Cross Section (barns)

39-Y -82

Proton Major

MAT 3904
O Kelvin Cross Sections
ET T T I B B B L A B L A ) B A AL LA AL IR
——— Proton Inelastic p/«\\:
S (p.7) ;
5 é /// \“ /// \\\\ -
5§ / E
5§ / 3
5 ¢ | 5
5 | a '
10° | |
5 i
5 F / :
Erul Lo aaaaal Lol Lol | | Lol Lol Lol Lo aaaaal I NRY A | L vaal
10° 10° 10" 10° 10° 1ot 10° 107 10! 10° 10!
Incident Energy (MeV) 39-Y -82

1



Cross Section (barns)

10

10

10

10

10

10

MAT 3904

Proton Neutron Production
O Kelvin Cross Sections

—— (p.2n)
I i (p,l’l')
—-— (p,2n)
L | —— (p.n')
—— (p.n’)

——————— (p.n")
—-— (p.2n)

Q

o
p

2Q
He—-3
p

Incident Energy (MeV)




Proton Charged Particle 39-Y -82

O Kelvin Cross Sections

MAT 3904

e T T T ™ T T T
.,
N
// <t
N
S~
I//
.
///
— V]
\
\
/ @)
1 O
\ ~—
\ .
\ )
S /
T 8 a0 T Q /
\ <t
AN NN TN TN VS
- g - - g~ \
208 = s =AY |
Q0 O O o QA o /
~— N N S N ~— — \
| | | | | | [ /
AR I , N
NN N\
I I //
/
Lovtareran ey L L [} Logereran oy [} L Logarerr
0 0 0 [Te] Te] Q Te} 0
AV} <t © (e0)
1O 1O [®) 1O
— ~ — ~

(Suaeq) uorq109g SSOJI)

-82

39-Y

Incident Energy (MeV)



Proton Charged Particle 39-Y -82

MAT 3904

F™ T T T AR Ui T T T A T
I — T T T T T = — = _ —— —
o TTSEEESEss—sse o
[ //W TTEEEEETEEESETEETT Y T
. e e B
//:{|I||//.
INe)
L 1 O
E ] —
—
L 1 10
E ]
J AV,
L 4 10
NE 3 —
= E
Ot 3
o= 4
o o
L 1 10
nE i -
neE 3
S L m
3 | Yo
C E 3 ~—
aE E
o= [ 1
S F ]
L ]
o)
(0)
X 4 _w
Ot 3
1©
L 4 1O
E i —
1~
~
e Q_u P T + 3 _m
~ 0~ 8 O —_~ E
=AY Qo E
joFy o TRy e TRy aTpy o Qo 10
| N SN N S N SN N B _O
E ) ) i
o ﬂ _ P ]
| | | 3
I I 4
NN -
o)
L 4 10
Elusio 1 1 [T 1 1 1 . 1 L Lo 3 ~
Q 0 0 0 0 0 0 0
©) AV <t © 00)
©) @) (@] (@] @]
— — — — —

(Suaeq) uorl109g SSOJI)

-82

39-Y

Incident Energy (MeV)



Cross Section (barns)

10

MAT 3904

(p.,n') Level

39-Y -82

O Kelvin Cross Sections

— Proton Inelastic

Incident Energy (MeV)

39-Y -82



Cross Section (barns)

10

MAT 3904

(p.p) Levels 39-Y -82
O Kelvin Cross Sections

— (p.P)

0 2 4 6 8 1 2

Incident Energy (MeV) 39-Y -82



Cross Section (barns)

MAT 3904 (p,d) Levels 39-Y -82
0O Kelvin Cross Sections

— (p.d)

20 25 30

7 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

MAT 3904 (p,t) Levels 39-Y -82
O Kelvin Cross Sections

— (p.t)

15 25 30

8 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

MAT 3904 (p,He3) Levels 39-Y -82
O Kelvin Cross Sections

— (p,He-3)

9 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

—~10 |

10

MAT 3904 (p,a) Levels 39-Y -82
O Kelvin Cross Sections
bl | LR | R LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |
— (p,a)
wl Lo aaaaal Lol Lol Lol Lol Lol Lol Lo aaaaal Lo
10° 10° 10" 10° 10° 1ot 10° 107 10!
10 Incident Energy (MeV)



Cross Section (barns)

[EEN
Ql
N

MAT 3904

(p,remainder)
Radionuclide Production Cross Section

2—He—-4
30-7Zn—-58¢
30-Zn—-59g
30-Zn—-60g
30-Zn-61g
30-Zn-61m1

11

6 v 8 9 2

Incident Energy (MeV)




Cross Section (barns)

10

—~10 |

10

MAT 3904

(p,remainder)

Radionuclide Production Cross Section

30-Zn-61m2
30-Zn-61m3
30-Zn-62¢g

30-Zn—-63¢g

30-Zn-64g

30-Zn—-65g
30-Zn—-66¢g
30-Zn-67g
30-Zn—-68¢g
31-Ga-61lg
31-Ga—-62g

-
—

-

e —————
—— —_

— 3

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

Incident Energy (MeV)

39-Y



MAT 3904 (p,remainder) 39-Y -82
Radionucl ide 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

] ///i‘f_—ff’::’:?
—  31-Ga-B3g e I
——————— 31-Ga—-64g = T

| | —— 31-Ga-65¢ = T ]

- | —— 31-Ga-66g T :
— ——— 31-Ca-B7g e g

i 31-Ga—68g e ]

