)

10

10

MAT 5347 (o, remainder) 53-1 -134
Radionuclide Production Cross Section
T T T T T S -
- _ 55-Cs-132¢g | |
e I 55-Cs—133g
| — _ 55-Cs—134g
_i ——- 55-Cs-134m! ]
' o -~ 55Cs-135g | ]
~_ —— 55-Cs—-135ml
Y N U [ 55-Cs—136g
e —— 55-Cs—136ml
1Y N a . 55-Cs-137g | 3
A2 ) N Photon
N
TR
\\\\“'l\\ \\\\\\\
/// |
3 4 5 6 7 8 9 2
102
24 Incident Energy (MeV) 53-1 -134



Cross Section (barns)

MAT 5347 (a,2n) d 53-1 -134
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
—— 5H54-Xe-134g¢g
A 54—-Xe—134m7 E
| | | | | | f | | | | | | | | | | | | | | |
24 26 28 30
25 Incident Energy (MeV) 53—-1 -134



MAT 5347

(a,2n)
Radionuclide Production Cross Section
I e -

o3-1 —-134

10

—_
Ql
N

Cross Section (barns)

/ — — 55-Cs-136¢g
Y 55—-Cs—136m1
f JII L L | L L | L L | L
15 20 25 30
53-1 —-134

26

Incident Energy (MeV)



Cross Section (barns)

MAT 5347 (a,3n) 53-1 -134
Radionuclide Production Cross Section

— 55-Cs-135g
....... 56-Cs—135m10

27 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

10

MAT 5347

(a,n') «

o3-1 —-134

53-1 -133g
53-1 —-133m10

Radionuclide Production Cross Section
e

28

10

Incident Energy (MeV)

o3-1 -134



Cross Section (barns)

MAT 5347 (a,2n) a

o3-1 —-134

Radionuclide Production Cross Section

— 53-1 -132g¢
------- 53-1 —-132m3

| L L L L L L L L L | L { nd L L L L L L |

15 20 25

29 Incident Energy (MeV)

o3-1 -134



Cross Section (barns)

—~10 |

10

MAT 5347 (a,n') d

Radionuclide Production Cross Section

o3-1 —-134

94—-Xe—-135¢g T
54—Xe—135m2 -

30 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

~10 |

10

MAT 5347 (a,n') t

Radionuclide Production Cross Section

o3-1 —-134

54-Xe—134g et
54-Xe—134m7

31 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

—~10 |

10

10

12 |

MAT 5347 (a,n') He-3 53-1 -134
Radionuclide Production Cross Section

— 53-1 -134g
------- 53-1 —134m5

28 30

32 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

10

—_
Ql

W

s O O N 0O

MAT 5347 (a,4n) 53-1 -134
Radionuclide Production Cross Section
LALLM LA ML AMLAAL A A LA AL ML AL LALLM LA AL T
— B55-Cs-134g T - '
——————— 55-Cs-134m3

Incident Energy (MeV)

o3-1 —-134



Cross Section (barns)

MAT 5347

(a,2n) p
Radionuclide Production Cross Section

54-Xe-135g
54-Xe—135m2 -

34

Incident Energy (MeV)

o3-1 -134



[EEN
Ql
(00

Cross Section (barns)

MAT 5347 (a,3n) p 53-1 -134
Radionuclide Production Cross Section

—— bH54-Xe-134g
] p—— 54—-Xe—134m7

[\Y]
(0]

26 27 29 30

35 Incident Energy (MeV) 53—-1 -134



o3-1 —-134

MAT 5347 (a,)
166 Radionuclide Production Cross Section
:| 1 T LARRARAAAM 1 T LALLM 1 T T 1
r | —— 55-Cs-138g¢g
[ | - 55-Cs—-138m3 h
5§ E
168 3 3
5§ 3
o
o
5 - ]
8 5 ¢ j
o B i
.2 1O1O . / .
Z s |
0 /
0N /
n L ( i
)] E ] 3
0] 5¢E !
~ 1 !
O : ]
1612 3 / E
5 :'
5§ ,’I 3
1614 ! / ?
_ 5 — 5 — 5 5
1O3 1O2 1O1 10O 101
Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

—_
Ql

(@)

MAT 5347

(a,t) o3-1 —-134

Radionuclide Production Cross Section

- | —— 54-Xe-135¢g
N 54—Xe—135m2

10

37

25 30

Incident Energy (MeV) 53—-1 -134



(o, x) o3-1 —-134

Radionuclide Production Cross Section

MAT 5347

53-1 —134g
53-1 —134m5

<t ©
@) @)
i

i

(Suaeq) uo1q109g SSOJI)

101

10O

93-1 -134

Incident Energy (MeV)

38



Cross Section (barns)

—_
ol

10

[9)]

[N
N

[9)]

14 |

MAT 5347 (a,Rp) 53-1 -134
Radionuclide Production Cross Section

- | —— 53-1 -136g 3

2 53-1 —136m6

...... | T T T O I I T T SR U T T T T S S B T I P R T T T R R R AU S S TP T T ST T I N P ST SO TP TP T R SR T I P S ST ST S TP T T R
18 20 22 24 26 28 30

39 Incident Energy (MeV) 53—-1 -134



Cross Section (barns)

10

10

10 |

12 |

MAT 5347 (a,p) « 53-1 -134
Radionuclide Production Cross Section

——— bBH2-Te-133g
------- 52-Te—133m2

10 15 20 25 30

40 Incident Energy (MeV) 53—-1 -134



