Cross Section (barns)

10

10

10

10

10

MAT 8773

Photon Major 87-Fr-228

O Kelvin Cross Sections
T T T T T T T

Photon Inelastic AN
(7.7)

2 3 4 5 6 7 8 9 1 2 3
10

Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

MAT 8773 Photon Neutron Production 87-Fr-228
0O Kelvin Cross Sections

- | —— (7.2n) .
| (7,3n) 3
| —— (7.n") «
[ | —- (7.2n) «
| (7.30) «

o
—-—— (7,2n) p
- | —— (v.3n) p 7

10 15 20

2 Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

10

MAT 8773

Photon Charged Particle 87-Fr-228
0O Kelvin Cross Sections

////////Tt

— (') @ _— I
——————— (7,2n) « ///” |
- (7’81'1) o // ]
———- (7.n") p - 3
——— (y.n') d S it
/ — 1]

10 15 20 25 30

Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

MAT 8773 Photon Charged Particle 87-Fr-228
0O Kelvin Cross Sections

5:| T
| —— (7.2n) p
F | (7,3n) p ;
e
| —— (7.d
10° L | — (.t )
5 3
5t ;
10° i __
5 3
5 E I ’/ ‘I/ ,‘I/ 3
10'0 | ) L]
5¢E H / / :x 3
| / :/ |
3 ,/ l J ; 3
i [ e
1612 ; ! ) ! j 3
5-| . . . . . . . . l / l //
100 2 3 4 5 6 7 8 9 101 2 3
87-Fr-228

4 Incident Energy (MeV)



Cross Section (barns)

MAT 8773

O Kelvin Cross Sections

(7.,n') Level

87-Fr-228

——— Photon Inelastic

F | - (v,n") Ground
| | —-— MT= 51 (y,n') Level
t || ———- (7,n') Continuum

o 1

Incident Energy (MeV)

87-Fr-228



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 8773 (7,p) Levels 87-Fr—-228
O Kelvin Cross Sections
— (7.p)
20 25 30
6 Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

—~10 |

10

MAT 8773 (7,d) Levels 87-Fr-228
O Kelvin Cross Sections
— (7.4d)
25 30
7 Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

—~12 |

10

—~14 |

10

MAT 8773 (7,t) Levels 87-Fr-228
O Kelvin Cross Sections
— (7.t)
20 25 30
8 Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

—~10 |

10

—~12 |

10

—~16 |

10

MAT 8773 (7,a) Levels 87-Fr—-228
O Kelvin Cross Sections
— (7. a)
4 5
100
9 Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

MAT 8773 (7,remainder) 87-Fr—-228

Radionuclide Production Cross Section
T T T T T T

—— Neutron
| - 1-H -1 7
| —— 1-H -2 -
—— 1-H -3
- | —-—= 2-He-3 .
[ —— 80-Hg—-201g ]
L | —-— 81-T1-202¢g i
——- 81-T1-203g
- | —-——- 81-T1-204g 7
| —— 82-Pb-203g ]

____________ //;
- === —— _— 1
T ///_//—”:;’"'—_ o
/// ="
-l /7/ .
// ’___/__-——/‘/
h _— //
— - / ’,/
Vi -
/o~ .~
- //
// /’
- //
//
- S
//
///
3 4 5 6 7

10 Incident Energy (MeV) 87-Fr-228



Cross Section (barns)

—~10 |

10

MAT 8773 (7,remainder)
Radionuclide Production Cross Section

87-Fr-228

82-Pb-203m1
82-Pb-203m2 |
82-Pb—204g -
82-Pb—204m1 3
82-Pb—205¢g
82-Pb—206g
82-Pb-207¢g
82-Pb-207m1
82-Pb—209¢g
83-Bi—-204g
83-Bi—205¢g

11 Incident Energy (MeV)

87-Fr-228



87-Fr—-228

7, remalinaer
MAT 8773 ( inder)
Radionuclide Production Cross Section
T T T T T
- ’/ﬂh T_\_x\\_ 3
5 -~ T
// //// /_,/\\ \,>§,1_*1’):‘\\\
P - o< s S
_ /// —— / A SR T ——
106 L /I/ 7~ //\\\ // 7/ \\\\\\ \ﬁlﬁ;\\\\ .
5 // ey /;/ />< — B— *\‘,::__“ -E\_
i //// /// - //1/\ e —
| ////////76' T~ -
~— 3 // - / /I T~ 3
0 5 YA Ny /o T— .
£ Y Yaws A e
© _8 / / /J‘ // // / //
2 100 | Y / / ]
5 ° e /| /
] : (/ // // /I ]’/
-.g 3 ! |'I // ,/ !( / :‘ 3
79} 5k !/ Yy / | / ! —  83-Bi-206g ;
0 3 v s ( A - 83-Bi-207g 3
¢ 510 | 1/ // l —-— 83-Bi-208¢g
O F , i/' | / — - 83-Bi-209g E
3 ,/ A f/ / —-—— 83-Bi-210g
[/ Yy / —— 83-Bi-210ml | |
- 1 // /// / l ! e 88—B1—211g E
5 ool | ___ 83-Bi-212g | |
; "/ . o ——- 83-Bi-212nl
i / ! | )I J —-—— 83-Bi-212m2 | |
5 ! / /o — 83-Bi-213g | |
3 i / fo ]
F ! [ .. / ¥ . . . ]
4 5 6 7 8 9 2
107
87-Fr—-228

