Cross Section (barns)

10

10

10

10

10

MAT 3920

Photon Major 39-Y -87

O Kelvin Cross Sections
T T T T T T T

—— Photon Inelastic

------- (7.7)
/
////
//
/
/
/
_ / -
/
/
//
////
//
/

/

/
L i

/ 3

| // L L L L L L L L | L
0 2 3 4 5 6 7 8 9 1 2 3

10 10
1 Incident Energy (MeV) 39-Y -87



MAT 3920 Photon Neutron Production
O Kelvin Cross Sections

104 L / _/__,/,_’-,—;' ]
/&)\ 5 ///' T - ///
% / //// //
F\Q/ 3 // /// /l E
5 -
8 / /’/// ("
:.g 1(_)6 L ' // | /// _
[} 5 g ' /// ’,J //
n ! I’/ //// /
n | L /
0 | s / ~
0 | S ]
5F ‘ 7 ! ~
O _ | ’/ //
_8 | [/
10 - | / |/ _
5 F p / W

5§j/ —— (7.20)

- (yn') a ) T R e e
—18 (7,n") pPgp 22 24 26 28 30
———— (y.,n") d

30-Y -87

2| —— (7,2n) p Incident Energy (MeV)




39-Y 87

Photon Charged Particle

O Kelvin Cross Sections

MAT 3920

T L >~
L /] g_u
]
]
! \\ >
! / _
P 3
I /
L/
1 \\
P/
\ /
\
4
\\ ////// - 2
\ ||||||||||||||||||||||||||||||||||||||
_\ e ] P
| =
* o)
_ =
\ N—
\ Sy
)
S
\ 5
\ <
// E
\ +
\ o
/ [0)
\ o
\ .m
\ &
\ b
\. -
L L /] ©
\ ~
.
e i
\
5 A" Q N
~_
e W W T\ [s0]
- - -~ n —~ \
88 e \.
U N
— N N e N Tc~—
T l/, a
A '
En AN
1 //z
T——o
l [ ARRRA 1 Lovvorinanos Lig [ AR 1 Lo Lovorivanar oy oy
o] o] o] o] o] 0 0 0
<# © ®
@) e} o o
— «— — «—

(Suaeq) uorq09g SSOJI)



Cross Section (barns)

10

MAT 3920 Photon Charged Particle

O Kelvin Cross Sections

— (7.t)
——————— (v,He-3)
—— (7,a)
E | (7.2a)
- | —— (7.2p)

4 Incident Energy (MeV)

39-Y -87



Cross Section (barns)

10

MAT 3920

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

39-Y 87

——— Photon Inelastic
——————— (v,n") Ground

—-— MT= 51 (y,n’') Level
—— (7,n") Continuum

15

Incident Energy (MeV)

20

30

39-Y -87



Cross Section (barns)

MAT 3920 (7,p) Levels 39-Y -87
O Kelvin Cross Sections

— (7.p)

10
6 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

—~10 |

10

MAT 3920 (7,d) Levels 39-Y -87
O Kelvin Cross Sections

— (7.4d)

15 20 25 30

7 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

MAT 3920 (7,t) Levels 39-Y -87
O Kelvin Cross Sections

8 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

—12 |

10

—14 |

10

10

MAT 3920 (7,He3) Levels 39-Y -87

0O Kelvin Cross Sections

- | —— (7,He-3) 3
Lttt A ......... [T TR AR TR TR TN T T [T TR TR VRN VRN TN T TN [T TR TR TN TN TN T 3
20 22 24 26 28 30
9 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

10

MAT 3920 (7,a) Levels 39-Y -87
0O Kelvin Cross Sections

— (7, a)

20 25 30

10 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

10

—_
ol

V)

MAT 3920

Photon Inelastic

Radionuclide Production Cross Section

39-Y 87

39-Y -86g
39-Y -86m2

11

Incident Energy (MeV)




Cross Section (barns)

10

10

10

MAT 3920 (7,remainder) 39-Y -87
Radionuclide Production Cross Section
T T T T T T
- | —— Neutron T
I P — 1-H -1 |
_ 1-H -2
- —— 1-H -3 .
| 2—-He—-3 i
e 29—-Cu—-58¢ -
—-— R9-Cu-59g
- | ——- 29-Cu-60g T
| | —-——- R9-Cu-Blg i
— 29-Cu-62g
I ///f—_——_——— ———————
- ///// —’/_—/ ————————
- e
/ _—"
— / //‘
///,
L //
C | | | | | | |
3 4 5 6 7 8 9 2

