Deuteron Major 76—-0s—-189

MAT 7640
O Kelvin Cross Sections
T R | R LEMLRAMALMAL | T R | LML | LR | LR | LR | T R |
_2 I .
10 .| — Deuteron Inelastic 4
5 E """" (d,'}’)
5 ?
—4
E@ 10 3 i
S 5 b
©
2
5 5| ~
:.g 6 // \\\
£ 10 . ! \ i
) ST j ‘
N i
o {
g 1
© 3 | 3
5 ¢ f
i !
16° | )
5 f
5 f :
Fl T T T T ETEN T ENE T ol wl ol E pal
o 10" 10° 10° 10% 10° 107 10! 10° 10!
76—0s-189

10° 10
Incident Energy (MeV)

1



Deuteron Neutron Production 76—0s-189

0O Kelvin Cross Sections

MAT 7640

(d,2n)
-——-— (d,3n)
—-—(d,n") «
——- (d,2n) «
—-—-—(d,3n) «

(suaeq) uorq09g

SS0.1)

76—0s—-189

Incident Energy (MeV)



Cross Section (barns)

10

10

MAT 7640

Deuteron Neutron Production

0O Kelvin Cross Sections

76—0s—-189

—— (d,n') d

| (d,n") t

. | —-— (d,n’) He-3
- | ——- (d,4n)

—-— (d,2n) p

Incident Energy (MeV)

76—0s—-189



Cross Section (barns)

MAT 7640

Deuteron Charged Particle 76—-0s—-189

0O Kelvin Cross Sections

T T T T

——————— (d,2n)
—-— (d,3n)
——- (d,n")
—-— (d,n")

QT R R X

——————— (d,n') He-3
- | (d.zn) p
f | ——- (d,3n) p

102 10

4

-8

Incident Energy (MeV) 76—0s-189



Deuteron Charged Particle 76—-0s—-189

0O Kelvin Cross Sections

MAT 7640

- (d,2p)
—— (d,p) a
—— (d,p) d
—— (d.p) t

5E

Ay <t © ©
1o @) @) @)
i i i i

(Suaeq) uo1q109g SSOJI)

10 10 10 10 10 10 10 10 10°

10

76—0s—-189

Incident Energy (MeV)



Cross Section (barns)

10

—_
Ol

i

MAT 7640 (d,n') Level 76—0s-189
O Kelvin Cross Sections

T T T T LI AL | T T T LRI AL | T T T T T T T T T T T T T T T LML AL |

.| — Deuteron Inelastic .

102 10° 10" 10° 10° 1ot 10° 10° 1ot 10° 10t

6 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

MAT 7640 (d,p) Levels 76-0s—189

O Kelvin Cross Sections
bl | LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

— (d.p)

102 10° 10" 10° 10° 1ot 10° 10° 1ot 10° 10t

7 Incident Energy (MeV) 76—0s-189




Cross Section (barns)

10

MAT 7640 (d,d) Levels 76—0s-189
O Kelvin Cross Sections

— (d.d)

4 6 8 — 2 4 6 8 2 4
101 1OO

8 Incident Energy (MeV) 76—0s-189



MAT 7640 (d,t) Levels 76—0s—-189

O Kelvin Cross Sections
T LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

— (d.t)

Cross Section (barns)

102 10° 10" 10° 10° 1ot 10° 10° 1ot 10° 10t

9 Incident Energy (MeV) 76—0s-189




Cross Section (barns)

~10 |

10

MAT 7640 (d,He3) Levels 76—0s-189
0O Kelvin Cross Sections

— (d,He-3)

2 3 4 5 6 7 8 9 1 2 3
10
10 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

—_
ol
o

=10 |

10

MAT 7640

(d,a) Levels 76-0s—189
O Kelvin Cross Sections

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

- | —— (d,a)

102 10

11

-8

10" 10° 10° 1ot 10° 10° 1ot 10°

Incident Energy (MeV) 76—0s-189



Cross Section (barns)

o

o

.010

.008

.006

.004

.002

.000 L

MAT 7640

Deuteron Inelastic 76—0s-189

Radionuclide Production Cross Section

—  Y7-1r-190g
——————— 77-1r-190m2
| | L ! FRPPR AR | ! 1 1 L Lttt |
_ 5 _ 5 — 5
103 102 101 100 101
12 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

MAT 7640

(d,remainder) 76-0s—189

Radionuclide Production Cross Section

o
- ~=_

//,//’ ”;:::>-<f~-~_~-______:
- e
Al At
——————— - ’ P -
I 1/</f;77 ——
T // / K
e

] N 3
1 —— Neutron E

------- 1-H -1

___ 1-H -2
| 1-H -3 .

2 He-3
o — 68-Er—162g )
|| —-— 70-Yb-164g E

——- 70-Yb—-165g

—--— 71-Lu-165¢g
- | ——  71-Lu-166g 3
3 s 5 6 2
13 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

