Deuteron Major 56—-Ba—-133

MAT 5634
0O Kelvin Cross Sections
bl | R | R RAML | LR | LML | LR | LR | LR | T LEMLRAMALMAL | T
5 F §
i ——— Deuteron Inelastic 1
NN N d,
o (d,7) _:
5 3
£y
g 10 s i
L 5
o //\\\
S fy
+ 3 AN
O 5¢E ,' \\
[} 2 H \
0 P
2 10° | N
8 5 F j
O i !
5 ¢ ! 5
100 | ]
5 /
:.I | | Lol Lol Lol Lol Lol Lol Lo aaaaal Lol I:|||| |_;
10° 10° 10" 10° 10° 10% 10° 107 10! 10° 10!
56—-Ba—133

1 Incident Energy (MeV)



Deuteron Neutron Production 56—-Ba-133

MAT 5634

O Kelvin Cross Sections

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

—m (d,n') 2a

100 :_"I

5

Ay
@)
i

(Suaeq) uorq109g SSOJI)

10 10 10 10 10 10 10 10 10°

10

56—Ba—-133

Incident Energy (MeV)



Cross Section (barns)

MAT 5634 Deuteron Neutron Production 56—-Ba—-133
O Kelvin Cross Sections

:_' 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 "/'_L_,_',_—'———i_é
—" | ]
— (d,2n) 2a o | -
------- (d,n') d e ]
- | —— (d,n") t /] 3
—— (d,n'") Hee.3 | T /’ 2 ii
— - (d,4n) e j E
- ///////’ I/ —/—u .
/// l ’/'/’/ |
// T

. 1

- /// // , _:
// // | ///
- | -
L // // | // ]
/// // : ///

3 // / /'/ _

f / e

/ /]

/ 4 ~

/] / e |
L I// y // | _E

| / / |

y / / :
/ | | |

/ ‘ s

;'I | // |
3 | IlII | | | | | | | | | A | | | | | | | | | | ' | | | | | I | | | | | | | | | | | | | E
10 15 20 25 30

3 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

MAT 5634

Deuteron Charged Particle
O Kelvin Cross Sections

56—Ba—-133

Incident Energy (MeV)

_"I LR | T T LML | LR | LR | Hi| /’j:
- | —— (d.,n') « // /?
——————— (d,2n) « / e
——— (d,3n) « / f
[ | —— (d.n") p | ]
3 - T (d,H')ZO( /‘ 3
------- (d,n') d |
- | —— (d,n') t / E
——— (d,n") He-3 /
—--—(d,2n) p |
- | —— (d.,3n) p / .
]
HiE
/‘ ﬂ."i:
gl
e
! | ﬂ”/:?
il
L
-|| Lo aaaaal Lol Lol Lol Lol Lol Lol Lo aaaaal Lol | .l.. |||E!|I :
10° 10° 10" 10° 10° 10% 10° 107 10! 10° 10!
56-Ba—133



Deuteron Charged Particle 56—-Ba—-133

0O Kelvin Cross Sections

MAT 5634

(Suaeq) uo1q109g SSOJI)

™M S T +
0 a
AT+ T N & o o
T T d T T T Y T T
N SN N S N SN N N N
| | | [ |
R
I I
.
Li AR Ll | Lovrarin oy 1 Ly
0 0 0 0 0 0
AY] <F © o8]
f®) @] @) (@)
~— — i —

56—Ba—-133

Incident Energy (MeV)



Cross Section (barns)

10

MAT 5634 (d,n') Level 56—-Ba—-133
O Kelvin Cross Sections

——— Deuteron Inelastic

bl sl sl sl | ol | sl sl NRRAA | el L H

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

6 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

MAT 5634 (d,p) Levels 56-Ba—133

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

— (d.p)

S| sl sl sl | ol | sl sl NRRAA | el L k

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

7 Incident Energy (MeV) 56—Ba—133




Cross Section (barns)

MAT 5634 (d,d) Levels 56—-Ba-133
0O Kelvin Cross Sections

— (d.d)

8
10 10
8 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

10

MAT 5634

(d,t) Levels

O Kelvin Cross Sections

56—Ba—-133

— (d.t)

10

Incident Energy (MeV)

56—Ba—-133



Cross Section (barns)

MAT 5634 (d,He3) Levels 56—Ba—-133
O Kelvin Cross Sections

— (d,He-3)

3 4 5 6 7 8 9 1 2 3
10
10 Incident Energy (MeV) 56—Ba—133



MAT 5634 (d,a) Levels 56—Ba—-133

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

— (d,a)

Cross Section (barns)

