Cross Section (barns)

MAT 8604 Deuteron Major 86—-Rn—-204

O Kelvin Cross Sections

- TP T -
——— Deuteron Inelastic
"""" (d,'}’) E
A
I
[
E [ =
3 P
I |
[} \
I |
I |
) |
I !
I \
[} |
E I I -
3 N
I \
I \
I \
| 1
1 )
]
1
]
E ! -
3 ! 3
St i
r I
I
]
]
!
]
E I -
E ] 3
5 i
1
1
]
]
!
]
E I =
E I 3
5¢E |
Erul vl Lol Lol Lol Laoaaal Lol Lol Lo aaaaal Lol | |/|||JI|||| |
—2 —1 0 1

107 10° 10" 10° 10° 1ot 10° 10 10 10 10
86—Rn—204

1 Incident Energy (MeV)



Deuteron Neutron Production 86—-Rn—-204

O Kelvin Cross Sections

MAT 8604

\H

————— - <
—_— ~——

—_—— o

(d,2n)
-——-— (d,3n)
—-—(d,n") «
—— (d,2n) «
—-—-—(d,3n) «

—m (d,n') 2a

e —
St ——

(Suaeq) uo1q109g SSOJI)

10 10 10 10 10 10 10 10° 10t
86—Rn—204

10

10

Incident Energy (MeV)



Deuteron Neutron Production 86—Rn—-204

MAT 8604

O Kelvin Cross Sections

= —_———— e

(d,2n) Ra
————— (d,n") d

——— (d,n") t
———- (d,n") He-3

—--—-(d,2n) p

5
5
5
g
5
5
5

15° |
10 ;
10
10

(Suaeq) uorq09g SSOJI)

10 10 10 10 10 10 10 10° 10t
86—Rn—204

10

10

Incident Energy (MeV)



Deuteron Charged Particle 86—-Rn—-204

O Kelvin Cross Sections

MAT 8604

o
3 Q
T 8 o T L O
AN TN N TN TN AN NN TN N
- gg- - - - - gg
g Mm o a a8 aum
hololoBoluo) o o <Y U o
N N N S SN SN N SN S N
] | [
R
] ]
] )
Lotirateren o [} [} Lovteteren oo [} [} Lua
0 Te} Te} Te}
AV} <t © [00]
[®) 1O [®) (@]
~ ~ ~ ~

(suaeq) uorq109g SSOJI)

86—Rn—-204

Incident Energy (MeV)



Deuteron Charged Particle 86—-Rn—-204

O Kelvin Cross Sections

MAT 8604

M 5 T
| —~
oMl o e Sl N & o e
o< 9T T 0o " T d
N N N S SN SN N N S
i Lo i !
R A
I I
L
[ ARRRA Lovvorinanes [ [ AR [ 1 L
[To] Te] Te] Te] To]
AV <t © (o0)]
@] 1O @] o
~— — «— «—

(suaeq) uorq109g SSOJI)

86—-Rn—-204

Incident Energy (MeV)



Cross Section (barns)

MAT 8604 (d,n') Level 86—Rn—-204
0O Kelvin Cross Sections
T T T T T T
| — Deuteron Inelastic ]
2 3 4 5 6 7 8 9 1 3
10
6 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

MAT 8604 (d,p) Levels 86-Rn-204

O Kelvin Cross Sections
bl | LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

- | —— (d.p) E
Ll ool ol vl ol ol ol ol ool ol )
107 10° 10" 10° 10° 1ot 10° 107 1ot 10°

7 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

MAT 8604

(d,d) Levels

O Kelvin Cross Sections

86—Rn—-204

— (d.d)

3 4 5

Incident Energy (MeV)

86—Rn—-204



Cross Section (barns)

MAT 8604 (d,t) Levels 86—Rn—-204
O Kelvin Cross Sections
E — (d’t) 3
4 5 8 9 3
1O1
9 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

MAT 8604 (d,He3) Levels 86—Rn—-204

O Kelvin Cross Sections
T LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

— (d,He-3)

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

10 Incident Energy (MeV) 86—Rn—-204




Cross Section (barns)

MAT 8604 (d,a) Levels 86—Rn—-204

O Kelvin Cross Sections
T LR | T LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

—— (d,a)
AT R BT T E T RS TR E I ST RS UE T RS
107 10° 10" 10° 10° 1ot 10° 107 1ot 10°

11 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

10

MAT 8604 (d,remainder) 86—Rn—204
Radionuclide Production Cross Section

------- 81-T1-180g

— -~ 81-T1-181g
——- 81-T1-182¢g -
|| —--— B81-T1-184g N y
—  81-T1-185¢g ‘\ /
i . \\\\// A
3 4 5 2

