Cross Section (barns)

[EEN
Ql

—_
ol

10

Y,

(6V]

MAT 7331 Photon Major 73—-Ta—182
0O Kelvin Cross Sections

——— Photon Inelastic
------- (7.7)

1 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

[EEN
Ol

10

N

MAT 7331

Photon Neutron Production 73-Ta—182
O Kelvin Cross Sections

- | —— (7.20)
S (7!311)
| —— (7.n)
L | (7.2n)
| (7.3n)
| (7.n") 1
—-— (y.,n")
——- (7.,2n)
—
-
- e =
E /
/ -
/ ///
-—" el —
E ,/’/ ///// // 3
e // —
_— / ~
,// ///J///
// / ]
E / / - — 3
s e /
d {7 -
/] I /
E // /’//J // 3
e /// J //
bl Ll .|....///././l........./'
10 15 20 25 30

Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

—_
Ql
o

(o}]

MAT 7331 Photon Charged Particle 73-Ta—-182
O Kelvin Cross Sections
.I ' ' ' ' ' ' T /’-
/wvf‘-
3 (')’,l'l ) x /// / \{—
------- (7.2n) o / ;
—— (7,3n) « //
i f*fWJﬂ)p /////_
—— (7.n') d N
[/ ,
——————— (7.2n) p
- | —— (.p) ;
——- (7.4d)
—-— (7.t)
- | —— (7,a) 5
1 L L L L L i 1 l:! :
2 4 5 6 7 8 9 2 3
1OO 101
3 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

MAT 7331

(7.,n') Level

73-Ta—182

. N —— Photon Inelastic ]
\\\ —————— (v,n') Ground E

N —-—— MT= 51 (7,n') Level
i \\\ —— (7,n") Continuum ]
E \k\ E
E \\\\\\\ E
...... [ IR TV T TUPIT TUV ROV TOR .\ IR T VI TP TUUN FUUNT TUTT TURT T T T I T T T TP T TV TOU . 3
10 15 20 25 30
4 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 7331 (7,p) Levels 73-Ta—182
0O Kelvin Cross Sections

— (7.p)

20 25 30

5 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~12 |

10

MAT 7331 (7,d) Levels 73—-Ta—182
0O Kelvin Cross Sections

— (7.4d)

25 30

6 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 7331 (7,t) Levels 73—-Ta—182
0O Kelvin Cross Sections

— (7.t)

25 30

7 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~10 |

10

12 |

10

MAT 7331 (7,a) Levels 73-Ta—182
O Kelvin Cross Sections
— (7. a)
4
100
8 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

10

10

MAT 7331 (7,remainder) 73-Ta—182
Radionuclide Production Cross Section

| | —— Neutron |
——————— 1-H -1
- —— 1-H -2 -
— 1-H -3
| —-—-- 2—-He-3 ]
[ — 68-Er—157¢g |
- | —-— 68-Er—-158¢g .
| | ——- 68-Er-159¢ i
—-—-— 69-Tm—-158¢
L | ——— 69-Tm-158m1 i
////// __________
N
/ /__/"/—
[ T
= _—
//’
L //’ /
. . . . . . /
3 4 5 6 7 8 9 2

9 Incident Energy (MeV) 73-Ta-182



Cross Section (barns)

—~10 |

10

MAT 7331

(7,remainder)

Radionuclide Production Cross Section

73-Ta—182

69-Tm-159g _
69-Tm-160g ]
69-Tm—-160m1 | i
69-Tm—161g
69-Tm-162g
69-Tm—162m1
69-Tm-163g
69-Tm—164g
69-Tm-164m1 | 3
69-Tm—165g 3
69-Tm-166g

100

Incident Energy (MeV)

73-Ta—182



a Y]
0] s0]
— —
| |
© d
] :
™ M
o>~ ™~
g
0]
o=
)
0
()
N
[0)] —~~
nr -
@] ()
~ =
~Q0 ~
r L
0 g >
© 0 ol
o~ S
— ()
o O =
g 3 Ea|
0T
~ 0 +
~ N o
o~y Q
~ Lo}
(0] o
o )
o— n
— b
@)
3
g
]
o)
al
. 0 o) 80 &) B0 B ) &0 B) Bl &
-0 00O —M0Oo - 0NM
© O O~ 10© O O
TTTTTTTTITTLT
g 8 8 & 5 £ 000 00
(efeTETEY
ONONONONONONONONONGNG)
© © O O O© O~
pon [ [
™M | 1
™ I R I
r HEREEEEN
M
—
= L L L s L L L ] ® —
0 0 0 0 0 0 '®) 0 0 N 0
© ® — —
(@] @) 1O @)
— — — —

(suaeq) uorq09g SSOJI)



Cross Section (barns)