10

Erl sl sl sl | ol | sl sl NRRAA | el L 1

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

11 Incident Energy (MeV) 56—Ba—133




Cross Section (barns)

MAT 5634 (d,remainder) 56—-Ba—133
Radionuclide Production Cross Section

ee—
e —

— 2-He-4
B — 47-Ag—-106g
F || —-—  47-Ag-106m1
L | ——- 47-Ag—107g
||| —--—- 47-Ag-107ml
|| —— 48-Cd-107g

12 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

MAT 5634 (d,remainder) 56—-Ba—133
Radionuclide Production Cross Section

100 |

—— 48-Cd-108g
—————— 48-Cd-109¢g
—-— 48-Cd-110g
49-In—-107g
49-1In-107m1 i
49-1In-108g
49-1In-108m1
49-1In-110g ]
49-1In-110m1
49-In-111g
49-In-111m1

13 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

10

10

10

10

MAT 5634

(d,remainder)
Radionuclide Production Cross Section

56—Ba—-133

49-1In-112¢g
49-In-112m1
50-Sn-108g
50—Sn—-109g
50-Sn-110g .
50-Sn-111g
50-Sn-112¢
50-Sn-113g
50-Sn-113m1
50-Sn—-114g .
51-Sb-109g

Incident

Energy (MeV)

56—Ba—-133



(d,remainder) 56—-Ba—133

Radionuclide Production Cross Section

MAT 5634

51-Sb-110g

51-Sb-111g

51-Sb-112¢g

51-Sb-113g

51-Sb-114g

200

56—Ba—-133

51-Sb-115¢g
51-Sb-116¢g
51-Sb-116m1
52-Te—-112¢g
52-Te-113g
52-Te-114g

150

100

20

QY <t © @©
@) @) @) _
i i

<~

10

(suaeq) uorq09g SSOJI)

Incident Energy (MeV)

15



Cross Section (barns)

10

10

10

10

10

10

MAT 5634

(d,remainder)

Radionuclide Production Cross Section

56—Ba—-133

52-Te-115¢g
52-Te—-115m1
52-Te-116¢g
52-Te—-117g
52-Te—-117m1
52-Te—-118¢g
52-Te—-119¢g
52-Te-119m1
53-1 —-114g
53-1 -114m1
653-1 -115¢g

100 150

Incident Energy (MeV)

L |
200

56—Ba—-133



56—Ba—-133

(d,remainder)
Radionuclide Production Cross Section

-~ i \
Q) B0 B0 £ ) b) 2 Q) Q) vl ab .
OO0 OO O O™ @ /
i e s DAV AV A VAR I /
TTT YT YT T T T T |
R |
T r -
NMMMOMMOMOMN < < < N
o lliTe JiTe MYe Yo NI NNYo MiTe MiTe MTo RN To) AN
> Lo Lo -
I I
9 R R AN
0 NN .
=] S~
< — o
= | | | L | | lrorines
(o] o] o] 0 0 0
4p) < 0 © ™~ ©
o o) o [o) fe) o
«— — ~ ~ ~— —

(Suaeq) uorl09g SSOJI)

56—Ba—-133

Incident Energy (MeV)

17



(d,remainder) 56—Ba—133

Radionuclide Production Cross Section

MAT 5634

y// — —
—> =] )t a0 b o @ E o) & o
- DO =M <I0N O~ I~
SN0 AA NN Q
AT T T T T T T TTOT
00000000000
LA Ak doboboks
7 I T T T T TR T T
DOW OO O O W
ol .
N
I
N e e
- ——=—==s==a .
// //
TN
N\
AN
~
- //
Laa [} [} | AR T T AP B | M | Loverariras
Te] [To] le] To] Te] Te]
N < © o)
o o o o
~ ~ ~ ~

(Suaeq) uorl109g SSOJI)

102

56—Ba—-133

Incident Energy (MeV)

18



Cross Section (barns)

10

10

10

MAT 5634 (d,remainder) 56—-Ba—133

Radionuclide Production Cross Section
T T T T T T

- | ——  54-Xe-128g .
S [ 54-Xe—129¢g ;
L | —— B54-Xe—129m1 -
F | ——- 54-Xe—-130g 3
| ——— B54-Xe-13lg ]
54—-Xe—131m1
------- 55-Cs—119g
— — 55-Cs-119m1
—— - 55-Cs-120g
———— bH5-Cs-120m1
55-Cs—121g

