10
W
£ 10°
©
Q0
=
0
b)

O
B 4
, 10
N
0
g
O
10°
5

MAT 4061

Photon Major

40-Z2r—102

O Kelvin Cross Sections
, : : : : SS—
——— Photon Inelastic
------- (7.7)
5
N\
// \
, \
7z \
// \\
/// \
- \
// \
i '
7 \
// ‘
— PR \
s !
- 1
s \
// !
- 1
/// 1
Pad Il
,’/ |
P I
Ve I
// I
v I
/// I
-~ I
- I
7 |
-7 I
— -7 \
/// I
/// :
// l
7/ I
// !
7 I
/ |
|
I
I
I
I
I
I
I
- I
I
:\
\\\\\
| | | | | | | | | |
0 2 3 4 5 6 7 8 9 1
10 10
1

Incident Energy (MeV)

40-Zr—102



Cross Section (barns)

MAT 4061

Photon Neutron Production
O Kelvin Cross Sections

40-Z2r—102

,/‘—/’—
///
///
3 7 .
7

J ///
e (7’2n) /// / E
J (7.3n) S /]
—-— (7.n") ; / ,
—— (7.2n) / ]
e | —— (v.n") !' P P

3 X /// /i////

A R (y,n") i e /////
_ S
L | —— (7,4n) /j - /07/ ]
| (7.2n o / ‘
(7.2n) P4 /
U T e . ./. TR AT TR T TR T T

15 20 25 30
2 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

MAT 4061 Photon Charged Particle 40-7Zr—-102
0O Kelvin Cross Sections

— (7.n")
"""" (7!211)
—-— (7,n")
——- (7,n")
— (7.n")

T R R

10

3 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

MAT 4061 (7.,n') Level
O Kelvin Cross Sections

40-Z2r—102

- || —— Photon Inelastic ) 3
——————— (v,n') Ground \k
—-— MT= 51 (y,n') Level )

-1l ——- (7,n') Continuum ; 3

.

T TP TUR TR T VT TUTOT TOUT TN NPT FOU FUUT TOROT SOOI TUTTT TOUT TOUT TUUT ST VU VUV FUUTTVUIT IV, VOVOT TUTT TR TV O OTT TOUN POV . ]

10 15 20 25 30

4 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

—~10 |

10

MAT 4061 (7,p) Levels 40-Zr—102
O Kelvin Cross Sections

— (7.p)

25 30

5 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

—~10 |

10

=12 |

10

MAT 4061 (7,d) Levels 40-7Zr—-102
O Kelvin Cross Sections

6 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

MAT 4061 (7,t) Levels 40-7Zr—-102
O Kelvin Cross Sections

7 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

10

—~10 |

10

—~12 |

10

MAT 4061 (7,a) Levels 40-Zr—102
O Kelvin Cross Sections

— (7, a)

10 15 20 25 30

8 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

10

10

10

10

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

——— Neutron
—————— 1-H -1
B _—— 1-H -2 7

1-H -3
_—— 2—He—-3

------ 32-Ge—-"74g
i —-— 33-As-75g | |
L ——- 33-As-76g i
—--—— 33-As-"77g
B —— 34-Se-76g 7
//// //__’_—__________————————“—_—_—_____ f///,ﬂ/""//j//
L ‘// // ///,,,//’// _
Ll ///// B |
/ _____________
|/ o |
/ ’/”/‘
L " _
i
L " b
L L L L L L 1 L
3 4 5 6 7 8 9 2 2

10
9 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

""" L Y B L L L N L L L L A B L LA I L L AL L AL
| | —— 34-Se-77g e ]
N — 34—Se-77m1 7 P

— - 34-Se-78g AT R

//' /f;/’/’/// T —

[ 84*86*79g /:/,/4/;, /// \\\>

. | —--— 34-Se-79ml /,// / 3
/ // J

—— 34-Se-80g A
S 35-Br-77g //// Z /,//// ST —_—
3 —_— 35-Br-77m1 / ,/// ///’/ // //:,/”/ T
- | —- 35-Br-78g e // A A
| ——— 35-Br-79g Iy