MAT 7331 (7,remainder) 73-Ta—182

Radionuclide Production Cross Section
S g T T T T T T

70-Yb—164g
------ 70-Yb—165¢
— _  70-Yb-166g
— __ 70-Yb-167g
— —— 70-Yb-168g
— 70-Yb-169g
------ 70-Yb—169m1 | ]
—— 70-Yb-170g | 1
— - 70-Yb-171g ;
. 70-Yb-172g
— 70-Yb-173g

| L
9 2
1O2

12 Incident Energy (MeV) 73-Ta—-182

m R



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 7331 (7,remainder) 73-Ta—182
Radionuclide Production Cross Section
T T T T T T
3 o TEN
—  70-Yb-174g // /o NN
------- 70-Yb—-175g / // N
| | —-— 70-Yb-176g J /S 4
- | ——-  70-Yb-176m1 S |
—— 70-Yb-177g v
—— 70-Yb-177m1 | T e .
Z E— 71-Lu—-160g L | e N
—-— 71-Lu-160n1 ~
——- 71-Lu-161g s N T
L |~ 71-Lu-162g P I I = St
<y - | : N E
— 7i-lwie2ml | Y - |1 / \
/ // “};‘M
E // . //’/ s | E/ N
- 7/ o
/4// /I J/ I E'
3 i e J 3
- — |
/ [ / |
A — |
7
3 - A 3
Y Ay I -
7/ |
i | ]
E I‘/ | 3
) |
A |
- |
! L L L L L L 1 L
3 4 5 6 7 8 9 2
10°
13 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

MAT 7331 (7,remainder) 73-Ta—182

164 Radionucl ide Production Cross Section
5
10° B
5
10° B
5[
107 | ! )
; ‘ | | ! | ) ——— 71-Lu-162m2
5t I | ! A - 71-Lu—163g
| ;' | | —_ 71-Lu-164g
8 | : , | ——- 71-Lu-165¢
107 | “ \ i —-— 71-Lu-166g i
) ‘ i — 71-Lu-166ml1 | }
i , O [ 71-Lu-166m2
/ \ i —— 71-Lu-167g
9 /’ ‘ i ——— 71-Lu-167ml
107 L / . i —--— 71-Lu-168g 5
: / \ i —  71-Lu-168ml | |
. / . i Loy | Lty i ......... [ Lot [ ]
80 100 120 140 160 180 200

14 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

MAT 7331 (7,remainder) 73-Ta—182

Radionuclide Production Cross Section
T T T T T T

—— 71-Lu-169g | 3
) R [ 71-Lu-169m1 | ;
7 —— 71-Lu-170g
i /’ ——— 71-Lu-170m1
[ —-— 71-Lu-171g
——— 71-Lu-171ml
------ 71-Lu-172¢
—-— 71-Lu-172ml
——- 71-Lu-173g
—-—— 71-Lu-174g
——— 71-Lu-174ml | 3

L L L 1 L

7 8 9 2
102

15 Incident Energy (MeV) 73-Ta-182




Cross Section (barns)

10

10

10

10

MAT 7331 (7,remainder) 73-Ta—182

Radionuclide Production Cross Section
T T T T T T

- | ——  71-Lu-175g 3
0 71-Lu-176g :
| —-—  71-Lu-176m1 ]
L | ——- 71-Lu-177g 3
| ——— 71-Lu-177m1 :
_ 71-Lu—178g '
I — 71-Lu-178n1 E
| —— 71-Lu-179g¢ E
——- 71-Lu-180g
i 72-Hf-161g E
' 72-Hf-162¢ ]

S p—p— ey = S

- ————
—_—— 3
—_—
—_— 3
—_—

e ST

_ L —— e — e ——
- —— — L
—_—

—_—
—_—
—_—
—_—
—_—
—_—
——
—_—

1IN . . . ) E

3 4 5 6 7 8 9 2
1O2

16 Incident Energy (MeV) 73-Ta-182



(v, remainder) 73-Ta—182

Radionuclide Production Cross Section

MAT 7331

Hf-165g

72-Hf-163g
72-Hf-164g
72-Hf-166g
72-Hf-167¢g
72-Hf-168g
72-Hf-169¢g
72-Hf-170g
72-Hf-171g
72-Hf-171m1
72-Hf-172¢g

72—

~

—~——

~<_

120 140 160 180 200

100

—_—————

~o

—

(Suaeq) uo1q109g SSOJI)

60

73-Ta—182

Incident Energy (MeV)

17



MAT 7331 (7,remainder) 73-Ta—182

Radionuclide Production Cross Section
T T T T T T

Cross Section (barns)

