Deuteron Major 89—-Ac-226

MAT 8928
_o O Kelvin Cross Sections
10 -_"I LR | T T LR | LML | LR | LR | LR | T LEMLRAMALMAL | T '_1
5F ]
i ——— Deuteron Inelastic
_______ (dry)
5 5
10" i ]
5|
o
o
S
© 3 E
:3 5t
o
’9 166 i I//\“ ]
-+ E 1o 3
0 5¢E | \
0 3 [
7)) Y
n I,' \
) 3 ! 3
o 5t !
O i |
16° | |
5 | 3
5§ f E
100 | P
Bl Lo aaaaal Lol Lol Lol Lol Lol Lol Lo aaaaal Lol | gl 1
10° 10° 10" 10° 10° 1ot 10° 107 10! 10° 10!
Incident Energy (MeV) 89—-Ac—-226

1



Cross Section (barns)

MAT 8928 Deuteron Neutron Production 89—-Ac—226
0 O Kelvin Cross Sections

:'I LRI ML | LRI ML | LRI ALY | LRI | LALLM | LALLM | LALLM | LRI ML | LRI ML | LRI ALY |
i
— (d,2n)
| (d,3n)
5t | —— (d,n') «a
| —— (d,2n) «
2 [ | —— (d,3n) «
o S [ (d,n') Ra
:.I Lot araraaal Lot araraanl Lt aaaaal Lot ataaaal Lot erarnaanl Lot araraaal Loererarnaanl Lot araraaal Lot araraanl L A R " ;
107 10° 10" 10° 10° 1ot 10° 107 1ot 10° 10t

2 Incident Energy (MeV) 89—-Ac—-226



Deuteron Neutron Production 89—-Ac—226

MAT 8928

FTrTT T T T TrT T L T
< TR T I -
[ u/.iIllVIHHV}"|””Hmhﬂh“nnuhnuullllluiuuiwlqﬂ —
B T ST et —— O
E I -
o
L @
E —
—
L 1O
E ]
J AV,
L @)
NE 3 —
aF 3
Ot 3
o= 4
2| o
0L | 1O
08} 3 3 ~—
neE 3
S L m
or 1<
S {9
ok 3
o= [ 1
S F ]
L ]
o)
0]
< E 3 _w
o ;
1¢©
L @)
E ] —
™ ]
3 ) ]
R a oS
3 AN N AN TN N P w ~—
8- - - o = 3
N & g a < m E
T T Jd T T go] 10
E ) ) i
[ i 3
1 | 7 1 1 3
| | | 3
I I 4
] -
o)
L @]
Bl [TV IRV 1 [ 1 Lo I ~
0 0 0 0 0 0
o o <H © ®
O @] 1O 1O o
— — — — —

(suaeq) uorq109g SSOJI)

89—-Ac—-226

Incident Energy (MeV)



Deuteron Charged Particle 89—-Ac-226

O Kelvin Cross Sections

MAT 8928

(Suaeq) uorq109g SSOJI)

10 10 10 10 10 10 10 10 10°

10

89—-Ac-226

Incident Energy (MeV)



89—-Ac—226

Deuteron Charged Particle
O Kelvin Cross Sections

T T T T
- e e— T~ _ i —_—
- —— e T T T —=
- - - T oT T T e —m e __ —
_ - S~—— Pt tp———— ———— = =
——— — J// p—— g
«Z_ - —_— o —— - ——|
~—— o ———— —_— ]
e ——— e e——— T e e
————— ————— 3

—_— T
[ ——

MAT 8928

[oN —~
) 5 o .
—~ | —~
M a7 L T AV eFpyeR
o v 3Jd T o ™ ©T o
((((( ~— ~— —
L _ 3
]
I 1
L
1 1 1 1 1 [RRRAA 1 1 1 3
10 0 0 0 0 [le] [Te] [Te]
AV < © 00)]
[®)] 1O (@) @]
i i i i

(Suaeq) uorq109g SSOJI)

89—-Ac-226

Incident Energy (MeV)




Cross Section (barns)

MAT 8928 (d,n') Level 89—-Ac—226

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

——— Deuteron Inelastic

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

6 Incident Energy (MeV) 89—-Ac—-226




Cross Section (barns)

MAT 8928

(d,p) Levels
O Kelvin Cross Sections

89—-Ac—226

— (d,p)

Frwl

107 10

7

-8

Incident Energy (MeV)

89—-Ac—-226



Cross Section (barns)

MAT 8928

(d,d) Levels

O Kelvin Cross Sections

89—-Ac—226

— (d.d)

6 8 _2 2 4 6 8 _—1 2 4 6 8 0

10 10

10
Incident Energy (MeV)

89—-Ac-226



MAT 8928 (d,t) Levels 89—-Ac—226

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

— (d.t)