12 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

10

10

10

10

10

1612

MAT 8604

(d,remainder) 86—Rn—204
Radionuclide Production Cross Section

81-T1-185m1
81-T1-186g
81-T1-186m1
81-T1-187¢
81-T1-187ml
81-T1-188g
81-T1-188m1
82-Pb-182¢
82-Pb—183g
82-Pb-183m1
82-Pb-184g

~

, |

4 N

\
i = ]

/ o

_u/ |//| | L L L L L 1 L L L L L L L L L 1
50 100 150 200
13 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

10

10

10

10

10

MAT 8604

Radionuclide Production Cross Section

(d,remainder)

86—Rn—-204

82-Pb-185g
82-Pb-185m1
82-Pb-186g
82-Pb-187¢g
82-Pb-187m1
82-Pb—188g
82-Pb-189¢
82-Pb-189m1
82-Pb—190g
82-Pb-191g
82-Pb-191m1

T~
~

8 9
102
Incident Energy (MeV)

86—Rn—-204



(d,remainder) 86—Rn—204

Radionuclide Production Cross Section

MAT 8604

- i NN
o) 0 £ o) Q) &) &) &b b vl H ///
NN TN OO0, OO0 S
OO0V | T
™ v v v v v v v //
A N A A A B N O
D O QO A o oA e e e e ////
FrEREsREEEE R -
N ARAQMMOOMNMNON AV
Q0 OW®OWW®BDO®ODOO®O@OO®O //
. _ . _ BN
o | _ o | _
| | | |
BN
| |
1o
| | | | | | | |
@)
Ay <t © © i
@) @) o @) (@)
i i i i <~
(suaeq) uorq109g SSOJI)

86—Rn—-204

Incident Energy (MeV)

15



Cross Section (barns)

10

10

10

10

10

MAT 8604

(d,remainder)
Radionuclide Production Cross Section

86—Rn—-204

83-Bi-191g
83-Bi—-191ml
83-Bi-192¢
83-Bi—192m1
83-Bi—193g
83-Bi—193m1
83-Bi-194¢g
83-Bi—194m1
83-Bi—194m2
83-Bi-195¢
83-Bi-195m1

~

6 7

8

9

10

2

Incident Energy (MeV)

86—Rn—-204



Cross Section (barns)

10

MAT 8604 86—Rn—-204

(d,remainder)

Radionuclide Production Cross Section
T T T T T T

83-Bi—-196g
-7 Pl 83-Bi—196m1

/ 83-Bi-196m2
_ > 83-Bi—197g 1

P w, / —--— 83-Bi-197ml
ST ~ ~ 83-Bi—-198g |
83-Bi—198m1
83-Bi—198m2
83-Bi—199¢g
83-Bi—199m1
83-Bi—200g E

3 4 5 6 7 8 9 2
1O2

17 Incident Energy (MeV) 86—Rn—-204



MAT 8604

86—Rn—-204

(d,remainder)
Radionuclide Production Cross Section

83-B1-200m1
83—-Bi—-200m2
83-Bi—-201g
83-Bi—201ml

84-Po—186g

84-Po—-187g
84—-Po-188¢
84—-Po-189¢
84-Po-190g
84-Po-191g
84—-Po-192¢g

(Suaeq) uo1q109g SSOJI)

86—Rn—-204

Incident Energy (MeV)

18



Cross Section (barns)

MAT 8604 (d,remainder) 86—Rn—204

Radionuclide Production Cross Section
T T T T T T

——— 84-Po-193g
—————— 84—-Po—-194¢g
——— 84-Po-195¢g
——- 84-Po—-195m1
—--— 84-Po-196¢g
——— 84-Po-197g
—————— 84—-Po—-197m1
—-— 84-Po-198g E
——- 84-Po—-199g 3
—--—— 84-Po—-199m1 ]
——— 84-Po—200g i

AN
NN

L L L ! ! L 1 1
3 4 5 6 7 8 9 2
102

19 Incident Energy (MeV) 86—Rn—-204




(d,remainder) 86—Rn—204

Radionuclide Production Cross Section

MAT 8604

—

\

!

I

\

\ / — —

L\ \ 8 £ B0 b) £ 5 ) ) &) 8 4o

AN // SN NN DO = N M

| \ QOO OO DD O O

/ / \ A QN Q0 Qo

SERVARN bobooobhbll

!