==
= ====

—_—
—_——
PR
—_—

—_—————
-_——

S——
—_—

~~

\\\\\\\\\

—_—— —

—_—

—_—

T —
——

72-Hf-173g
72-Hf-174g
72-Hf-175g
72-Hf-176g
72-Hf-177g 3
72-Hf—177m1 3
72-Hf-177n2 | ]
72-Hf-178g 1
72-Hf-178m1 3
72-Hf—178m2
72-Hf-179¢g

L

6 7 8 9
1O2

Incident Energy (MeV)

73-Ta—182



Cross Section (barns)

10

—_
ol
V)

[N
ol
N

MAT 7331 (7,remainder) 73-Ta—182
Radionuclide Production Cross Section

——  72-Hf-179m1
------- 72-Hf-180g

. | —-— 72-Hf-180m1 -
| | ——- 72-Hf-181g ]
- | —— 73-Ta-162¢g ;

——————— 73-Ta-164g
= | —— 73-Ta-165¢g E
F | ——- 73-Ta-166g ]
—--—— 73-Ta-167g
—— 73-Ta-168g

3 4 5 6 7 8 9 2
1O2

19 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

[EEN
ol
N

10

MAT 7331

(7,remainder)

Radionuclide Production Cross Section

73-Ta—182

73-Ta—169g
73-Ta—170g
73-Ta-171g
73-Ta—-172¢
73-Ta—173g
73-Ta—174g
73-Ta—175g
73-Ta—176g E
73-Ta—177g 3
73-Ta—-178g

73-Ta—-178m1

20

Incident Energy (MeV)

73-Ta—182



Cross Section (barns)

MAT 7331

(7,remainder)
Radionuclide Production Cross Section

73-Ta—182

73-Ta—-179g —
73-Ta-180g
73-Ta—-180m1
73-Ta-181g
73-Ta-182g

73—-Ta—182m2
Photon

—_——~

~——
T————

N —
= —_—

4 5 8 v 8 9 2

Incident Energy (MeV)

73-Ta—182



Cross Section (barns)

—~10 |

10

~14 |

10

=16 |

10

MAT 7331 (v.,2n) d
Radionuclide Production Cross Section

73-Ta—182

——— 72-Hf-178¢g
_______ 72-Hf-178m5
——— 72-Hf-178m10

!
|
[T T .%n’l T T T T T SO T | /

24 26 28

22 Incident Energy (MeV)

30

73-Ta—182



Cross Section (barns)

MAT 7331 (7,2n) 73—-Ta—182
Radionuclide Production Cross Section

73-Ta—180g
- 73-Ta-180n2 | -

15 20 25 30

23 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

=12 [

10

MAT 7331 (y.n') a 73-Ta—182

Radionuclide Production Cross Section
: : : , :

- | ——  71-Lu-177g
2 71-Lu-177m10

5 6 7 8 9 1
10
24 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

—~10 |

10

10

MAT 7331

71-Lu-176g
71-Lu-176m1

15

(v.2n) « 73-Ta—182

Radionuclide Production Cross Section

73-Ta—182

Incident Energy (MeV)



Cross Section (barns)

—~10 |

10

MAT 7331 (y.,n') p 73-Ta—182

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 ]

. | —— 72-Hf-180g .
| 72-Hf-180m5 :

30

26 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

10 |

MAT 7331 (y,n') d 73-Ta—182
Radionuclide Production Cross Section

—— 72-Hf-179g
= | 72-Hf-179m5 E

27 Incident Energy (MeV) 73-Ta-182



Cross Section (barns)

MAT 7331

(y,n') t 73-Ta—182

Radionuclide Production Cross Section

72-Hf-178¢g
72-Hf-178md
72-Hf-178m10

28

Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~10 |

10

=12 [

10

MAT 7331 (v.,2n) p 73-Ta—182
Radionuclide Production Cross Section

—— 72-Hf-179¢g
_______ 72-Hf—-179m5

29 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

10

MAT 7331 (v.,7) 73-Ta—182
Radionuclide Production Cross Section

L | 73-Ta-182g / 3
) — 73-Ta-182m1 / :
. 73-Ta-182m29 )
yd
. | | ]
2 3 4 5 6 7 8 9 2 3
10° 10!

30 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

12 |

10

MAT 7331 (v.,d) 73-Ta—182
Radionuclide Production Cross Section

——— 72-Hf-180g
_______ 72-Hf-180m5

10 30

31 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~10 |

10

—~14 |

10

MAT 7331 (v.t) 73—-Ta—182
Radionuclide Production Cross Section

—— 72-Hf-179¢g
_______ 72-Hf-179m5

30

32 Incident Energy (MeV) 73-Ta—-182



Cross Section (barns)

—~12 |

10

—~14 |

10

MAT 7331

Radionuclide Production Cross Section

71-Lu-178g
71-Lu-178n3

73-Ta—182

73-Ta—182

Incident Energy (MeV)