Cross Section (barns)

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

9 Incident Energy (MeV) 89—-Ac—-226




Cross Section (barns)

MAT 8928 (d,He3) Levels 89—-Ac—226

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

— (d,He-3)

Fuul sl sl sl | ol | sl sl NRRAA | el

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

10 Incident Energy (MeV) 89—-Ac—-226




Cross Section (barns)

—~10 |

10

MAT 8928 (d,a) Levels 89—-Ac—226
O Kelvin Cross Sections

— (d,a)

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

11 Incident Energy (MeV) 89—-Ac—-226



Cross Section (barns)

10

MAT 8928 (d,remainder)

Radionuclide Production Cross Section

89—-Ac—226

12 Incident Energy (MeV)

/’,7—/_ o
/’/’/7 /—‘/":-:_/;—_—‘—_—
7 —————-——__’"——:7

2 ;// /// —/____,/’ ]
—————————————————————————————————— //’ ~ ////

o 74 yd ——— Neutron
T 7 /2 1-H -1
] T pd —— 1-H -2 E

””””” 2 —— 1-H -3
- / .~  2-He-3
s » —  2-He-4 .
e N [ 84-Po-202g
T — —  84-Po-203g
L o ——- 84-Po-203m1 | |
- /n\\ —--— 84-Po-204g | }
e 85-At-203g
i B ]
3 Il//" 3
e

3 // p i E

/ ’ g S

. NI
E : : k \ \ E
' | ! ~—/ |

. | W\‘\ ~

, : | N \\‘ ]

3 4 5 6 7 8 9 2 2

89—-Ac—-226



Cross Section (barns)

MAT 8928 (d,remainder) 89—-Ac—-226

Radionuclide Production Cross Section
T T T T T T

——— 85-At-204g¢g
....... 85-At—-204m1
—-— B85-At-205¢g ]
——- 85-At-206¢g
—--—— 85-At-207g
L | —  85-At-212g |
....... 85-At-212m1
—-— 86-Rn-204g
- | ——- 86-Rn-205¢g N N ] |
— -~ 86-Rn-206g /j}/\ N N L \
— 86-Rn-207g // ,

|
|
|
|
|

O —

13 Incident Energy (MeV) 89—-Ac—-226



Cross Section (barns)

MAT 8928

Radionuclide Production Cross Section

(d,remainder)

89—-Ac—226

86—Rn—-208g
86—Rn—209¢g
86—-Rn—-210g
86-Rn—211g
86—Rn—-212¢g
86-Rn—-213g
87-Fr-205¢g
87-Fr-206g
87-Fr—-206m1
87-Fr-207¢g
87-Fr-208g

14

6 v 8 2

Incident Energy (MeV)

89—-Ac—-226



Cross Section (barns)

MAT 8928

Radionuclide Production Cross Section

(d,remainder)

89—-Ac—226

87-Fr-209¢g
87-Fr-210g
87-Fr-211g
87-Fr-212¢g
87-Fr-213¢g
87-Fr-214g
87-Fr-215¢g
87-Fr-216¢g
87-Fr-217g
87-Fr-218¢g
87-Fr-219¢g

[P

\

6 7 8 9
102
Incident Energy (MeV)

89—-Ac—-226



89—-Ac—226

SRR -
Y -
v 7
T
| f /_, _ § =
VR
Wt
\_/ \_w“ RS
ek
\\ BN
—A=="XY]
P \\\\\ \
\\\\“\ ’ ( \
\\ \ / /
7 7 N\
\\/ { \ / \

=
0 / 1
o =\
-/~ X X
p RN~ \
Ve S — /
Q /\N B Tre—— - o
n Paves W\
n / b ~—— / \N
nr \\ llllllllllllllll = <
ar W< X <
S 4 // ~— // RN
01/ —— O T
0 o N W
T O N N\
o -~ ~_ // //
- | N T — \ V//lllllll||ll|||
@ O ~ ~Ni
g 3 L AINVTT—
m..m //// /// t
d,Dm.. L /I--,--I--||/,/ —
N— // N
0 AN
d \\\\\\ \//
S| T
3
=
0
o)
a -
&= R) B0 &) B0 &) ) &) &) [y bl bp
O~ NMON~DOO — N
RAVWANNO OO — — —
Frenaddasas
TR P O A R B R
e P B Fpoms AR RS AR AR
N0 MmO 0O 0
OOODOOHDO DD D
© .
Q0 I R A
% | i _ _ | i _ _
iy L
<t
o] 0 Te] Te] o] To]
— ) ™ < o) © ™
1O e o e} o o e}
— — ~ «— ~ ~ «—

(suaeq) uorq109g SSOJI)

102

89—-Ac-226

Incident Energy (MeV)

16



Cross Section (barns)

