Deuteron Major 44—-Ru-94

MAT 4419
O Kelvin Cross Sections
FT T T L B L B L A AL AL AR ™ ™ T ™Y
5 ; ——— Deuteron Inelastic -
2 _______ (dry)
10 3 3
5|
R
£ .
,.g 1(_)4 - // \\“
e 5F P
= 3 P
o) ! \
e fo
O E ! \
£ 5 ', \\‘
) / “
3 10° | /
- E )
O 5 i
. /
10° | |
5§ !
sl Lo aaaaal Lol Lol Lol Lol Lol Lol Lo aaaaal Lol i 1l
10° 10° 10" 10° 10° 10% 10° 107 10! 10° 10
44—-Ru-94

1 Incident Energy (MeV)



Cross Section (barns)

10

10

10

10

10

MAT 4419

Deuteron Neutron Production 44—-Ru-94
O Kelvin Cross Sections

[

4 5 6 7 8 9 1 2 3

Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

10

44-Ru-94

MAT 4419 Deuteron Charged Particle
O Kelvin Cross Sections
—— (d,n'") «
——————— (d,2n) «
- |~ (dn) p
t | — (d,n') 2a
———— (d,n") d
20— (d,n') He-3 ;
—— (d.20) p Xk
| | —- (d.3n) p .';’ :
—- (d.p) 1
0ol
3 i e
Mo
2 | I,:l:_
N
o
| 1
1
AL
SR
| K
i | il ]
EnI L ataaal Ll IR Lol Lt Ll Ll IR L ||||||| ”‘l 3
107 10° 107 10° 10* 10° 10° 0 10!
Incident Energy (MeV) 44-Ru—94

3



Deuteron Charged Particle 44—-Ru-94

O Kelvin Cross Sections

MAT 4419

(d,d)
s (d,t)
— —— (d,He-3)

—— (d,a)
——— (d,2a)

) «
) d
) t

- (d,p
—— (d.p
—— (d.p

5 E

10~ i

5E

(Suaeq) uo1q109g SSOJI)

10 10 10 10 10 10 10 10 10°

10

44—Ru-94

Incident Energy (MeV)



Cross Section (barns)

MAT 4419 (d,n') Level 44—-Ru-94
O Kelvin Cross Sections

[T T T T T T T LML AL | T T T T T T T T T T T T T T T T T LML AL | T

——— Deuteron Inelastic

107 10° 10" 10° 10° 1ot 10° 107 1ot 10° 10t

5 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419

(d,p) Levels 44—-Ru-94
O Kelvin Cross Sections

| — (d.p)

107 10

6

-8

10" 10° 10° 1ot 10° 107 1ot 10° 10t

Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

MAT 4419 (d,d) Levels 44—-Ru-94
O Kelvin Cross Sections

- | —— (d.d)

2 3 4 5 6 7 8 9 1 2 3
10

7 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

—~10 |

10

MAT 4419 (d,t) Levels 44—-Ru-94
O Kelvin Cross Sections

— (d.t)

20 25 30

8 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

—~10 |

10

MAT 4419 (d,He3) Levels 44—-Ru-94
O Kelvin Cross Sections
— (d,He-3)
8 9 3 4 5 8
10O
9 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

MAT 4419

(d,a) Levels 44—-Ru-94
O Kelvin Cross Sections

— (d,a)

107 10

10

-8

10" 10° 10° 1ot 10° 107 1ot

Incident Energy (MeV)



Cross Section (barns)

10

MAT 4419 Deuteron Inelastic 44—-Ru-94
Radionuclide Production Cross Section

— 45-Rh-95g
------- 45-Rh-95m1

_ 5 — 5 — 5
1O3 102 1O1 10

11 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419 (d,remainder) 44—-Ru-94
Radionuclide Production Cross Section

