Cross Section (barns)

10

[EEN
Ol
i

MAT 7673

Proton Major
O Kelvin Cross Sections

76—0s—-200

- | —— Proton Inelastic
------- (p.7)

107 10° 10" 10

1

—2 =1

o° 10 10

Incident Energy (MeV)

76—0s—-200



Proton Neutron Production 76—0s-200

O Kelvin Cross Sections

MAT 7673

(p,2n)
e (p.2n)
—-— (p,n") «
———— (p,2n) «
—— (p,3n) «

(suaeq) uorq09g

SS0.a)

10 10 10 10 10 10 10 10°
Incident Energy (MeV)

10

10

76—0s—-200



Cross Section (barns)

10

10

MAT 7673

Proton Neutron Production
0O Kelvin Cross Sections

76—0s—200

—— (p.n') d
"""" (p,l’l') t
—-— (p,n') He-3
——- (p.4n)

—-— (p,2n) p

10

Incident Energy (MeV)

76—0s—-200



Proton Charged Particle 76—0s—-200

O Kelvin Cross Sections

MAT 7673

(Suaeq) uo1q109g SSOJI)

—— T o T T r T
— T T T T -—— =TT m—oomoo oo oo
T —e————— e it tttttttatet
T T —— e O
-3
©)
1l O
] -
—
410
E
1o
4 10
E
1M
410
1 -
IRy
1 10
3 ~—
INTe)
4 10
R
1@
1 10
3 ~—
™ E
_ ]
0 1~
T 8 8 4T T & 110
AN N AN TN N NN 3 —
- g.4dg- - - A ]
=R AV A e a o ]
0,000 0 O o, o 10
N N N SN N SN N B _O
P P i~
| | 7 | | | 3
| | | 3
I | p
. -
()
4 10
. I L [ L L . I bd
0 0 0 0 0 0 0 0
Y] <t © ©
e} 1O (@) 1O
— — — —

76—0s—-200

Incident Energy (MeV)



Proton Charged Particle 76—0s—-200

MAT 7673
0 Kelvin Cross Sections

5:"I LR | T LEMLRAMALMAL | LR | LML | LR | LR | T T T T Hi| :

o° | (p,3n) p ]
1 (p.p) m

| —— (p.d)

—— (p.t) s

- | —— (p,He-3) e

------- (p.2p) |

7w 10t | /,J ]
C: E ," 3
E 5¢ Vo :
- [// i:
a = I’I 1| 3
9 5F ! U f:
g it
m 100 | ;'V I
g s L
O | i
5 | ! ':
Imie

i
o | i
5 F | A
3 ! l.' 1
i
I

Fuul Lol Lt oaaaal Lol Lol L vaaal Lol Lol Lol Lt oaaaal ) bl !

10° 10° 10" 10° 10° 1% 10° 107 10! 10° 10!
76—0s-200

Incident Energy (MeV)



Cross Section (barns)

10

[EEN
Ol
i

MAT 7673 (p.,n') Level 76—0s-200
O Kelvin Cross Sections

- | —— Proton Inelastic

107 10° 10" 10° 10° 1ot 10° 107 1ot

6 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p.p) Levels 76—0s—200
O Kelvin Cross Sections

— (p.P)

2 4 8 8 0 2 4

7 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p,d) Levels 76—0s-200
O Kelvin Cross Sections
- | — (p.d) E
5 9 3
1O1
8 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p.t) Levels 76-0s-200

0O Kelvin Cross Sections
T T T T T

[ — (1)

L L L L L L 1

3 4 5 6 7 8 9 1 2 3
10

9 Incident Energy (MeV) 76—0s-200




Cross Section (barns)

10

10 |

MAT 7673 (p,He3) Levels 76—0s—200
O Kelvin Cross Sections
— (p,He-3)
10 15 20 25 30
10 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p,a) Levels 76—0s—200

O Kelvin Cross Sections
:"I LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

—— (p.a)
:..I Lot araraaal Lot araraanl Lt aaaaal Lot ataaaal Lot erarnaanl Lot araraaal Loererarnaanl Lot araraaal Lot araraanl AT ARA)
107 10° 10" 10° 10° 1ot 10° 107 1ot 10°

