45-Rh-93

MAT 4495

a Major
0O Kelvin Cross Sections

o Inelastic

e (@,7)

(suaeq) uo1l109g SSOJI)

45—-Rh-93

Incident Energy (MeV)



Cross Section (barns)

MAT 4495 o Neutron Production 45—-Rh-93
0O Kelvin Cross Sections

Fwwwwt rdw) (QL.ZI].) ) ) ) ) ) ) ) )
15 20

2 Incident Energy (MeV) 45-Rh—93



45-Rh-93

MAT 4495

a Charged Particle
0O Kelvin Cross Sections

T T T T T T T T
R e  —
.\\\l:ll\ |||||||||||||||||||||||||||||||||||||||| 1
Tt —e— T T T 1 O
,||I.;:l:l:ll:l:':l«:lun||| i —
O
1 O
]
—
4 10
I
V)
1 10
|
1M
4 10
3
1<
1 10
] —
10
4 10
3
1©
1 10
] <«
5 27 s
AN N AN N m ~—
~ ~ ~ o o~ — E
/g 49 & + ]
T8 8 8 s 1o
N N N SN N S— B _O
. . ]
[ i 3
EEEEE ”
] i
1 10
Lo 1 1 IRV Lo 1 1 Lod ~
0 0 0 0 0 0 0 0
o < © (00)
@] @) (@] @)
— — — —

(suaeq) uorq109g SSOJI)

45—-Rh-93

Incident Energy (MeV)



a Charged Particle 45-Rh-93

MAT 4495

[ T Lk T T T A T T T ™M
T
e
D_n
Q
<t
0nE ©
[w] —~~
Ot -
o e
i) =
O ~
OF <
n >
Qf
0} S
nE 0}
0 =
~ Ea|
@]
+
o a
=t ) 0}
> o
— o=
(0) )
] g
o
@]
o
_ 1 O
—
[0}
~
== R EAVERAVAR o R ol
T T T © T o}
N SN N S N N
1<
o ;
]
L
| |
[ [ [ L L [ L L L <t
0 0 0 0 0 0 0
©) AV, <F © (00)
@) @) (@) (@] @)
— — — — —

(Suaeq) uorq109g SSOJI)



Cross Section (barns)

MAT 4495 (a,n') Level 45—-Rh-93
0O Kelvin Cross Sections

o Inelastic

15 20 29 30

5 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (a,p) Levels 45—Rh-93

0O Kelvin Cross Sections
:"I LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

—— (a,p)
:..I Lot araraaal Lot araraanl Lt aaaaal Lot ataaaal Lot erarnaanl Lot araraaal Loererarnaanl Lot araraaal Lot araraanl Lot adaag
102 10° 10" 10° 10° 1ot 10° 10° 1ot 10°

6 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (a,d) Levels 45—-Rh-93
0O Kelvin Cross Sections

| —— (a.,d) ]

10 25 30

7 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (a,t) Levels 45—-Rh-93
O Kelvin Cross Sections

8 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (a,He3) Levels 45—-Rh—-93
O Kelvin Cross Sections

N — (a,He-3) 3

10 15 20 25 30

9 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

[EEN
Ol
i

MAT 4495 (a,a) Levels 45—Rh-93
0O Kelvin Cross Sections

| (o)

4 6 8 0 2 4 6 8 1 2

10 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495

o Inelastic

45-Rh-93

Radionuclide Production Cross Section
PP e

—— 47-Ag-96g

------ 47-Ag-96m1
_.: N T T TR TV ST VO DU TN T U N
15 20 25 30
11 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

10

MAT 4495

(o, remainder)
Radionuclide Production Cross Section

45-Rh-93

Neutron
1-H -1
1-H -2
1-H -3

2—He-3

37-Rb-73g
37-Rb-74g
37-Rb-75¢g
37-Rb—76g
37-Rb-77g

12

5 6 i 8 9

Incident Energy (MeV)

45—-Rh-93



Cross Section (barns)

MAT 4495

(o, remainder)

Radionuclide Production Cross Section

37-Rb-78g
37-Rb-78m1
37-Rb—79¢
37-Rb-80g
37-Rb-8lg

37-Rb-82¢
37-Rb-82m1
37-Rb-83g
37-Rb-84g
37-Rb-84m1

45-Rh-93

45—-Rh-93

13 Incident Energy (MeV)



Cross Section (barns)

10

10

10

10

MAT 4495

(o, remainder)