_—
—_—

_—

-—— —————
[ — —e———_——
— ———
——— e —
— ——

P
L —

e

——————— 35-Br-70g
|| —-— 35-Br-70ml
- | ——- 35-Br-7lg
| | —-—— 35-Br-72g
— 35-Br-72mil

12 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

10

10

MAT 4419

(d,remainder)
Radionuclide Production Cross Section

44-Ru-94

35-Br-73g
35-Br-74g
35-Br-74m1
35-Br-75g
35-Br-76g
35-Br-76m1
35-Br-77g
35—-Br-77m1
36-Kr-72¢g
36—Kr-73g
36-Kr-74g

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

Incident Energy (MeV)



Cross Section (barns)

10

10

10

10

10

10

MAT 4419

(d,remainder)
Radionuclide Production Cross Section

44-Ru-94

36—-Kr-75g
36—Kr-76g
36—Kr-77g -
36—Kr—-78¢g
36—Kr—"79g ]
36—Kr—79m1
36—-Kr—-80g
37-Rb-"74g s
37-Rb—"75g
37-Rb-76g ]
37-Rb-"77g

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

Incident Energy (MeV)



Cross Section (barns)

10

10

10

10

10

10

MAT 4419 (d,remainder)

Radionuclide Production Cross Section

37-Rb-78g
37-Rb—78m1
" | —-— 37-Rb-79g
37-Rb—80g
37-Rb-81g

37-Rb—-82¢g P N
- | —-— 37-Rb-82ml
38-Sr-76g
38-Sr-"7"7g 7,
38-Sr-78g

37-Rb—81m1l 4

\\\\\\

e

15 Incident Energy (MeV)

44-Ru-94

44—Ru—-94



Cross Section (barns)

10

MAT 4419 (d,remainder) 44—-Ru-94
Radionuclide Production Cross Section

— . , —~
3 PN ///\Y—.
| ——  38-sr-7og T~ =7 N\ T~ ——— /o
------- 38-Sr-80g / ‘//// N J
—-— 38-Sr-8lg b

——- 38-Sr-82¢
—--— 38-Sr—-83g
— 38-Sr-83ml
i E— 38-Sr-84g | ) T e N N ;
. | —-— 38-Sr-85g N A ) 3
| ——- 38-Sr-85m1 ’

- | —-— 38-Sr—86g
. | —— 39-Y -78¢g

3 4 5 6 7 8 9 2
102
16 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419

(d,remainder)
Radionuclide Production Cross Section

44-Ru-94

| | —— 39-Y -78m1

N 39—Y _79g 7
— -~ 39-Y -80g
——_ 39-Y -80ml iy

E L 39—Y _81g ////
— 39-Y -82g 4 /
_______ 39-Y -83g ///

- | ___ 39-Y -83ml AN T
——_ 39-Y -84g YA
——— 39-Y -84m1 //,/ ///4/77§

| | —— 39-Y -85¢g | /7 Vs

_ g

: waava |

A7) |

AL |

/T |

/ //,L/ f |

v i i

Y Ve / 5

] / //l’,’/// ’// i

L / |

3 /// [ | //
S Ll

3 4 5 6 v

Incident Energy (MeV)

44—Ru-94



Cross Section (barns)

MAT 4419 (d,remainder) 44—-Ru-94

Radionuclide Production Cross Section
T T T T T T

— 39-Y -85ml
------- 39-Y -86g |
—__ 39-Y -86nl
—__ 39-Y -87¢
—— 39-Y -87nml

- - 40-Zr-8lg 7
—-— 40-Zr-82g
——- 40-Zr-83g S T — i
—--— 40-Zr-84g
——— 40-Zr-85g

e e—
S —

==

.
1// / // . / / \\\\\
L .&, ) / / / //I -
J oA ] /
u Y ! ‘ i { _
. e /S N ; _—
3 4 5 6 7 8 9 1 02 2

