Cross Section (barns)

10

10

10

10

MAT 3222

Photon Major

3=2-Ge—69

0O Kelvin Cross Sections

—— Photon Inelastic
(7,7)

4 5 6 7 8 9

10

Incident Energy (MeV)

1 2 3



10

10

10

10

Cross Section (barns)

10

MAT 3222 Photon Neutron Production 32—-Ge—-69
0O Kelvin Cross Sections
T T T T T T T T T
— (7.2n)
| (7,0') a |
—-— (7,2n) «
——- (7.,n") p e -
| ——— (7,n') Ra ////// T —— o
/ |
------- (7.,2n) p ///// //’__,,_—-—————-----':;;;::;"‘:::---------———~-~—---________________5_
|/
n L’ -
L /// ' // a
[ /!
oy /
i/ : |
i j/ i 455;/_
/w e
_ - / _
] [}
! —
P !
L ,: | / _
] / )
L E ‘ i — i i
g | | !
/./ | , l , , , , , , , | , | | /. : ,
15 20 25 30
32-Ge—-69

2 Incident Energy (MeV)



Photon Charged Particle 32—-Ge—69

MAT 3222

0O Kelvin Cross Sections

UO 13098 SSO0J)

32-Ge—69

Incident Energy (MeV)



Cross Section (barns)

32-Ge—69

MAT 3222 Photon Charged Particle
162 O Kelvin Cross Sections
5 //’/—\\\ :
i . —
(7.t) -
I (7!He_3) /
st | —— (7.2) Ve
| —— (7.20) _
_ (9,2 ’
o (7.2p) /
N o
e (7.p) d )
—— (7.p) t /
(/
10° : S
5 ¢ /
|
| /
10° | . / / | / ]
5t ‘ ! [ g !
| |/ | |
E / : / I/ E | =
5 // .| / ,// ; J -
~10 | ,/ ] 5 /
107 [ oA | ]
./ \ 1 | /7 : / E
6 7 8 1 3
10
Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222 (7.,n') Level 32—-Ge-69
O Kelvin Cross Sections

/ \\\\ \\\\\ ——— Photon Inelastic 3
V e ~ | (7,n') Ground ]

[N \ —-— MT= 51 (7,n') Level
‘\ . ——— (v,n') Continuum ]

7/
- /
’
-’
|

10 15 20 25 30

5 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222 (7,p) Levels 32—-Ge-69
O Kelvin Cross Sections
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
— (7.p)
10 15 20 25 30
6 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222 (7,d) Levels 32—-Ge-69
O Kelvin Cross Sections

— (7.4d)

15 20 25 30

7 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222 (7,t) Levels 32-Ge-69
0O Kelvin Cross Sections

8 Incident Energy (MeV) 32-Ge—-69



Cross Section (barns)

—~10 |

10

MAT 3222 (v,He3) Levels 32—-Ge-69
O Kelvin Cross Sections

—— (7,He-3)

25 30

9 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

10

—~10 |

10

MAT 3222 (7,a) Levels 32—-Ge-69
O Kelvin Cross Sections

— (7, a)

