Cross Section (barns)

MAT 8525 o Major 85—-At-203
O Kelvin Cross Sections

i o Inelastic ]

E | - (O(,'}’) E
| | | | | .//T | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
10 15 20 25 30

1 Incident Energy (MeV) 85-At-203



Cross Section (barns)

10

MAT 8525 o Neutron Production 85-At-203
O Kelvin Cross Sections
| | —— (a«,2n) ]
Eol (O(,n') o E
—-— (a,2n) «
——— (a,n') p
F | —— (a.20) p

—

/

/
3 ! 3

! ///,/’//// P
i | 4 y

| : /
] | : :( ]

/ |
E | // ‘ | E
| L L 1 L L L L L .:l’ L L L ‘ L L 1 L I L L N
10 15 20 25 30
2 Incident Energy (MeV) 85—-At-203



a Charged Particle 85-At-203

O Kelvin Cross Sections

MAT 8525

= (a,d)

15

10

(Suaeq) uorq09g SSOJI)

85-At-203

Incident Energy (MeV)



Cross Section (barns)

MAT 8525 a Charged Particle 85-At-203

O Kelvin Cross Sections
A
F 1:

107 10° 10" 10° 10° 1ot 10° 107 1ot 10° 10t

4 Incident Energy (MeV) 85—-At-203




Cross Section (barns)

MAT 8525 (a,n') Level
O Kelvin Cross Sections

85—-At-203

o Inelastic

5 Incident Energy (MeV)

85-At-203



Cross Section (barns)

10

—~10 |

10

MAT 8525 (a,p) Levels 85—-At-203
O Kelvin Cross Sections
— (a,p)
10 30
6 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

=10 |

10

MAT 8525 (a,d) Levels 85—-At-203
O Kelvin Cross Sections

7 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT 8525 (a,t) Levels 85-At-203
O Kelvin Cross Sections

8 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

—~12 |

10

—~14 |

10

MAT 8525 (a,He3) Levels 85-At-203
0O Kelvin Cross Sections

) — (a,He-3) :

15 20 25 30

9 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT 8525 (a,a) Levels 85—-At-203
O Kelvin Cross Sections
— (a,a)
7 8 9 3 4 5 6 7 8 9 2 3
10O 1O1
10 Incident Energy (MeV) 85-At-203



Cross Section (barns)

10

10

—_
ol
W

MAT 8525

o Inelastic

Radionuclide Production Cross Section

87-Fr—-206g
87-Fr—-206m1

— ~—_

11

Incident Energy (MeV)

85—-At-203

85-At-203



Cross Section (barns)

10

10

10

10

10

MAT 8525 (o, remainder) 85—-At-203

Radionuclide Production Cross Section
T T T T T T

—— Neutron
[ [ 1-H -1
_— 1-H -2

1-H -3
_— 2—He—-3

------- 78-Pt-178g

- | ——  79-Au-179¢ .
— —  79-Au-180g

- | ———— 79-Au-181g T

80-Hg-180g

————T —_—
R R —-
e —
—_ ————
_——
e —
e —
e —
e —

ee——"

3 4 5 6 7 8 9 2
1O2

12 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

—_

Ol

N

MAT 8525 (o, remainder) 85—-At-203
Radionuclide Production Cross Section
I L L I L I L L I LI L L T
| | — 80-Hg-18lg P —
3 e 3
_______ 80-Hg-182¢ P
_— BO—Hg—183g ///’////;’4:»:—?:?- ==cco=—-
| | ——- 80-Hg-184g gy ]
3 — 81_T1_181g ’/'4,////1//// ////\\\\\
—— 81-T1-182¢ P
------- 81-T1-183g A B _
S ~
- | —-— B81-T1-184¢g ey g E
// Vs //
——- 81-T1-185¢g ey s /
— -~ 81-T1-185m1 /////// @
| | —— 81-T1-186g i // = ) 7 ]
E . / ////, 4 / 3
7= /
// ///////// ///
3 , /:147 /// E
e /
/7 |
e ly //’,«f /{l
E ,’/// , //://,// // 3
v/ / J’ I///// //
| - {I// 1
3 ( / /I / 3
|/ i |
/
/
: / ]
|
| R T B R A B L M N T N S R S R S | P N T S S T B T | P N T R S R T R | | N T S S T B T 1
80 100 120 140 160 180 200
13 Incident Energy (MeV) 85-At-203



Cross Section (barns)