Radionuclide Production Cross Section

45-Rh-93

38-Sr-75g
38-Sr-76g
38-Sr-77g
38—Sr—78¢g
38-Sr-79g
38-Sr—-80g
38-Sr-81g
38-Sr—-82¢
38-Sr—-83g
38-Sr—-83m1
38-Sr—-84g

P —_

———

Incident Energy (MeV)

45—-Rh-93



Cross Section (barns)

MAT 4495 (o, remainder) 45—Rh-93
Radionuclide Production Cross Section

—— 38-Sr-85g ]
——————— 38—-Sr—85m1
- | —-— 38-Sr-86g .
—- 39-Y -77¢g
| | ——-—- 39-Y -78g

_______ 39-Y -79¢
—__ 39-Y -80g
—__ 39-Y -80ml
- | ———— 39-Y -81g -
39-Y -82¢

—_—
——
————
—_—
pu—
pa——
e

-

T
— -
-

L L L L L L Jl L L L L L L 1 L L | L L |
50 100 150 200

15 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (o, remainder) 45—Rh-93

Radionuclide Production Cross Section

_,_.——__‘_,___———— —_—
e
—

-

————— —

e

——
-

—_—— o
—_—
—_
—_—
—_—_—

-

-83g
—83m1
—84g
—84m1
—-85g
—85m1
—-86¢g
—-86m1
—-87¢
—87m1
—88¢

!
W

©
\
T e T e T e I e I T S

|

|
WWWwww
e

—_
— —_— 3
T e——

L ! L | L L L L L L L L L | L L L L L L L L L 1.4
20 100 150 200

16 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495

(o, remainder)
Radionuclide Production Cross Section

39-Y —-89¢g
39-Y —89m1
40-Zr-"79g
40-Z2r—-80g
40-Zr-8lg

40-Zr—-83g
40-Zr—-84g
40-Zr—-85¢g
40-Zr—-85m1
40-Zr—-86g

17

Incident Energy (MeV)

45-Rh-93

45—-Rh-93



Cross Section (barns)

10

MAT 4495 (o, remainder)

Radionuclide Production Cross Section

45-Rh-93

—— 40-Zr-87g —
------- 40-Zr-87m1
- | —-— 40-Zr-88g s :
— — 40-Zr-89g / -
— -~ 40-Zr-89ml / .
- / P % ~ ]
------- 40-Zr-90m1 / v // e L
/ s 4 _—
| —-—  41-Nb-82g / Y -
| | —— 41-Nb-83g ! Ny e ~ ]
3 e VA ~<
- | ——— 41-Nb-84g J e L
— 41-Nb-85g ’ 7y T e o
////// J'l / //\<\\\\\\
: | y, P
/;’/ |/ // -
! / / / //
L ’/'I / // _— / i
E ! s 3
|~ /!
4 /
/ —
3 // // 4
f /
_ P _
3 ./ | E
3 4 5 6 7 8 9 2
10°
18 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (o, remainder) 45—Rh-93
Radionuclide Production Cross Section

T
L PR \\«/”/\\\>~:/_/__;///>~j\/:\>::\\:it\:‘\\\ ~ 3
e S~ 7"/ T~ e \\\:\E
//// /,/ //i:/ \\ —~ —
// ,/_/\\/ < 7 T T\\\§\\\
- /// ,Z—— " \\\\l\i?
/ // T S T~ ——
// / / // -—
// g / ~ 1 7 / / ’ T B __\-\\\\\;\
s VA A Ay U - E
Iy o/
p ://// | / /
£ // % / T - E
/ ‘/I/ / /;//
/ | ey
/ Vs // / — 41-Nb-86g
/ f /’ Y — 41-Nb-86m1
i [ A [ |/ — — 41-Nb-87g | |
/ / / 4 — ___ 41-Nb-87ml E
{f / ‘ /i) — -~ 41-Nb-88g
] [/ | // ."/ —  41-Nb-88ml
S I N
' [ / ' fos — —  41-Nb-89ml | :
’ ) ——- 41-Nb-90g | ]
_ /.l] ) ‘x ’/ / _—— 41-Nb—90m1 3
5 / | / yal — 41-Nb-91g | |
L 1 / | I
g [ [ . e .
3 4 5 6 7 8 9 2 2

10
19 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

10

10

10

10

10

MAT 4495

Radionuclide Production Cross Section

(o, remainder)

45-Rh-93

41-Nb-91m1
42-Mo—-83g
42-Mo—-84g
42-Mo—85¢g
42-Mo—86g

42-Mo—-88¢g
42-Mo—-89g
42-Mo—-89m1
42-Mo—-90g
42-Mo-91g

Incident Energy (MeV)