10 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

10

10

10

MAT 3222 (7,remainder) 32-Ge-69

Radionuclide Production Cross Section
T T T T T T

— Neutron

e 1-H —1 .
——  1-H -2

i ——~  1-H -3 i

I .~ 2-He-3 i

w N 22-Ti-42¢ | T

. 22-Ti-43g
. 22-Ti-44g
R —— 22-Ti-45g | -
_ 22-Ti-46g

P e e e e e e e T e e T T T . . e
_ e ————  _______—__—_—C

//////::::d- —————————————————
L // ////_,
- ’(/
B L L L L L L 1
3 4 5 6 7 8 9 2

11 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

=10 |

10

MAT 3222 (7,remainder) 32—-Ge-69
Radionuclide Production Cross Section
""" N B M I I LML I MMM |
_. e
' =
’/// /’
T e s
- d o T T ]
//// //////,/ ///
//// ////// ,/// ////_\\\\\\
// //// ///////
. 4 L
] oy e 3
//’/ / / // /C// —_— T T ——
ya / S o e
- / /’” ~ // /”// /’/’/—
3 = ///J e //// ;o T E
/ /// ~ " //
// / J// // L7 //
B / / ///// . /// /// ]
' pd ‘ ///’/;/ L — 22-Ti-47g 3
/ sy /,/ N — 22-Ti-48g
/’/ iy i —— 22-Ti-48nml
] , L ;o __ 22-Ti-49g | 1
| ,;ﬁf/ ( % — -~ 22-Ti-50g
. V> e // ------ 23V —46g | 1
/V/ | // - ——— 23-V —47¢ 3
Y vey / / ——- 23-V -48g | |
i SooAal = 23-V -49g | ]
: |7/ o —— 23V 50g | ;
Al W L S e e .
80 100 120 140 160 180 200
12 Incident Energy (MeV) 32-Ge—-69



Cross Section (barns)

=10 |

10

—~12 |

10

MAT 3222 (7,remainder)

Radionuclide Production Cross Section

32-Ge—69

_—
—_—
———

-—

23-V —5l1g
23—V —52¢g
23—V —53g
24—Cr—47g
24—Cr—48g
24—Cr—49g
24—-Cr—-50g
24-Cr—-5lg
24—-Cr—52¢g
24—Cr—53g
24—Cr—54g

|
50 100 150

13 Incident Energy (MeV)

L |
200

32—-Ge—69



Cross Section (barns)

=10 |

10

=12 [

10

32-Ge—69

MAT 3222 (7,remainder)
Radionuclide Production Cross Section
' ' /_/'./———-ﬁ-\_\\\‘\“' :
///// __________ e _
~ /// _‘_/"ﬂ::_—________-*“‘::\:\? 3
= —7’:’%—1 \\\\\\\\
) P ___/"/’—//”::// __________ o
/’///4 o
//7 7/ /”’/// /// 5
74/ 4 // //////// //—-”'” _: ‘‘‘‘‘‘
T s / - —— T
/// / / // // ////,/'
/ / s Y Var 3
/ / / // //// ———
; S ji T
/ ' j / y 7 3
/' / /J ! l/ //// /////
/ / //, // /// 1
i j | | /j' — 24-Cr-55g | |
- ! JI [ /0 2 [ 25-Mn—49g 5
[ a 1/ — -~ 25-Mn-50g
| / I /// . 25-Mn-50ml
3 Do / ; J/ — - 25-Mn-5lg E
/| /o 1 — 25-Mn-52g
| ! y " N 25-Mn—52m1
. / ll | | V4 -~ 25-Mn-53¢ | 1
f | ' | // ——- 25-Mn-54g ;
! i : | —--—— 25-Mn-55g ]
! | | | / —— 25-Mn-56g | -
A | S —— -
50 100 150 200
14 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222

Radionuclide Production Cross Section

(7,remainder)

32-Ge—69

25-Mn-57g
25—Mn—-58¢g
25—Mn—-58m1
26-Fe-Hlg
26-Fe—-52g

26-F'e—-53g
26—-Fe-53m1
26-Fe—-54g
26—-Fe—-bHd¢g
26-Fe—-56g

15

Incident Energy (MeV)

32—-Ge—69



Cross Section (barns)

10

10

MAT 3222 (7,remainder) 32-Ge-69
Radionuclide Production Cross Section

—— R6-Fe-57g
- - 26—-Fe—-58g 7
—-— 26-Fe-59g
——- 26-Fe-60g -
—--— R27-Co-53g

| - 27—Co-54m1 T Tee———
—— 27-Co-5%5¢g |
- | ——- &27-Co—-956g
—--— 27-Co-57g
27-Co—-58¢g

e — ———

===

ST e e
- /// ///’// -
7 e —
Y ———
i, / ]
/ /// =
/,// //
- / s -
/ /
II e
: /
| /
- | / -
|
| /
| s
{ /
- | / -
| /
|
o
J 1
|
3 4 5 6 i 8 9 2 2
10