12 Incident Energy (MeV) 39-Y



Cross Section (barns)

10

10 |

MAT 3920

Radionuclide Production Cross Section

(7,remainder)

29-Cu—-63g
29—Cu—-64g
30-Zn-60g
30-Zn-61g
30-Zn-61ml
30-Zn—-61m2
30-Zn-61m3
30-Zn-62g
30-Zn—-63g
30-Z2n—-64¢g
30-Zn—-65g

13

Incident Energy (MeV)




Cross Section (barns)

=10 |

10

—~12 |

10

MAT 3920 (7,remainder) 39-Y -87
Radionuclide Production Cross Section

- | —— 30-Zn-66g
R 30-Zn-67g
—-— 31-Ga-62¢g
——- 31-Ga-63g
—--—- 31-Ga-64g
—— 31-Ga—-65g
——————— 31-Ga—-66g
—-— 31-Ga-67g
——- 31-Ga-68g
—--—— 31-Ga—-69¢
—— 32-Ge-65g

14 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

—~10 |

10

12 |

10

MAT 3920 (7,remainder) 39-Y -87
Radionuclide Production Cross Section
AR T T T AR AR A AR AR AR AR A T
e ==
g e
///,/f// = ==
///// ///// //
- ///,/// ,//// = =
A — T T —
e _— T~
// e _ /// / ___________ <
L ////// /// ST ,/ \\\\\\\\\\\\\\\\\\ 4
- / // /f//// T -
e /5;3:/,// //,/*// e
S 7 // ’/
3 ,/—’Jl/l// //// // E
At
i Yy 4 [ yd / —— 32-CGe-66g | |
;7 V {/ 5 A R 32-Ge-67g
o Voo / — -~ 32-Ge-68g
FEN N g R 4 — - 32-Ge-69g
3 J / ,/ S .~ 32-Ge-70g | 1
/ -l | / —  32-Ge-Tlg
; e / - 32-Ge-72g
3 | [ —— 33-As67g | -
i //’ ' ——- 33-As-68g
/ ¥ . l —--— 33-As-69g
L I / —— 33-As—70g | |
1o |l’l |||||| /u ’ L L | L L VAR |A NN I N TP P T TP R T B B B B | T T T A T B T | T A T B B B T | A T AT T S B T T 1
60 80 100 120 140 160 180 200
15 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

MAT 3920 (7,remainder) 39-Y -87
Radionuclide Production Cross Section
5 T T T T T T T T T T T '——l__L__"\'\'\\ T
5 [ ——
166 E 3
St T
5 :
168 E 7 3
5 /
- / /
/ / 33-As-71g
s // . j I [— 33-As-72g | -
5 / J / ! i —-— 33-As-73g
PO A 4 ! - ——- 33-As-74g
Tl N A ,/ | 5 Ve . 34-Se-69g | |
st | , | | / — 34-Se-70g '
] | | R 34-Se-71g
i |, | | / —— 34-Se-72g | |
st || ‘ | | — - 34-Se-73g :
) ‘ . i ; —— 34-Se-73ml
52 // | | | — 34-Se-74g
s bl /. NSOV SRS SOV TSROSOy
30 100 150 200
16 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

—~10 |

10

MAT 3920

(7,remainder)
Radionuclide Production Cross Section

39-Y 87

34—-Se—-75g
34-Se-76g
34-Se-77g
34—-Se—77m1
34-Se—-78g
35-Br-7l1g
35-Br-72g
35—-Br-72m1
35-Br-73g
35-Br-"74g
35-Br-74m1

—

p——

P

17

Incident Energy (MeV)

39-Y -87



Cross Section (barns)

10

—~10 |

10

10

MAT 3920 (7,remainder)

Radionuclide Production Cross Section

-~

e ————

—_——

T e——
- _

—_
——
—

——

—_—

35-Br-75g
35-Br-76g
35-Br-76m1
35-Br-77g
35-Br-77ml
35—-Br—-78g
35-Br-79g
35-Br-79m1
35-Br-80g
35-Br-80m1
35-Br-81g

3 4 5 6 7 8 9
1O2

18 Incident Energy (MeV)

39-Y -87




Cross Section (barns)