\ W SRR TEET S

l

__ A\ ¥ T YT F 000 00

" \ N\ WOOOODOOD 0D

1

m ,/ \ // I N

| NN I N

| N SEEEEEEE

m NN

s e e e o 1

0 0 10 10 0 0 e

<t O © —

Je! o o le!

i i i i
(suaeq) uorq09g SSOJI)

86—Rn—-204

Incident Energy (MeV)

20



4 T reTTTT T T T T T
m __\\ / o
& (,/ ¢ B0 o) B0 W) E L) g B0 W E g
_ / \ OO 0DNO O
© RN SRR RO RONONoNoNeNeNe!
© e NTTT T T T T
\ D R R I i
N IIIIIIIIIIN
| 00 Q00 0000 00
F— | 0D ®OODDODD0 0D
\\\\\\
s
L
\\\\ “ 1 “ |
— RN
e | I

(d,remainder)
Radionuclide Production Cross Section

MAT 8604

(suaeq) uorq09g SSOJI)

86—Rn—-204

Incident Energy (MeV)

21



(d,remainder) 86—Rn—204

Radionuclide Production Cross Section

MAT 8604

AL | T T T
\\\/\\
T T T e
||||JIl|l|||||\
N\
N
~
ln,:|'||||||||||/||/|!|H||
L] -
o) o) 8 o) o) = o) of o) o) o)
— (2NN < FNNN 0O
QOO OO OO”OO OO,
FEETT I TT
L PP PP P agg4agag
FRETFIaAESs
0 W0 W WIW LW OO O OO
0O O WWOWMIOWWOWOWOWmWO
o _ ! o _ !
I I I I
L
I I
L L L [} 1o Logereran oy [} L [}
Te] (o] o] (o] Te] 0 0 0Q
A <t © (00]
l®) @) 1O @)
— ~ ~ ~

(Suaeq) uo1q109g SSOJI)

86—Rn—-204

Incident Energy (MeV)

22



Cross Section (barns)

MAT 8604

(d,remainder)
Radionuclide Production Cross Section

86—Rn—-204

86-Rn-197g

86-Rn-198g
86—-Rn-199¢g
86—Rn—199m1
86—Rn-200g
86-Rn-201g
86—-Rn-201m1
86-Rn-202¢g
86-Rn-203g ]
86-Rn-203m1 | ]
86—-Rn—204g 3

23

6 v 8 9 2

10
Incident Energy (MeV)

86—-Rn—-204



(d,remainder) 86—Rn—204

Radionuclide Production Cross Section

MAT 8604

86-Rn—205g
87-Fr—194g

87-Fr—195g

87-Fr-196¢g

87-Fr—197g

87-Fr—198g

87-Fr—-199g

~

87-Fr—-200g

87-Fr—-201g
87-Fr—-202g
87-Fr—-203g

—

—— ]

(Suaeq) uo1q109g SSOJI)

102

86—Rn—-204

Incident Energy (MeV)

24



Cross Section (barns)

MAT 8604

(d,remainder) 86—Rn—204

Radionuclide Production Cross Section
T T T T T T

87-Fr-204g
87-Fr-204m1
87-Fr—204m2
87-Fr—-205g
87-Fr-206g

Photon

29

7 8 9 2
1O2

Incident Energy (MeV) 86—Rn—-204



86—Rn—-204

MAT 8604 (d,2n)
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
2t
ol | i}
8
6
4l
j; 21
3
g 107 | )
~ 8
8 6
8 4
0)
n
0} 21
0)
£ 3
© 10 _ _
8 {
of |
af i
| / —  87-Fr-204g
S [— 87-Fr—-204m1
4 || ——  87-Fr-204m2
10 1 i
8 : II/ | | | | | | | | | | | | | | | | | | | | | | | | | | |
15 20 25 30
86—Rn—-204

26 Incident Energy (MeV)



Cross Section (barns)

10

10

MAT 8604

Deuteron Fission 86—Rn—-204
Radionuclide Production Cross Section

0-7??-Nat

/ L

10
27

3 4 5 6 7 8 9 1 2 3
10
Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

MAT 8604 (d,2n) « 86—-Rn—-204
Radionuclide Production Cross Section

__ 85-At-200g sl

| 85-At-200m1 / .
__  85-At-200m3 <
4

28 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

MAT 8604 (d,n') Ru« 86—Rn—-204
Radionuclide Production Cross Section
T 1 T T T T 1 T T T T 1 T T T T 1
—— 83-Bi-197g
——————— 83-Bi—197m1
] i | " ) FTPR T T | ) ) ) " [TOPRTIPR T | ) ) ) N Lt ] . ///
_ 5 — 5 — 5 5
1O3 102 1O1 10O 101
29 Incident Energy (MeV) 86—Rn—-204