11 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

10

10

10

10

10

MAT 7673 (p,remainder) 76—0s—200
Radionuclide Production Cross Section
T T T T T T
| — Neutron i
——————— 1-H -1
L —— 1-H -2 i
— 1-H -3
| —-—= 2—-He—-3 7
[ — 73-Ta—177g i
- | —-— 73-Ta-178g -
———~ 73-Ta—-178ml
F | —-—-—- 73-Ta-179g .
| —— 73-Ta-180g ]
B ////i_
L T ___—__________________--————————-—________j/—/ -
- /’/,—/" .
///
s i
3 4 5 6 7 8
12 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

—~10 |

10

76—0s—200

MAT 7673 (p,remainder)
Radionuclide Production Cross Section
| =
——  73-Ta-180ml1 Pt
I [ 73-Ta-181g e g sl
|~ 73-Ta-182 S
g , ////// //’// /’
—— 73-Te-182mt | T A
b | ——— 73-Ta-182m2 N P ]
= | —— 73-Ta-183g T — ~F ]
//// ///// // /
------- 73-Ta—-185g - N et
// //,7/_‘\ = i
—— 73-Ta-187g T s
- | —- 73-Ta-188g P D . E
— —— 73-Ta-189¢ /5/—‘—/( b
—— 73-Ta-190g | ./ // g
: /7 -
E /,/// 3
// /l/
7!
3 %/ 5 E
4
' i . R g
7 8 9 2
102
13 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p,remainder) 76—0s—200

Radionuclide Production Cross Section
T T T T T T

| —— 73-Ta-191g
[ IR 73-Ta—192¢g i
- | —-— 73-Ta-193g 3
—— - 73-Ta-194g
————  74-W -178g
------- 74-W —179m1
———  74-W -180g
= | ——- 74-W -181g E
E | ————  74-W -182g
—  74-W -183g

-

2
1O2

14 Incident Energy (MeV) 76—0s-200



(p,remainder) 76—0s—200

Radionuclide Production Cross Section

MAT 7673

~ ~~
—_— T

74-W -183m1

~185m1
74-W -186g

74-W

(Suaeq) uorq109g SSOJI)

76—0s—-200

Incident Energy (MeV)

15



Cross Section (barns)

10

10

MAT 7673

(p,remainder)
Radionuclide Production Cross Section

74-W —-193g
74-W -194g
74-W —195g
74-W -196g
74-W -197g

75-Re—179¢g
75-Re—180g
75-Re—181g
75-Re—182¢g
75-Re—182m1

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

76—0s—200

76—0s—-200



Cross Section (barns)

MAT 7673 (p,remainder) 76—0s—200
Radionuclide Production Cross Section

10° __ '
5 ¢t
10° i
5t
10% / [ AT
s '-
5 ¢ // / ,:/ ! /J t’
/ / / /)
_5 1‘ /// '/ ///l
10° | YA ]
5 l" /I//// // / /;/
-/ f / " / —— 75-Re-183g
5 s o S I 75-Re—184¢g
// / ll | , ]
10 3 / //’ ! ’ ' ——— "75—Re—184n1 E
5f A ] — —- 75-Re—-185¢ E
[ | — ——— 75-Re-186g
_ [ !,’ | | ——  75-Re-186m!l
107 [ A J ------ 75-Re—-187g | |
5 , /) ,// / —-— "75-Re—-188g E
: Sl — —_ 75-Re-188ml
| P —_ 75-Re-189g
108 | ] P (/ — 75-Re-190g | |
7 / |’/ 3
St . . / /1’ A ’ . . I
4 5 6 7 8 9 2 2

10
17 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p,remainder) 76—0s—200
Radionuclide Production Cross Section

o === T T T T

—

75-Re—190m1
------ 75-Re—191g
— — 75-Re-192g
——— 75—Re—-192ml1 E
—-—— 75-Re-193g 3
—  75-Re-194g ]
------ 75-Re—195¢g .
—-— 75-Re-196g 3
——- 75-Re-197g
—--— "75—Re-198g¢g
—  75-Re-199g