10

10

MAT 8928

(d,remainder) 89—-Ac—226

Radionuclide Production Cross Section

—— 88-Ra-213g
——————— 88-Ra—-214¢
—-— B88-Ra-215g
——- 88-Ra-216g
—--— 88-Ra-2l7g
—— 88-Ra-218g
——————— 88-Ra-219¢g
—-— 88-Ra-220g
——- 88-Ra-221g
—--— 88-Ra-222¢
—— 88-Ra-223g

B [
S ’ | \ S
b ! \
-/ ; ‘ f \\\\
| . i N\
B P , .
/ | \]
/ ! ;
/ I
/ o
il | : . . . . . E
3 4 6 7 8 9 2
102
17 Incident Energy (MeV) 89—-Ac—-226



(d,remainder) 89—-Ac—-226

Radionuclide Production Cross Section

MAT 8928

88-Ra-224¢
88-Ra—-225¢
88-Ra-226¢
89-Ac—-207g
89-Ac-208¢g
89—-Ac—-209g

89-Ac-210g

89-Ac-2l11g
89-Ac-212¢g
89-Ac-213g
89-Ac-214g

_—

102

9
Incident Energy (MeV)

8

i

6

100 |

Y <t
@) (@)

i <~

(Suaeq) uorq09g SSOJI)

89—-Ac—-226

18



Cross Section (barns)

MAT 8928 (d,remainder) 89—-Ac—226

Radionuclide Production Cross Section
T T T T T T

—  89-Ac-215g
255 (e 89-Ac-216g E
3 —— 89-Ac-217g 3
——- 89-Ac—218¢g
— -~ 89-Ac-219g
3 —  89-Ac—-220g
2 (e— 89-Ac—221g
—— 89-Ac-222g
—— - 89-Ac-222m1
— -~ 89-Ac-223g
89-Ac-224g

L L L | L
6 7 8 9 2
1O2

19 Incident Energy (MeV) 89—-Ac—-226



89—-Ac—226

aaeas: T T T T
— _-- 1 @
/ ST -
/ - 7
/ \\\\\ \\ \ / \\\
/ — LA\\\IIIW llllllll
\\ _— N y \\\ // ’ \\\\\
! \\ 1 >X //F \\\
! / 7z
! A \ //\Vl“.ﬁrw
_—— Sy
_. < \\V\// Sso =
I / - — —e Tl Trommee-
! P
__ ~_1 // \“\\\ VN//
S R > vnuu\u\humun\\\‘l\ [
1 P , N
__ p - s - /II/II‘II,|||II|II|||||||
[IAY \
_\/A\\ ’
[
\“\\\// TS
A Z \W\
//
~_ S~
| /J B
(! ﬁ/\
| T~
- ﬁ/\/ -— . . ]
~ NG
~— ///’

(d,remainder)
Radionuclide Production Cross Section

89—-Ac—-226

102

89-Ac—-225g
89-Ac-226g
89-Ac—227g
90-Th-208g
90-Th-209¢
90-Th-210g
90-Th-211g
90-Th-212¢
90-Th-213g
90-Th-214¢
90-Th-215¢

8
Incident Energy (MeV)

~—

MAT 8928

(Suaeq) uorq09g SSOJI)

20



(d,remainder) 89—-Ac—226

Radionuclide Production Cross Section

MAT 8928

I I T
41 Q
Q) &) Q0 o) &) ) o) ap ap ol ap
O~ 0 000 =M< 10O
el AV AV AV A VAR AVARAVARAY
FEgagaqgany
g 9 g o o 949 9 .ca.g9
TIILELEEeEs
ocNoNoNoNoRoNoNoRoNeoNe!
(OO0 OO RO RO NN N Rl b £
"___ "__
NEREEN
A O T O O I
[AV]
(@)
-
1 ®
4 ®©
7
1 ©
N S A 0
I
)/ -
\\
s/ —
S/ 1«
/S
i
A
l/
\\
S T
A s -
T ] ] |
[Vo R [\] o © <t [\Y] o © <« AY] o]
— AV, ™
@] 1O 1O
~ ~ ~—

(Suaeq) uo1q109g SSOJI)

89—-Ac-226

Incident Energy (MeV)

21



Cross Section (barns)

10

10

10

MAT 8928 (d,remainder) 89—-Ac—-226
Radionuclide Production Cross Section
T T T T T T

|| —— 90-Th-227¢

i ——————— Photon

L L L L L L 1 L
3 4 6 7 8 9 2

102

22 Incident Energy (MeV) 89—-Ac—-226



Cross Section (barns)

10

MAT 8928 Deuteron Fission 89—-Ac—226
Radionuclide Production Cross Section

—_— 0-7??-Nat

10
23 Incident Energy (MeV) 89—-Ac—-226