X10

Cross Section (barns)

MAT 8604 (d,2n) R« 86—-Rn—-204
Radionuclide Production Cross Section

_'| 1 T T T T 1 T T T T 1 T T 1

. | —— 83-Bi-196g ]
——————— 83-Bi—196m<2
—-— B83-Bi-196m3

A | i | ) ) FTPRT IO | ) ) ) 1 | | |‘2’

_ 5 — 5 — 5
1O3 102 1O1 10O 101
Incident Energy (MeV) 86—Rn—-204

30



—_
ol
N

Cross Section (barns)

MAT 8604 (d,n') d 86—-Rn—-204
Radionuclide Production Cross Section

. | —— 86-Rn-203g
N 86—Rn—203m1

10 15 20 25 30

31 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

MAT 8604 (d,n') He-3 86—Rn—-204
Radionuclide Production Cross Section

——— 85-At-202¢g
_______ 85-At-202m1

10 15 20 25 30

32 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

10

MAT 8604 (d,2n) p 86-Rn-204

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

-

— 86-Rn-203g
------- 86-Rn-203m1 ="

33 Incident Energy (MeV) 86—Rn—-204



1.6

x10
1.2 ¢

M

=

S

©

Q0

o

0

5 0.8

O

()]

0N

n

N

0]

g

(@)
0.4
0.0

MAT 8604 (d,vy) 86—-Rn—-204
Radionuclide Production Cross Section

T T T LA T T T LA T ]
—  87-Fr-206g
——————— 87-Fr-206m1
-. | . . Lttt ) ) VT PR R | L L b ettt . ) TR ,J
— 5 — 5 — 5 5
1O3 1O2 101 10O 10

34 Incident Energy (MeV) 86—Rn—-204



Cross Section (barns)

10

MAT 8604

Radionuclide Production Cross Section

86-Rn-203g
86-Rn-203m1

86—Rn—-204

86—Rn—-204

Incident Energy (MeV)



Cross Section (barns)

1.5 ¢

1.0}

MAT 8604 (d,a) 86—-Rn—-204
Radionuclide Production Cross Section

b T 1 T T T T 1 T T T T 1 T T T T 1 R
—— 85-At-202¢g
——————— 85-At—-202m1

| | 1 ) FTPR T T | N ) N 1 [TOPRTIPR T | ) ) ) N 1

_ 5 — 5 — 5 5

1O3 102 1O1 10O

36 Incident Energy (MeV) 86—Rn—-204



x10 ©
2.0
’g\ L
£ 1.5
©
Q0
=
0
b)
O [
()]
1.0
n
N
0]
g
(@)
0.5
0.0

MAT 8604 (d,Rux) 86—-Rn—-204
Radionuclide Production Cross Section
i} 1 T T T T 1 T T T T 1 T T 1
—— 83-Bi-198g¢g
——————— 83-Bi—198m3
I | —-— 83-Bi—-198m4 R
| | n ) FTPRT IO | 1 n N 1 N | |
_ 5 — 5 — 5
1O3 102 1O1 10O 10
37 Incident Energy (MeV) 86—Rn—-204



X10 S
1.6

M g

E 1.2

2 .

Q0

=

0

b)

O

()]

W o.8

n

N

0]

g

@)
0.4
0.0

MAT 8604 (d,2p) 86—Rn—-204
Radionuclide Production Cross Section

T 1 T T T T 1 T T T T 1 T T 1

- | —— 85-At-204g¢g 7
——————— 85-At—-204m1

| 1 1 PRUR TR | ) 1 1 ) FTPR T T | N ) ) " L bbbl

_ 5 — 5 — 5

1O3 102 1O1 10O 101

38 Incident Energy (MeV) 86—Rn—-204



(d,p) « 86—-Rn—-204

Radionuclide Production Cross Section

MAT 8604

(Suaeq) uorq09g SSOJI)

_____ L A A A A
///// -~
O
—
10
@]
1 O
3 —
0
—
1 10
E —
310
(A
25 o
Qo O .._w
¢
0 O
9 e
< <
0 ©
i
|
|
_ )
1 10
_____ [T NN T T N T T T T T ~
40 0 o 0 @) 0 o
_03 ) ¥ — — ®) ©)
—
<

86—-Rn—-204

Incident Energy (MeV)

39



Cross Section (barns)

[EEN
ol
@

—~12 |

10

MAT 8604 (d,p) t 86—Rn—-204
Radionuclide Production Cross Section

= | ——  85-At-202¢g
S 85—At-202m1

10 15 20 29 30

40 Incident Energy (MeV) 86—Rn—-204