MAT 7640

(d,remainder) 76-0s—189
Radionuclide Production Cross Section

71-Lu—-166m1 3
71-Lu—-166m2 3
71-Lu-167g
71-Lu—167m1
71-Lu—-168g
71-Lu—168m1
72-Hf-167¢g
72-Hf-168g
72-Hf-169¢g
72-Hf-170g ]
72-Hf-171g E

14

Incident Energy (MeV) 76—0s-189



76—0s—-189

(d,remainder)
Radionuclide Production Cross Section

i i \
2 o) o) o) B0 o) v B0 a) ol g :
A0 ODO QM F 0O 0 \
O OO~ N>>N \
DRI N\
H OO OO0 O o O d NG
TEE e TR TEey , -
NOOOOOOMONNONM
NN NNNENNN NN
w [ I [T — ]
&L
. I
= | | [ L . | | L __.3
Te] To] [To] To] Te] Te] 0 (o] '®)
N < © © —
o) o) o o 1O
— — «— — «—

(Suaeq) uo1q109g SSOJI)

76—0s—-189

Incident Energy (MeV)

15



(d,remainder) 76-0s—189

Radionuclide Production Cross Section

MAT 7640

73-Ta-183g

(Suaeq) uo1q109g SSOJI)

76—0s—-189

Incident Energy (MeV)

16



Cross Section (barns)

[EEN
Ql
o

—~10 |

10

MAT 7640 (d,remainder) 76-0s—189
Radionuclide Production Cross Section
I /__/__,/_;’—Bi—’
T -7 N
= </////——"’ |
3 SRRE < T
- rl‘(/\\ -
\ _—:—\-—<':;——
E
3 74-W —-178g 3
74-W —-180g
74-W —-181g
L 74-W —-182¢g i
74-W —183g
74-W —183m1l
i 74-W —184g¢g )
3 74-W —-185g 3
74—-W —185m1
74-W —-186¢g
3 — 74-W -187g 3
| | | | | | |
3 5 6 7 8 9 2
102
17 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

10

10

10

10

10

10

MAT 7640 (d,remainder)

Radionuclide Production Cross Section

76—0s—-189

75—Re—-169g
75—Re—169m1 ]
75—-Re—-170g
75—Re—-171g
75—Re—-172g i
75—Re—172m1
75—Re—-173g .
75—Re-174g
75—Re—175g ]
75—Re—-176¢
75—Re-177g

60 80 100 120 140

18 Incident Energy (MeV)

76—0s—-189



Cross Section (barns)

10

10

MAT 7640 (d,remainder) 76-0s—189

Radionuclide Production Cross Section
T T T T T T

—— 75-Re-178g
——————— 75—-Re—-179¢
- | —-— 75-Re—180g s
——- 75-Re-181g
—--— 75-Re-182g
—— 75-Re-182m1l
——————— 75—-Re—-183¢g
- | —-— 75-Re—-184g¢ ]
——- 75-Re-184nm1
L | —--—- 75-Re-185g i
——— 75-Re-186¢g

3 4 5 6 7 8 9 2
102
19 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

10

MAT 7640

(d,remainder)
Radionuclide Production Cross Section

_ e ——_——
e— "

75—Re—186m1
75—-Re—-187g
75—-Re—-188¢
75—Re—188ml
75—Re—-189g
76-0s—-171g
76-0s-172¢
76-0s—-173g
76-0s—-174¢
76—-0s-175g
76-0s—-176g

76—0s—189

3 4 5 6 7 8 9 2
102
20 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

10

10

10

10

10

MAT 7640 (d,remainder)
Radionuclide Production Cross Section

76—0s—-189

76-0s-177g
76-0s—-178¢
76—-0s-179¢g
76—0s—-180g
76-0s-181g
76—0s—-181m1
76-0s-182¢
76-0s-183¢g
76-0s-183m1
76—0s—-184¢g
76—-0s-185¢g

o]

9
102
21 Incident Energy (MeV)

76—0s—-189




Cross Section (barns)

10

MAT 7640

(d,remainder) 76-0s—189
Radionuclide Production Cross Section

76-0s—-186¢g
76-0s—187¢g
76—-0s—-188¢
76—0s—189¢g
76—0s—189m1
76-0s-190g
77-1r-173¢g
77-1r-173ml1
77-1r-174¢
77—-1r—-174ml
77-1r—-175¢g

22

6 7 8 9 2
102
Incident Energy (MeV) 76—0s-189



76—0s—-189

MAT 7640

(d,remainder)
Radionuclide Production Cross Section

77-1r-176g
T7-1r-177g
77-1r-178¢g
77-1r—179g
77-1r-180g

77-1r-181g

77-1r-182¢g
77-1r-183g
77-1r-184g
77-1r-185g
77-1r-186g

1 L —==
-

(Suaeq) uo1q109g SSOJI)

76—0s—-189

Incident Energy (MeV)