18 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

10

10

10

10

MAT 4419 (d,remainder) 44—-Ru-94
Radionuclide Production Cross Section

—  40-Zr-85ml
_______ 40-Zr—-86¢g
| —-—  40-Zr-87g
——— 40-Zr—-87ml1
| | ——— 40-Zr-88g |
— 40-Zr-89g
S 40-Zr—89m1 1
—-—  40-Zr-90g
- | ——-  40-Zr-90m1 |
—--—— 40-Zr-91g
——— 41-Nb-83g

~o

____________

3 4 5 6 7 8 9 2
1O2

19 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

MAT 4419

(d,remainder)

Radionuclide Production Cross Section

44-Ru-94

41-Nb-84g
41-Nb-85g
41-Nb-86g
41-Nb—86m1
41-Nb-87g
41-Nb-87m1
41-Nb-88g
41-Nb-88m1
41-Nb-89g
41-Nb—89m1
41-Nb-90g

20

6 7 8 9
1O2

Incident Energy (MeV)

44—Ru-94




Cross Section (barns)

10

10

10

10

10

10

MAT 4419

Radionuclide Production Cross Section

(d,remainder)

44-Ru-94

41-Nb-90m1
41-Nb—-91g
41-Nb-91m1
41-Nb—92¢g
41-Nb—92m1
42-Mo—-85g
42-Mo—-86¢g
42-Mo—-87g
42-Mo—88¢g
42-Mo—-89¢g
42-Mo—-89m1

21

Incident

Energy (MeV)

44—-Ru-94



Cross Section (barns)

10

10

10

MAT 4419 (d,remainder) 44—-Ru-94

Radionuclide Production Cross Section

- | —— 42-Mo-90g ]
——————— 42-Mo—-91g
—-— 42-Mo-91ml
- | ——- 42-Mo-92¢g .
—--——  42-Mo—-93g
———  42-Mo—-93ml
R 43-Tc—-86¢g 4
—-— 43-Tc-87g
- | ——- 43-Tc-88g 7
—-—-— 43-Tc-88m1
—— 43-Tc-89g

7 8 9 2
102
22 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419 (d,remainder) 44—-Ru-94

Radionuclide Production Cross Section
T T T T T T

——— 43-Tc-89m1
—————— 43-Tc—-90g
—-— 43-Tc-90m1
——- 43-Tc—90m2
—--— 43-Tc—91g
——— 43-Tc—91m1
(N IS 43-Tc—-92¢g ]
—-— 43-Tc-93g
- ——- 43-Tc—-93m1 7
—-— 43-Tc-94g
- ——— 43-Tc—-94m! .

3 4 5 6 7 8 9 2
1O2

23 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

10

10

10

MAT 4419 (d,remainder)
Radionuclide Production Cross Section

44-Ru-94

44-Ru—-89g .
44—-Ru—-90g
44—-Ru-91g 7
44—-Ru—-92¢g
44—-Ru—-93g
44-Ru—-93m1
44-Ru-94¢g
44-Ru—-95g
45-Rh—-91g
45-Rh-91m1
45-Rh—-92g

3 4 5 6 7 8 9
1O2

24 Incident Energy (MeV)

44—Ru—-94



Cross Section (barns)

10

[EEN
Ql
N

MAT 4419 (d,remainder) 44—-Ru-94
Radionuclide Production Cross Section

F T T T T T T

r ,///____—_—-ﬂ -_QN\\\\\~\\\

?// \\\\\\\\\‘

~~_
-~

<

_——
——
F —_—
—_—_— _
—_—

. 45-Rh-93¢ | /e =3
------- 45-Rh-94g T
—— 45-Rh-9%4m1t | T — __
|| ——- 45-Rh-95¢ )
|| —--— 45-Rh—-95m1 3
------- 45-Rh-96m1
|| —-— Photon E
L L \\\\* L L L 1 L
3 4 5 6 7 8 9 2
102
25 Incident Energy (MeV) 44-Ru—94