16 Incident Energy (MeV) 32-Ge—-69



Cross Section (barns)

—~10 |

10

MAT 3222

(7,remainder)
Radionuclide Production Cross Section

32-Ge—69

27—Co—58m1
27—-Co—59g
27—-Co—60g
27—Co—60nm1
27-Co—61g
27—Co—62g
27-Co—62m1
L7—Co—63g
28-Ni—-55g
28-Ni-56g
28-Ni-57¢g

Incident Energy (MeV)

32—-Ge—69




Cross Section (barns)

MAT 3222 (7,remainder) 32-Ge-69

Radionuclide Production Cross Section
T T T T T T

107 |
— 28-Ni-58g

------- 28-Ni-59g
—__ 28-Ni-60g
. 28-Ni-Blg .

0 — ~ 28-Ni-862g
100 v | 28Ni-63g 1
------- 28-Ni-64g
—__ 28-Ni-65g
L | ——- 29-Cu-958g i
-3 —--— 29-Cu-59¢g
100 L | 29-cu-60g :

18 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222 (7,remainder) 32—-Ge-69
Radionuclide Production Cross Section

i —— 29-Cu-61g N

I R9-Cu—62¢g ]
—-— 29-Cu-63g

- ——- 29-Cu-64g -
—--—- 29-Cu-65g

i —— 29-Cu-66g ]

I 30-Zn—-59¢g |
—-—  30-Zn-60g

B ——- 30-Zn-61g 7
—--— 30-Zn-61ml

i —— 30-Zn-61m2 | |

—_——— ———— —-_—— T T ———mT o s ——
//”"’- ‘\/<< \\\\\\\\ e PPt et S
- - =" e e et e
- /,\\\ e —— 4
’ — - ———
// ~ Prad —- —— . —— o
e - T
| N _— e e——— — |
// / " =TT e
/ —_—— T T \“.
', Vi —— _//
/ -
=23 /
- ——_————— = == E—— e e—— e _
| ///j/ / e — L -‘/ _/’/ - _|
/) / - e
_ / ,/ /
/,r’ I/ // ,
- . .
g gy /O
~ i ——
- // // / | ’ eemmmm T -
[ //’
/ / = / -
7 .~
- ’/ // -
| //
/' '
1
- . | .
1
/ i
. 1 |
3 4 5 6 7 8 9 2 2

19 Incident Energy (MeV) 32-Ge—69



Cross Section (barns)

MAT 3222 (7,remainder) 32-Ge-69

Radionuclide Production Cross Section
T T T T T T

y 30-Zn-61m3
o / Y A B 30-Zn-62¢g
[ | / / —-— 30-Zn-63g
3 / . / ——- 30-Zn-64g
3 s / — - 30-Zn-65¢g

/ / /’ —— 30-Zn-66g ]

—————— 30-Zn-67g 3

,/ / —— 31-Ga-62¢g 3

' /’ ——- 31-Ga-63g

—--—— 31-Ga—-64g

/ — 31-Ca-65g

. RSSO N
5 6 7 8 9 2
1O2

20 Incident Energy (MeV) 32-Ge—69




Cross Section (barns)

10

10

10

10

MAT 3222 (7,remainder)
Radionuclide Production Cross Section

32-Ge—69

31-Ga—-66g
31-Ga—-67g
31-Ga—68g
32-Ge—64g
32-Ge—65g
32—-Ge—C6g
32-Ge—-67g
32-Ge—68¢g
32—-Ge—69g
Photon

/
C l , ] , , , , |
4 5 6 7 8 9
102

21 Incident Energy (MeV)

32-Ge—69