—Br— 7 )
B 35-Br-79m1 =7/ / -
E / //}// /// E
’/// /’I/
i !’I/ ///,// i
E /[l‘ /// 3
!
| T T TP T T S T | P T T TP TP T T T 1 | T S T T TP T T T 1 :
140 160 180 200

10 Incident Energy (MeV) 40-Zr-102



40-Z2r—102

Cross Section (barns)

MAT 4061 (7,remainder)
Radionuclide Production Cross Section
T T T T L LML L A L AL L L AL LI L L AL T
e
e TS
| s /74_/__/_—_—____,_.—_—’_”&: \\\\\\ .
~ i —IIt--_
// //////// /—/— 5\\i\<\\
/,//’ /,// V/:/_ \;~ T~
/ /,/’; 7/ // ﬁ_\\\\\
3 P P P e - — ]
,é///’ 7 T
////,’ 5 :/ ,// -
] Vot PN )
iy ey /
///I// // Il
/{;/’// i
] é;; y //// ; 3
’| e
/ . I/ —  35-Br-80g
] ] B 35-Br-80ml | 1
5 - 7y 3
3 //// / v —-— 35-Br-8lg 3
—10 | /// j // // ’/// —_— 35—Br‘—82g ]
10 3 /// // /'I / // ;I —_— 35-Br—-82ml E
5 }// I; I/ :' ——— 35-Br-83g ;
¥ | T N - 36—-Kr-78g¢g
] / [ | — 36-Kr-79g | |
5 | | | — 36-Kr-79ml |
3 i —--— 36-Kr-80g
—12 | l —— 36-Kr-81
16'° | | il
S 3 Loy oo LA L1 M L1 i P P T T TP T TP TP TP TP TR EE S TP T T T I S | N T S S T B T 1 3
80 100 120 140 160 180 200
11 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

10

10 |

MAT 4061 (7,remainder) 40-Zr—-102
Radionuclide Production Cross Section

S~ —

36-Kr-81m1
36—Kr—-82¢g
36—-Kr—-83g
36—Kr—83m1 .
36—Kr—-84g 3
36-Kr—-85g E
36—-Kr—-85m1
36—-Kr—-86g
37-Rb—79g
37-Rb—80g
37-Rb—-81g

T
\_
\\\
N\
S

12 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

—~12 |

10

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

! 37-Rb—-81m1 | -
| A0 37-Rb—82¢g -
' 37-Rb—82m1 | |
'/ —_~ 37-Rb-83g
/ ﬁ — —— 37-Rb-84g
| V —  37-Rb-84ml

N 37-Rb-85¢
—— 37-Rb-86g
’ 37-Rb—86m1
— -~ 37-Rb-87g
— 37-Rb-88g

~N
—_
\\
N
I
|

—_
N
|

|

|

|
UL DUUSTOUDR [ FUUDUOR! FOUURTOU IO _
80 100 120 140 160 180 200

13 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

—~10 |

10

=12 |

10

MAT 4061

(7,remainder)
Radionuclide Production Cross Section

40-Z2r—102

37-Rb-89¢g
37-Rb-90g
37-Rb-90m1
37-Rb-91g
37-Rb-92¢g
37-Rb-93g
37-Rb-94¢
37-Rb-95¢g
38-Sr—-80g
38-Sr-81g
38-Sr—-82¢g

-
==

o —

=

—_—

14

v

8

9

102

Incident Energy (MeV)

40-Zr—102



Cross Section (barns)

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

~S———

38-Sr—-83g
—————— 38-Sr—-83m1
—-— 38-Sr-84g
' ——- 38-Sr—85¢g
! —--— 38-Sr—85ml!l ]
\ ——— 38-Sr—-86g .
T 38-Sr-87g ]
| — — 38-Sr-87ml
i — - 38-Sr-88g
i —--— 38-Sr-89g
| —  38-Sr-90g
|