MAT 8525 (o, remainder) 85—-At—-203
Radionuclide Production Cross Section

LML L L L A LI LML L AL L AL LALLM T
3 e
el S
N
~ S0 —
i e 3
e A
S S e —
~ S T~
y =/
3 = A ;
/ 7 // e / /I/ T
/ // // //,/ // -
S /J, 1o s
L /// /’/,// /’ // -
A Ty
/ L7 /s i / -
i {v //// // /]'l /// // ]
Ve & P/ — 81-T1-186ml
' ! I 81-T1-187g
/ ' ya — — 81-T1-187ml
3 /| J,/ / | ___ 82-Pb-182g | :
" ‘ A / ( —--— 82-Pb-183g
i ! / | —  82-Pb-183ml
s | | : [ [ 82-Pb—184¢g 5
| | | — -— 82-Pb-185¢ :
i | —— - 82-Pb-185m1 | ]
i | | _____ 82-Pb-186g A
I i | ___ 82-Pb-187g 5
: | |
L | /
Loy ol A Lttt Lttt I
80 20 140 160 180 200

14 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT 8525

(o, remainder)

Radionuclide Production Cross Section

85—-At-203

~~_

-———_<

N

-

PR

-~
= T e— 4
~—

82-Pb—187m1 | !
82-Pb—188g .
82-Pb-189g E
82-Pb—189m1
82-Pb—190g
83-Bi-183g
83-Bi-184g
83-Bi—-185g
83-Bi—-186g
83-Bi—-187g
83-Bi—188g

80

15

Incident Energy (MeV)

85-At-203



Cross Section (barns)

MAT 8525 (o, remainder) 85—-At—-203
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
P e
_ e =
//\5%4’;/: == . 7 ST
7 e S— —
/ g ///; i - // /____T_:T_:T:T:—v—c—_—’;':.::’;:;g‘
AT T,
] P I 3
sy 4
/’ /I / /;
SN
] VARV ]
/'/ /,’// /’/
I/ / //// /////
[ 7 /
i s i ]
/ /v,/ / (
[l _ 83-Bi-189¢g
_ - /l" ) N I 83-Bi—190g
] | {'/ s —— 83-Bi-190ml | ]
; o i —_ 83-Bi-191g
o i —— 83-Bi-191nl
- / ‘ .' — 83-Bi-192g | 3
A I 83-Bi-192m1 | |
’,/ // { — — 83-Bi-193g _
i / ——- 83-Bi-193m1 |
' ' / l:' — —— 83-Bi-194g ;
L]y — 83-Bi-194nml
o/
A i . e ettt ettt 13
50 100 150 200

16 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT

8525 (o, remainder)

Radionuclide Production Cross Section

85—-At-203

[
[ ]

83-Bi—-194m2 | -
83-Bi—195g 3
83-Bi—-195m1 | ]
83-Bi-196g ]
83-Bi—196ml | i
83-Bi—196m2
83-Bi-197g
83-Bi—-197m1
84-Po-186g
84—-Po-187g
84-Po-188g 5

A . e
5 6 7 8 9
1O2

Incident Energy (MeV)

85-At-203



Cross Section (barns)

10

~10 |

10

85—-At-203

MAT 8525 (o, remainder)
Radionuclide Production Cross Section
T T T T AR ARRES RRRAS T RS
= ////_\:— e _—:;:':_'_:::\X\f::/—-:—_:
/ e
= = ]
. — = =N
E / / /// // /// E
/ / /// / / /// St
I L ~ _’- / / ,_,g/:I:—————— ______——_____:;__::_—::::;;===—'”
| e
3 /,/// o | oy E
//// 1/ // s //
// /, ’ !' // / "/'
i / )I / .il/ / .:: _E
, A i
3 ‘/ / ; ! /,/’I 3
| ..' [ ——  84-Po-189¢
/| " | ‘ | — 84-Po-190g
3 /] | | ! —— B4-Po-191g | 1
,/ | | | | —__ 84-Po-192g
. ; I yd — -~ 84-Po-193g
: // | '/ ! — 84-Po-194g | 4
j | F N [ 84—-Po—195¢g
! —— 84-Po-195m1
| A
i | / | | | ——- 84-Po-196g | |
] /] !/ e i —-—— 84-Po-197g 3
{ [/ A | — 84-Po-197ml
E 1 I ).'I | | i /. L 1 L L 13
30 100 150 200
Incident Energy (MeV) 85-At-203



Cross Section (barns)

10

10

10

MAT 8525

Radionuclide Production Cross Section

(o, remainder)

85—-At-203

84-Po-198g
84-Po-199¢
84-Po-199m1
84—-Po-200g
84-Po-201g
84-Po—-201m1
84-Po-202¢
85-At—189¢
85-At-190g
85-At-191g
85-At—-192g

6 7 8

Incident Energy (MeV)

85-At-203



Cross Section (barns)

10

MAT 8525 (o, remainder) 85—-At—-203
Radionuclide Production Cross Section

—
e Sy T —_— —
i / TR T = ]
~ - —— T~ —
4 R
_/ é;;?’ - T I -
S A S—

-
- 3
-

— 85-At-193g
------ 85-At—194g
— — 85-At-195¢g
— - 85-At-196g E
——— 85-At-197g 3
— 85-At-197ml | ]
------ 85-At—198g ]
—— 85-At-198m1 | j
—— - 85-At-199g
— -~ 85-At-200g
— 85-At-200ml