12 Incident Energy (MeV)



(v, remainder) 87-Fr-228

Radionuclide Production Cross Section

MAT 8773

Ly | i A%
\\\\__ I
o ! ! — —

A B0 B0 £ B0 B0 bl £ B B bl b
L)/ | Y00 0O-ER DO -
/1A / I : — = = 00 00Q0O —
A I N A A N W N
S V) | _ == O 00 000 00

4y I T TTTeTy
f% __ / ST T T U N A A A A s
_\\‘\ \ _ 0 O®HODDnODD DD
f )
w L N
A ___ “___
| RN
\
ffl/
|
o
3 — R T — N 13
~ ///
ek Iﬂll|””di9
-— — ////I!I
S e )
- /// //
N ]
........ B I
S
©
0
///// <+
IR ] 1 M Lua P M| R FRR R

[lo] 0 (o] 0 (o] @) (o] [le] o 0

© ® — —

o o e 1O

<~ i i i

(Suaeq) uo1q109g SSOJI)

87-Fr-228

Incident Energy (MeV)

13



(7,remainder)

87-Fr—-228

MAT 8773
Radionucl ide Production Cross Section
T T T T T T
P e
3 S T s — e
il Vs \/44,4 - T
A ey e e
_6 ///7"/ /’(\A/\ 7 - -
10 3 /%: / ///‘\\\\// ___________ — e
5¢E // / // ///
g jl s
— B 7 Vd // 7 _
) E / ! // // 3
E 5 b ////// y/ //
g i/ ,
u-Q _8 1 1
~ 10 Al ]
o 3 4 3
0 5 F Y I{ // / /
o) I/ [ i b /
y A B
2 . J | L —— 84-Po-211ml | 5
” 5 2 B 4 R & N R 84-Po-212¢ | ]
S ol / VATV / —— 84-Po-212m1 | |
o 10 [ , /'/ A ——- 84-Po-213g | |
5 | A A — -~ 84-Po-2ldg | ]
// . I’ / — 84-Po-215g
! / ' e A 84-Po-216g
f P I . ___ 84-Po-217g | 1
3 - . )/ | { ——- 84-Po-218¢g
1612 i [ | // /o ; i —-— 84-Po-219g
5 } . { o — 84-Po-220g | -
5 ¢E ! | ! | 3
s IR e .
4 5 6 v 9 102 2
87-Fr—228

Incident Energy (MeV)



Cross Section (barns)

—~10 |

10

MAT 8773

(7,remainder)

Radionuclide Production Cross Section

87-Fr-228

-
~o

———=

85-At-206g .
85-At—-207g 3
85-At-208g ]
85-At-209¢g i
85-At-210g 3
85-At-211g
85-At-212¢
85-At-212m1
85-At—-213g
85-At-214g
85-At-215¢g E

L L L L L L L L L L | L
100 150

Incident Energy (MeV)

\ L]
200

87-Fr-228



2

87-Fr—228

85-At—218g
85-At—219g
85-At—220g
85-At—-221g
85-At—222g
85-At—223g
85-At—224¢

—At-225¢
86-Rn-207g

85-At-216¢g
85-At-217g
85

102

(7,remainder)
Radionuclide Production Cross Section

Se—a

IIIII

~o

S _

MAT 8773

1

o

<t © @© ~
@) [ (@]
i i

10
10

(sSuaeq) uo1q109g SSOJI)

87-Fr-228

Incident Energy (MeV)

16



Cross Section (barns)

—~10 |

10

MAT 8773

Radionuclide Production Cross Section

(7,remainder)

87-Fr-228

-—

- ~=

s

!

{
!
[
[

\\‘*

!

7z
7’
4
s
/
/

~

——
 —
—— —— 3
—_—

—_—

86-Rn—208¢g
86-Rn—209g | 3
86-Rn—-210g | ]
86-Rn—211g ]
86-Rn—212g | -
86-Rn—213g 3
86-Rn—214¢g
86-Rn—215¢g
86-Rn—216¢g
86-Rn—-217g
86-Rn—218¢g

|
|
|
0

0

Incident Energy (MeV)

L | L
150

. 1.3
200

87-Fr-228



Cross Section (barns)

MAT 8773

Radionuclide Production Cross Section

(7,remainder)

87-Fr-228

-

——
e —————

86-Rn—219g
86-Rn—220g
86-Rn—221g
86-Rn-222g |
86-Rn-223g | |
86-Rn—224g | ]
86-Rn—225g
86-Rn-226g | |
86-Rn-227g | |
87-Fr—-208g | i
87-Fr—-209g

Incident

9
1O2

Energy (MeV)

8

87-Fr-228



(v, remainder) 87-Fr-228

Radionuclide Production Cross Section

MAT 8773

213g
—2l4g

87-Fr-215g
-Fr-217g

87-Fr-210g
87-Fr-211g
87-Fr-212¢g
87-Fr-216g
87-Fr-218g
87-Fr-219g
87-Fr-220g

87-Fr

87-Fr—
87

-

S—~a

ee——

—_—

<t © o9)

o

—
@) 1O 1O 1O
~ —

(Suaeq) uo1q109g SSOJI)

0

1

87-Fr-228

Incident Energy (MeV)

19



Cross Section (barns)

10

10

10

MAT 8773

(7,remainder)

87-Fr-228

Radionuclide Production Cross Section

87-Fr-221¢g
87-Fr-222¢g i
87-Fr—-223¢g
87-Fr-224¢
87-Fr-225g 7
87-Fr—226¢g
87-Fr-227¢g
87-Fr-228¢g
Photon

Incident Energy (MeV)

87-Fr-228



Cross Section (barns)

=12 |

10

MAT 8773

Photon Fission 87-Fr-228
Radionuclide Production Cross Section

0-7??-Nat

10
21

3 4 5 6 7 8 9 1 2 3
10
Incident Energy (MeV) 87-Fr-228