0

~—
~
“{:"‘—
™~

—

L L L L L L L L | L L L L L L L L L 1.3
0 150 200

15 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

10

10

10

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

—— 38-Sr-9l1g
i I 38-Sr-92¢g .
—-— 38-Sr-93g
T | ———- 38-Sr-94g¢ ]
—--— 38-Sr-95g
—— 38-Sr—-96g
I 38-Sr-97g i
—-— 38-Sr-98g
- | ——- 38-Sr—-99g 7
—--— 39-Y -82¢
— 39-Y -83g

_/ . . . . . | =

3 4 5 6 7 8 9 2
1O2

16 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

—~10 |

10

MAT 4061 (7,remainder)

Radionuclide Production Cross Section

40-Z2r—102

A

39-Y —-83m1
39-Y -84g
39-Y —84m1
39-Y -85¢
39-Y -85m1
39-Y —86g
39-Y -86m1
39-Y -87g
39-Y -87ml
39-Y -88g | 1
39-Y -89¢ 3

80 100 120 140 160

17 Incident Energy (MeV)

40-Zr—102



Cross Section (barns)

10

—~10 |

10

MAT 4061

(7,remainder)
Radionuclide Production Cross Section

40-Z2r—102

——
Il E e ——

Se— —

B

—_—
—_——-

————
====

=

1 1
1 !
! !
]

<R

=

—-92g ]
-93g .
-93m1 3
—94¢
—95¢g
—96¢g

I
!
|
|

!
!
|
|
i

| .

18

|

|

|

|

|

|

4 5 6 7 8 9

1O2

Incident Energy (MeV)

40-Zr—102



Cross Section (barns)

10

10

10

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

T
W W
AR

©
\
N~ <~~~ <K<~
\
©
@
8
—

T
|
|
W W W

—_——

—_——
—_—
—_——
—_—
—_——
—_—_—
—_—
—_—

8 9 2
102
19 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

10

10

MAT 4061 (7,remainder)

40-Z2r—102

Radionuclide Production Cross Section

e ———

—

—_— —
_—
—_—

-—>a

—_

— 40-Zr—-85m! 7
—————— 40-Zr—-86g
—-— 40-Zr-87g
—— 40-Zr-87m1
—--— 40-Zr-88g
——— 40-Z7Zr—-89g T
—————— 40-Zr—-89m1
—-—  40-Zr-90g i
——- 40-Zr-90m1
—--— 40-Zr-91g
40-Zr—-92g

e

T T T

—ms=mom———— o
e~ ___TIIC=-c=a=a.

—_
O L

60

20 Incident Energy (MeV)

40-Zr—102



Cross Section (barns)

MAT 4061 (7,remainder) 40-Zr—102
Radionuclide Production Cross Section

—— 40-Zr-93g
—————— 40-Zr—-94g
—-— 40-Zr-95g
B ——- 40-Zr-96g 7
—--—— 40-Z2r-97g
L — 40-Zr—-98g
—————— 40-7Zr—-99g
—-— 40-Zr-100g
——- 40-Zr-101g
—-— 40-Zr-102¢g
B ——— Photon 7

21 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

10t

MAT 4061

(y.n') p

Radionuclide Production Cross Section

40-Z2r—102

39-Y —100g
39-Y —100m4

Incident Energy (MeV)

40-Zr—102



Cross Section (barns)

MAT 4061 (y,n') t 40-7Zr—-102
Radionuclide Production Cross Section

— 39-Y -98g :
------- 39-Y -98m5

24 26 28 30

23 Incident Energy (MeV) 40-Zr-102



Cross Section (barns)

12 |

10

MAT 4061 (v.,d) 40-7Zr—-102
Radionuclide Production Cross Section

— 39-Y -100g
------- 39-Y —100m4

-

N

24 Incident Energy (MeV) 40-Zr-102