N — 31-Ga-69g o O 3
— -~ 31-Ga-70g A
. 31-Ca-7lg R

F | —— 32Ce62e | /7 / E
— 32-Ge-83g | A

Cross Section (barns)

10 ]

_ J
10° / ]
Y, E

g /
—10 |

10 E 1 |/ L I/ L L 1 L L 13
50 100 150 200
Incident Energy (MeV) 39-Y -82



Cross Section (barns)

10

MAT 3904

(p,remainder) 39-Y -82
Radionuclide Production Cross Section

32-Ge—-64g
32-Ge—-65g
32-Ge—-66g
32—-Ge—-67g
32-Ge—68g
32-Ge—69g
32-Ge—-70g
32-Ge-71g
32-Ge—-72¢g
32—-Ge—-73g
32-Ge-73m1

14

Incident Energy (MeV) 39-Y -82



Cross Section (barns)

10

MAT 3904 (p,remainder) 39-Y -82
Radionuclide Production Cross Section

— 33-As-65g
——————— 33—-As-66g
—-— 33-As-67g
——- 33-As-68¢
—--— 33-As-69g
—— 33-As-70g
= | - 33-As-71g
F | —-— 33-As—72g
L | ——- 33-As-73g
L | ——-—— 33-As-74g
- | —— 33-As-75g

N

[¥\]
~
[9)]

15 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

MAT 3904

(p,remainder) 39-Y -82
Radionuclide Production Cross Section

——— 34-Se-67g
——————— 34-Se—-68g -
—-— 34-Se-69g
——- 34-Se—-70g i
—--— 34-Se-Tlg
— 34-Se-72g i
——————— 34-Se—-73g
—-— 34-Se-73ml
——- 34-Se-74g
—--—— 34-Se-75g
——— 34-Se-76g

-

i
7

Incident Energy (MeV) 39-Y -82



Cross Section (barns)

MAT 3904

(p,remainder) 39-Y -82
Radionuclide Production Cross Section

34-Se-77g
34—-Se—"77m1
35-Br-69g
35-Br-70g
35—-Br-70m1

35-Br-72g
35—-Br-72m1
35-Br-73g
35-Br-74g
35-Br-74m1

—

17

Incident Energy (MeV) 39-Y -82



Cross Section (barns)

10

10

10

MAT 3904

(p,remainder)

39-Y -82

Radionuclide Production Cross Section

35-Br-75g
35-Br-76g
35-Br-76m1l
35-Br-77g
35-Br-77ml
35-Br-78g
36-Kr-71g
36-Kr-72g
36—-Kr-73g
36—Kr-"74g
36—-Kr-75g

Incident Energy (MeV)

39-Y -82



Cross Section (barns)

10

10

10

MAT 3904 (p,remainder) 39-Y -82
Radionuclide Production Cross Section

- | —— 36-Kr-76g -
——————— 36—Kr-77g

- | —-— 36-Kr-78g N

| | ——- 36-Kr-79¢ |
—--—  36—Kr-79ml

- | —— 37-Rb-73g -
------- 37-Rb-74g

- | —-— 37-Rb-75g ]

| | ——- 37-Rb-76g i
—--— 37-Rb-77g

- | —— 37-Rb-78¢g -

- /—-——-’_’_—_—__——____—__—___
B L L L L L | ]
3 4 5 6 7 8 9 2 2

10
19 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

10

10

MAT 3904

(p,remainder)

Radionuclide Production Cross Section

39-Y -82

37-Rb-78m1
37-Rb—79g
37-Rb—80g .
38-Sr—-75g
38-Sr-76g
38-Sr—-"7'7g
38-Sr—-78g
38-Sr—-79g -
38-Sr—-80g
38-Sr-81g 7
39-Y -78g

20

Incident Energy (MeV)

39-Y -82



Cross Section (barns)

10

10

10

10

10

MAT 3904

(p,remainder)

Radionuclide Production Cross Section

39-Y -82

39-Y
39-Y
39-Y
39-Y
39-Y
39-Y

40-Zr—-"79g
40-Zr—-80g
40-Zr—-81g -
40-Zr—-82¢g
40-Zr—-83g N

—78m1
—79g
—-80g
—80m1 -
—-81g
-82¢g ]

21

Incident Energy (MeV)

39-Y -82



Cross Section (barns)

1.

1.

1.

MAT 3904 (p,remainder) 39-Y -82

Radionuclide Production Cross Section
T T T T T T

—  Photon

3 4 5 6 7 8 9 2
102
22 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

—~10 |

10

MAT 3904

(p.n') d

Radionuclide Production Cross Section

39-Y -80g
39-Y -80m1

22

23

Incident Energy (MeV)

30

39-Y -82



Cross Section (barns)

MAT 3904 (p.2n) p 39-Y -82
Radionuclide Production Cross Section

— 39-Y -80g
------- 39-Y —-80m1

24 26 28 30

24 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

MAT 3904 (p.t) 39-Y -82
Radionuclide Production Cross Section

— 39-Yy -80¢ | T ]
- 39-Y -80m1 g

15 25 30

25 Incident Energy (MeV) 39-Y -82



Cross Section (barns)

[N
ol
N

MAT 3904 (p.p) « 39-Y -82
Radionuclide Production Cross Section

— 37-Rb-78g
------- 37-Rb-78m3

4 5 6 7 8 9 1 2 3
10
26 Incident Energy (MeV) 39-Y -82