45—-Rh-93



Cross Section (barns)

10

10

10

10

10

10

MAT 4495

(o, remainder)

Radionuclide Production Cross Section

45-Rh-93

42-Mo—-91m1
42-Mo—-92¢g
43-Tc—-86g
43-Tc—87g
43-Tc—-88g
43-Tc—88m1
43-Tc—-89g
43-Tc—-89m1
43-Tc—90g
43-Tc—-90m1
43-Tc—90m2

Incident Energy (MeV)

45—-Rh-93




Cross Section (barns)

10

10

10

10

MAT 4495

(o, remainder)

Radionuclide Production Cross Section

45-Rh-93

43-Tc-91g ]
43-Tc—91m1
43-Tc—-92¢g
43-Tc—93g
43-Tc—93m1
44—-Ru-87g -
44-Ru—-88g
44-Ru—-89g N
44-Ru—-90g
44-Ru-91g
44-Ru-92g

Incident Energy (MeV)

45—-Rh-93



Cross Section (barns)

10

10

10

MAT 4495

(o, remainder)

45-Rh-93

-

____________

—

Radionuclide Production Cross Section

44-Ru—-93g
44-Ru—93m1
44—-Ru—-94g
45-Rh—-90g
45-Rh—-91g
45-Rh-91m1
45-Rh—-92¢g
45-Rh—-93g
45-Rh—94¢
45-Rh—-94m1
45-Rh—-95g

—_—

—_—

- —_—
———

——————— e ==

Incident

Energy (MeV)

45—-Rh-93



Cross Section (barns)

MAT 4495 (o, remainder) 45—Rh-93

Radionuclide Production Cross Section
T T T T T T

s — 45-Rh-95ml |
------ 46-Pd—92g
- —_ 46-Pd-93g | 1
— —_  46-Pd-94g
- —— 46-Pd-95g | T

—————— 46-Pd—-96¢g
—-— 47-Ag-94g
——- 47-Ag—94nl
—--— 47-Ag-95g
| ------------------ —— 47-Ag-95ml

24 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

10

[EEN
Ql
N

MAT 4495

(o, remainder)

45-Rh-93

Radionuclide Production Cross Section

47-Ag—96¢g
47-Ag-96m1
47-Ag—97g

29

2
1O2

Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

10

MAT 4495 (a,2n) 45—-Rh-93
Radionuclide Production Cross Section

26 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

MAT 4495 (a,n') p 45—-Rh-93
Radionuclide Production Cross Section

— 4B6-Pd-95g
------- 46-Pd-95m5

20 25 30

27 Incident Energy (MeV) 45-Rh—93



—_
ol
W

Cross Section (barns)

MAT 4495 (a,2n) p 45—-Rh-93
Radionuclide Production Cross Section

——

| | —— 45-Rh-94¢ ]
0 45-Rh-94m2 . :

28 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

=10 |

10

MAT 4495 (a,d) 45—-Rh-93
Radionuclide Production Cross Section

— 4B8-Pd-95g
------- 46-Pd-95m5

30

29 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

10

MAT 4495

45-Rh-94g
45-Rh-94m2

—~10 |

10

(a,He-3)
Radionuclide Production Cross Section

45-Rh-93

45—-Rh-93

Incident Energy (MeV)



(o, 20) 45-Rh-93

MAT 4495
Radionuclide Production Cross Section
5 F ' ' ' '
166 | —— 43-Tc-89g
N 43-Tc—89m1 3
5 ¢ /
5§ /
—~ -8 /I’/
g 10 . v i
S o
Mo /
= i ," ]
0 : J
3 5¢ y
.
. 1610 3 / E
% 5F i
o ‘ !
g |
O J
5 E ///
16" | z
5§ f
5t / i
i , , , , , | Iy 3
5 8 7 8 9 1 2 3
10
45—-Rh-93

31 Incident Energy (MeV)



Cross Section (barns)

1OO

10

MAT 4495 (a,Rp) 45—-Rh-93
Radionuclide Production Cross Section
3 T T T T T T =
—— 45-Rh-95¢g
T 45-Rh—-95m1 ]
] . SO .
3 4 5 v 8 9 1 2 3
10
32 Incident Energy (MeV) 45-Rh—93



Cross Section (barns)

—~10 |

10

MAT 4495 (a,p) d 45—-Rh-93
Radionuclide Production Cross Section

- | ——  45-Rh-94g
2 45-Rh-94m2

15 20 29 30

33 Incident Energy (MeV) 45-Rh—93