23



Cross Section (barns)

10

MAT 7640 (d,remainder) 76-0s—189
Radionuclide Production Cross Section

— 77-1r-186ml |
: \\\\ ——————— 77_ I r— 1 87g
\\\_\‘:~-~\\\\\\ R '?'?—Ir‘—188g

\\ e _— ’7’7—Ir*189g

- T~ T E

| — o T7-1r-190g | 7

b \\\\\\\\\ \\\\\ ;

N O L S Photon

3 4 5 6 7 8 9 2
1O2

24 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

—~12 |

10

—~14 |

10

MAT 7640 Deuteron Fission 76—0s-189
Radionuclide Production Cross Section

—_— 0-7??-Nat

2 3 4 5 6 7 8 9 2 3
1OO 1O1

25 Incident Energy (MeV) 76—0s-189



76—0s—-189

MAT 7640

(d,n') «
Radionuclide Production Cross Section

75-Re—186g

75—Re—186m4

X10

1
0.

(Suaeq) uo1q109g SSOJI)

10O

76—0s—-189

Incident Energy (MeV)

26



Cross Section (barns)

MAT 7640 (d,3n) « 76—0s-189
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 T T T T T T T T —I_:
—— 75-Re-184g¢g
——————— 75—Re—184mbS

3 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | E

10 15 20 25 30

27 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

10

MAT 7640 (d,n') p 76-0s-189

Radionuclide Production Cross Section
T T T T T T

——— 76-0s-189¢g
------- 76—-0s—-189m1

3 4 5 6 7 8 9 1 2 3
10

28 Incident Energy (MeV) 76—0s-189



MAT 7640 (d,n') Ru« 76—0s-189
Radionuclide Production Cross Section
T T T T T T T T T T T T T T T
—9
X100 .0 F | —— 73-Ta—-182¢ 7
A 73-Ta—182m1 1
—— 73-Ta-182m29 1
0.8 [ )‘
= "_
g ‘
© ]
s : I
o 0.6 L ii
© |
2 i
O ]
) 1§
n 1
y |
O 0.4 — I:_
< );
&) ,:
'k
o2t k
OO | | TRUTT TR T A O | l ol j
_ 5 — 5 — 5
103 1O2 1O1 10O 101
Incident Energy (MeV) 76—0s-189

29



Cross Section (barns)

MAT 7640 (d.,2n) p 76—0s-189
Radionuclide Production Cross Section

——— 75-Re-188g
------- 75-Re—188m7

10 15

30 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

MAT 7640 (d,n') p « 76-0s—189

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 T T T T T T T T T T T T T g

— 74-W -185g
------- 74-W —185m6

10 25 30

31 Incident Energy (MeV) 76—0s-189



MAT 7640 (d,vy) 76—0s-189
Radionuclide Production Cross Section

4'_I T T T T T T B
_6-
X10 - | —— 77-1r-191g
N 77-1r-191m3
- | —-——  77-1r—-191m10
3L ]
o
=
&
©
2
o
S
. < b ;
O
()]
0N
n
N
0]
g
(@)
1L ]
0 ku . e e L
_ 5 — 5 — 5 5
103 1o2 1o1 1oO

32 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

MAT 7640

(d,p) 76-0s—189

Radionuclide Production Cross Section

— 76-0s-190g

Ié... =1 5 0 5 1

10 10 10
Incident Energy (MeV) 76—0s-189



Cross Section (barns)

MAT 7640 (d,d) 76—0s-189
Radionuclide Production Cross Section

T T T T T T T T T T T T T3

——— 76-0s-189¢g
------- 76—-0s—-189m1

bl | | PP TP PP AR TR | | | T TOR TR T O | | | PP TP PR ORI |

_ 5 — 5 — 5
1O3 102 1O1 10O

34 Incident Energy (MeV) 76—0s-189




Cross Section (barns)

MAT 7640 (d,He-3) 76—0s—-189

Radionuclide Production Cross Section
T T T T T T T

——— 75-Re-188g
------- 75-Re—188m7

2 3 4 5 6 7 8 9 1

35 Incident Energy (MeV) 76—0s-189



Cross Section (barns)

10

10

10 |

12 |

MAT 7640 (d,p) d 76-0s—189

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 T T T T T T T T T T T T T

. | —— 75—-Re-188g
S 75—Re—188m7

10 15 20 29 30

36 Incident Energy (MeV) 76—0s-189



X10

Cross Section (barns)

MAT 7640 (d,d) « 76—0s-189
Radionuclide Production Cross Section
_'| 1 T LARRARAAAM 1 T LALLM 1 T T 1
——— 74-W -185g
——————— 74-W —185m6
\
]
| I PP TR T o | ) PR TPUT TUTTT T I T | N PR DT TUUI TOR AR T | |
_ 5 — 5 — 5
1O3 102 1O1 10O 101
37 Incident Energy (MeV) 76—0s-189