I
|
I
l
|
|
|
|
|
v

20 Incident Energy (MeV) 85-At-203



Cross Section (barns)

10

10

10

10

10

10

MAT 8525

(o, remainder)

Radionuclide Production Cross Section

85—-At-203

—_———
—_——
————

T ——— ===

=

85—-At-200m2
85-At-201g -
85-At-202¢g
85-At-202m1
85-At-203¢g
85—-At-204¢g
85-At-204m1
86—-Rn—-192¢g
86—-Rn—-193¢g 7
86-Rn—-194¢g
86—-Rn—-195¢g i

B
—_—

21

5 6 v 8 9 2

Incident Energy (MeV)

85-At-203



Cross Section (barns)

MAT 8525 (o, remainder) 85—-At-203
Radionuclide Production Cross Section

T
——
— —~

\\\
—_—

—_——

~—_ ==

—  86-Rn-196g ]
------ 86—-Rn—197g :
— -~ 86-Rn-198g E
——- 86—Rn—-199¢g
—--— 86-Rn-199ml
—  86-Rn-200g
------ 86—-Rn—201g
86—-Rn—201m1
— - 86-Rn-202¢g
— -~ 86-Rn-203g
— 86-Rn-203ml

E !
3

10
22 Incident Energy (MeV) 85—-At-203

© fomm oo
|
I

2 2



Cross Section (barns)
—_
Ol
N

—_
ol
N

MAT 8525 (o, remainder) 85—-At-203

Radionuclide Production Cross Section
T T T T T T

—— 86-Rn-204¢g
—————— 86-Rn—205¢g
—-— 86-Rn—-206g
——- 87-Fr-196¢
—--— 87-Fr-197g

225 [ 87-Fr—-199g
' — -~ 87-Fr-200g
[ ——- 87-Fr-201g
3 — - 87-Fr-202g
87-Fr—-203g

~<_

o

| [ | / ! \\\‘*~~\____\“_\,<;:
I l ,1 / / \l\\ ——

3 } ) ! f | / ST
-/ | |
g/ L .

i /o | . ]

A J d bl .
3 4 5 6 7 8 9 102 2

23 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT 8525

(o, remainder)

85—-At-2

03

Radionuclide Production Cross Section
T T T T T T

87-Fr-204g
87-Fr—204m1
87-Fr—204m2

: - ——_ 87-Fr-205¢ | ]

Z \ .~ 87-Fr-206g | }

L . A . . L L 1 ]

3 4 5 6 7 8 9 102 ______ 87-Fr—207g | ?
—-— Photon

24 Incident Energy (MeV) 85—-At—-203




Cross Section (barns)

10

MAT 8525 o Fission 85—-At-203
Radionuclide Production Cross Section

L | ——  0-??-Nat

— 5 — 5 — 5 5
1O3 102 1O1 10O 101

25 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT 8525 (a,n') « 85—-At-203
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 ]
- | ——  85-At-202g 3
——————— 85-At—-202m1
| | | | | | | | L | | | | | | | | | | | | | | | | | | | | |
10 15 20 25 30
26 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

10

10

12 |

14 |

MAT 8525 (a,2n) p
Radionuclide Production Cross Section

85—-At-203

T T T T T T T T T T T T T T T T T ™3
L | —— 85-At-R204g¢
= | 85-At-204m1 3
3 L 1 L L L L L L L L L 1 L L L L L L L L L L L 1 L L :
22 24 26 28 30
27 Incident Energy (MeV) 85-At-203



Cross Section (barns)

—~12 |

10

—~14 |

10

MAT 8525 (a,n') p & 85-At-203

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 T3

——— 84-Po-201g
------- 84-Po—201m3

15 20 29 30

28 Incident Energy (MeV) 85—-At-203



Cross Section (barns)

MAT 8525 (a,He—-3) 85—-At-203
Radionuclide Production Cross Section

——— 85-At-204g¢g
_______ 85-At-204m1

15 20

29 Incident Energy (MeV) 85—-At-203



85—-At-203

MAT 8525 (a,Rax)
Radionuclide Production Cross Section
T T T T T T T T T T T
10 . | —— 83-Bi-199g E
5E | —--oom 83-Bi—199m1 3
5; i
~ 10° |
n E 1
o 5 E !
- F )
© {
- !
5 5 N
% 1o: !
m 10 e
N i
o i
g |
(&) - ! .
5 F f
16'° | -
5t |
i
t
A | TV I T ol st | Lt | :,
_ 5 5 — 5 5
1O3 1O1 10O 101
Incident Energy (MeV) 85—-At-203