10

10

10

MAT 3920

(7,remainder) 39-Y -87
Radionuclide Production Cross Section

——— 36-Kr-73g
s 36—-Kr-74g
—-— 36-Kr-75g
——- 36-Kr-76¢g
—--— 36-Kr-77g
——— 36—Kr-78g
I 36—-Kr-79g
—-— 36-Kr-79ml
- | ——- 36-Kr-80g
—--— 36-Kr-8lg
- | —— 36-Kr-81ml

/

/7

|
|
|

—~

—— =
—_—_

|
|

© p-—-mmmmoe

2
1O2

19 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

MAT 3920 (7,remainder) 39-Y -87
Radionuclide Production Cross Section

- | —— 36-Kr-82g .
——————— 36—Kr-83g
- | —-— 36-Kr-83ml 7
——- 36-Kr-84g¢
- | —--—- 37-Rb-75g

_______ 37-Rb-77g
—  37-Rb-78g
— — 37-Rb-78ml
— -~ 37-Rb-79g |
37-Rb-80g

—_—
T —

l/
JI |

R R e T T

8 2
1O2

20 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

MAT 3920

(7,remainder) 39-Y

Radionuclide Production Cross Section

-87

37-Rb-81g
37-Rb—81m1
37-Rb—82¢g
37-Rb—82m1
37-Rb—83g
37-Rb—-84g
37-Rb-84m1
37-Rb—-85g
38-Sr-78¢g
38-Sr-79g
38-Sr—80g

-_——
—

—_——

T e

—_—

—_—
——

—

—
—_— -
— E

6 7

Incident Energy (MeV) 39-Y

-87




Cross Section (barns)

10

10

10

10

MAT 3920 (7,remainder)
Radionuclide Production Cross Section

39-Y 87

38-Sr-81g
38-Sr—-82¢ -
38-Sr—-83g
38-Sr—-83m1 7
38-Sr—-84g
38-Sr—85g
38-Sr—-85m1
38-Sr—-86g
39-Y —-80g i
39-Y -80m!
39-Y -8l1g 7

N it T

22 Incident Energy (MeV)

39-Y -87



Cross Section (barns)

10

10

10

MAT 3920 (7,remainder)
Radionuclide Production Cross Section

39-Y 87

39-Y -82¢ | -
39-Y -83g
39-Y -83ml | -
39-Y —84g
39-Y —84ml | 7
39-Y -85g
39-Y -85m1
39-Y -86g
39-Y -86m1
39-Y -87¢
39-Y -87ml

3 4 5 6 7 8 9
102
23 Incident Energy (MeV)

39-Y -87



Cross Section (barns)

0.020 |

@]
@)
—_
o

0.012 |

0.008 |

MAT 3920 (7,remainder) 39-Y -87
Radionuclide Production Cross Section

—  Photon

3 4 5 6 7 8 9 2
102
24 Incident Energy (MeV) 39-Y -87



39-Y 87

30
-87

39-Y -85¢
39-Y -85ml
39-Y

28

26
Incident Energy (MeV)

(7.2n)
Radionuclide Production Cross Section

24

-~
~—_

MAT 3920
3

(Suaeq) uorq109g SSOJI)

29



Cross Section (barns)

10t

—~10 |

10

—~12 |

10

MAT 3920

(7.n') «
Radionuclide Production Cross Section

37-Rb-82g
37-Rb-82m1

26

Incident Energy (MeV)




Cross Section (barns)

MAT 3920 (y.,n') p 39-Y -87
2 Radionuclide Production Cross Section

10

—— 38-Sr-85¢g
—————— 38—-Sr—85m2

—
(0]
N
o
[AY)
[\V]
N
o~
[AV)
o
[\Y)
09)
W
o

27 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

10

—_
ol
w
@

MAT 3920

(7.7)

39-Y 87

Radionuclide Production Cross Section

39-Y -87g
39-Y -87ml

4 5 6 7 8 9

Incident Energy (MeV)

2 3
1O1



Cross Section (barns)

=10 |

10

MAT 3920

(7.d) 39-Y -87

Radionuclide Production Cross Section

38-Sr—-85g
38-Sr—-85m2

15

29

29 30

Incident Energy (MeV) 39-Y -87



Cross Section (barns)

10

14 |

MAT 3920 (v,He-3) 39-Y -87
Radionuclide Production Cross Section

— 37-Rb-84g
------- 37-Rb—-84m2

30 Incident Energy (MeV) 39-Y -87



Cross Section (barns)

10

10

12 |

14 |

MAT 3920 (7,2a) 39-Y -87

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

. | —— 35-Br-79g
N pE— 35-Br-79m1

15

31 Incident Energy (MeV) 39-Y -87