3 4 5 6 7 8 9 2
102
18 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p,remainder) 76—0s—200
Radionuclide Production Cross Section

5
|
|

|

|

|

| | — 76-0s-180g
[ N 76-0s-181g
| —— 76-0s-181m!
| —_ 76-0s-182g
| — -~ 76-0s-183g | A
I — 76-0s-183m1 | ]
|

|

|

|

|

|

|

~—

—————— 76-0s-184¢g
—-— 76-0s-185g
——- 76—0s—-186g
—--—— 76-0s-187¢g E
—— 76-0s—-188g¢g ]

R

80 100 120 140 160 180 200

19 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673 (p,remainder)
Radionuclide Production Cross Section

76—0s—-200

——

- ——
-z -

T ——————

76—0s—-189g
76—0s—-189m1
76—0s—-190g
76—0s—-190m1
76-0s-191g
76—0s—191m1
76-0s—-192¢g
76—0s—-192m1
76—0s—-193g
76—0s-194¢
76—0s—195¢g

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

76—0s—-200




Cross Section (barns)

10

10

MAT 7673 (p,remainder) 76—0s—200

Radionuclide Production Cross Section
T T T T T T

— 76-0s-196g
------- 76-0s—197¢
L | —_ 76-0s-198g ]
E | ———-  76-0s-199¢ ]
.~ 76-0s-200g
_ 77-1r-18lg
------- 77— 1r-182g
—— 77-1r-183g
. 77-1r-184g
——— 77-1r-185g
_ v7-1Ir-186g

3 4 5 6 7 8 9 2 2

21 Incident Energy (MeV) 76—0s-200



L |
200

76—0s—200

77-1r—186m1
77-1r-187¢g
77-1r-188¢g
77-1r—-189g
77-1r-190g
77-1r—190m1
77-1r—190m2
77-1r-191g
77-1r-191m1
77-1r—-191m2
77-1r-192¢g

150

(p,remainder)
Radionuclide Production Cross Section

-

100

e

———

- e — T ——
e T ==-==-—

T e—
—_—

MAT 7673

(suaeq) uorq09g SSOJI)

76—0s—-200

Incident Energy (MeV)

22



Cross Section (barns)

MA

T 7673

(p,remainder) 76—0s—200

Ny —— 77-1r-196g

Radionuclide Production Cross Section

- 77-1r-192ml
------ 77-1r—192m2
— — 77-1r-193g
_—— 77-1r—193m1
—— 77-1r-194¢g
_ 77-1r-194mil
------ 77-1r-195¢g
- 77-1r-195ml
~\ e ?7-11r-196m1
77-1r-197g

—_—

~—— S~
———— ~—_
~—— ~—

—~—

T e—

m——
——

23

6 7 8 9 2
102
Incident Energy (MeV) 76—0s-200



Cross Section (barns)

10

10

MAT 7673

(p,remainder)

76—0s—200

Radionuclide Production Cross Section
T T T T T T

77—-1r-197m1

------- 77-1r-198¢g ——

—— 77-1r-199g ——

— — 77-1r-200g o TT——
F| | —-—- 77-1Ir-201g E

T ~
e \\\\ 3
: T — ]
L . ] ,
3 4 5 6 7 8 9 2
102

24 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

10

—17

10

1619

—20

10

MAT 7673 Proton Fission 76—0s-200
Radionuclide Production Cross Section
L | 1 T T T T 1 T T T T 1 T T T T 1
- 0-??-Nat
'_l 1 IR TP R | ) ) ) FTURT AP A O | ) ) ) PP TIPR TP | ) ) ) [T TR TR T | E
_ 5 — 5 — 5 5
1O3 102 1O1 10O 101
25 Incident Energy (MeV) 76—0s-200



Cross Section (barns)

MAT 7673

(p.4n)
Radionuclide Production Cross Section

76—0s—200

77-1r-197g
77-1r-197m2

- ~a

~~_
~o

Incident Energy (MeV)

76—0s—-200