MAT 4419 (d,2n) 44-Ru-94

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 | M

Cross Section (barns)
o

— 45-Rh-94g
------ 45-Rh—94m2

15 20

26 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

10

MAT 4419 (d,n') «a 44-Ru-94

Radionuclide Production Cross Section
T T T T

——— 43-Tc-91g
——————— 43-Tc-91m1

27 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419 (d,2n) « 44—-Ru-94
Radionuclide Production Cross Section

——— 43-Tc-90g
N 43-Tc—90m4 3
| —-—  43-Tc—90m6
| T T RO S TP P T R | P T T T S ST ST S A U PO SO SR TOPA U P S R | P T R T TP S P B | P T R T S S A R | P T R S S TP S R
18 20 22 24 26 28 30

28 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419 (d.,n') Ru« 44—-Ru-94
Radionuclide Production Cross Section

— 41-Nb-87g
------- 41-Nb-87m1

10 15

29 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419 (d,n') d 44—-Ru-94
Radionuclide Production Cross Section

- | ——  44-Ru-93¢g ]
I 44-Ru-93m1 .

30 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419

(d.,2n) p 44-Ru-94

Radionuclide Production Cross Section

44—-Ru-93g
44—Ru-93m1

Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

MAT 4419

(d.,2n) p 44-Ru-94

——— 43-Tc-93g
——————— 43-Tc-93m1

Radionuclide Production Cross Section

32

25 30

Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

—~10 |

10

44-Ru-94

MAT 4419
Radionuclide Production Cross Section
_' T 1 T T T T T T T T 1 T T 1
- | —— 45-Rh-96g 3
——————— 45—-Rh—-96m1
-. | | | | FRPI TP AR | | | | PR TR TR | | | | bt |: | | | [PUTRT TR TR |
_ 5 — 5 — 5 5
1O3 102 1O1 10O 101

33 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

—~10 |

10

MAT 4419

44—-Ru-93g
44—Ru-93m1

44—-Ru-94
Radionuclide Production Cross Section

Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

=10 |

10

MAT 4419 (d,He-3) 44-Ru-94

Radionuclide Production Cross Section

——— 43-Tc-93g
——————— 43-Tc-93m1

8 9 2 3 4 5 6 7 8 9 2 3
100 101
35 Incident Energy (MeV) 44-Ru—94



1.2

X10

Cross Section (barns)

1.0¢

MAT 4419 (d,Rux) 44—-Ru-94
Radionuclide Production Cross Section

— 41-Nb-88g
------- 41-Nb-88m1

— 5 — 5 — 5 5
1O3 102 1O1 10O 101

36 Incident Energy (MeV) 44-Ru—94



Cross Section (barns)

0.4

MAT 4419 (d,2p) 44—-Ru-94
Radionuclide Production Cross Section
A | T T T T 1 T T T T 1 T T T T 1 T T T T 1
——— 43-Tc-94g
——————— 43-Tc—94m1
| 1 1 1 1 ) FTPR T T | N ) N 1 [TOPRTIPR T | ) ) ) N 1
_ 5 — 5 — 5 5
1O3 102 1O1 10O
37 Incident Energy (MeV)



Cross Section (barns)

0.04

0.03

0.01

0.00 L

MAT 4419 (d,p) « 44—-Ru-94
Radionuclide Production Cross Section
T T T T T 1 T T T T 1 T T T T 1 T T T T 1
—— 42-Mo-91g
——————— 42-Mo—91m1
| 1 1 1 1 ) FTPR T T | N ) N 1 [TOPRTIPR T | ) ) ) N 1
_ 5 — 5 — 5 5
1O3 102 1O1 10O
38 Incident Energy (MeV)



Cross Section (barns)

MAT 4419 (d,p) d 44—-Ru-94
Radionuclide Production Cross Section

——— 43-Tc-93g
E | 43-Tc-93m1

1
]
!
1
!
!
|
|
|
|
|
I
|
|
Il

10 15 20 29 30

39 Incident Energy (MeV) 44-Ru—94