-

3 4 5 6 7 8 9 2 2

19 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

10

10

10

10

10

MAT 5634 (d,remainder) 56—-Ba—133
Radionuclide Production Cross Section

- | —— 55-Cs—-121ml ]
——————— 95—-Cs—122¢
—-— 55-Cs-122m1
——- bH5-Cs-122m2
—-—-— 55-Cs—-123¢g
L | —— 55-Cs—-123ml -
——————— 595—-Cs—-124¢
- | —-— 55-Cs—-124ml 7
——- 55-Cs—-125¢g
—--—— b55-Cs-126¢
—— 55-Cs-127g

5 6 7 8 9 2
1O2

20 Incident Energy (MeV) 56—-Ba—133



MAT 5634

(d,remainder) 56—Ba—133

Radionuclide Production Cross Section

Cross Section (barns)

|

|

55-Cs—128¢g |
------- 55-Cs—129g l
—-— 55-Cs-130g !
——- 55-Cs-130m1 i
— - 55-Cs-13lg :
— 55-Cs-132g |
------- 55-Cs—133g =
—-— 56-Ba-121g !
— - 56-Ba-122¢g i
—--— bH6-Ba-123¢g !
—  56-Ba-124g |
|

8

3 4 5 6 7

21 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

MAT 5634 (d,remainder) 56—-Ba—133

Radionuclide Production Cross Section
T T T T T T

— 56-Ba-125¢g
------ 56—Ba—126g
—— B6-Ba-127g
——- bH6-Ba—-127ml
—--— 56-Ba-128g
—  56-Ba-129g
------ 56-Ba—129m1 | |
— -~ 56-Ba-130g .
——- 56-Ba-13l1g 3
——-—— 5H6-Ba—-131ml
— 56-Ba-132g

N

L L L L L L |
3 4 5 6 7 8 9 2
1O2

22 Incident Energy (MeV) 56—Ba—133




Cross Section (barns)

10

MAT 5634

(d,remainder)
Radionuclide Production Cross Section

56—Ba—-133

|
— 56-Ba-133g | 1 \\ \ \ :
....... 56-Ba—133m1 | N
. 56-Ba-134g | | RN
| - 57-La-122¢ | / VNG |\ ;
-~ 57-La-123g | Lol g \{ \
— 57-la-124g | / i I\ \
e 57-La-124m1 o | | \\.'s
___ 57-La-125g | 1 ‘\ SRk
. 57-La-125nl o ". NE
|| —-- B7-La-126g L : PANAE
|| —— 57-La-126m1 | I N \\:
. | AW \
3 4 5 6 7 8 9 2
10°
23 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

56—Ba—-133

MAT 5634 (d,remainder)
Radionuclide Production Cross Section
1ol [ ' ' ' ' T ]
: — 57-La-127g
—————— 57-La—-127m1
— — 57-La-128g
0 ——- 57-La—-128m1
10 v = —— 57-la-129g | -
3 !" N “ ——— 57-La—-129m1 ]
“ 1 B N — 57-La—130g
i / N ——— 57-La-131g
— 57-La-132g
ol | — -~ 57-La-132m1 | |
E 57-La—133g |
5 P
10° L[/ ]
5 /
107 || :
5t U
|
|
ot | | I
3 4 5 6 7 8 9 2
102
Incident Energy (MeV) 56—Ba—133

24



Cross Section (barns)

10

10

10

(d,remainder)

56—Ba—-133

Radionuclide Production Cross Section

-~

~e

MAT 5634

1| —— 57-La-134g
e Photon

3 s

25

6 7 8 9
102
Incident Energy (MeV)

56—Ba—-133



Cross Section (barns)

10

10

MAT 5634 (d,2n) d

Radionuclide Production Cross Section

56—Ba—-133

56-Ba—131g T
56-Ba-131m2 | -

18

26 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

10

MAT 5634 (d,3n) 56—-Ba—-133
Radionuclide Production Cross Section
T T T T T T T T T T T -—L\ T T T T T T T T T T T T
— 57-La-132g
——————— 57-La—132m4 T \\\
| |
15 25 30
27 Incident Energy (MeV) 56—-Ba—133



Cross Section (barns)

N
o

1.5

1.0

MAT 5634 (d,n') « 56—-Ba-133
Radionuclide Production Cross Section

——— b55-Cs-130g
------- 55-Cs—130m4

— 5 — 5 — 5 5
1O3 102 1O1 10O

28 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

10

MAT 5634 (d,n') p 56-Ba—133

Radionuclide Production Cross Section
T T T T T T

——— 56-Ba-133g IE
------- 56—Ba—133m2 -

3 4 5 6 7 8 9 1 2 3
10
29 Incident Energy (MeV) 56—-Ba—133



Cross Section (barns)

—~10 |

10

MAT 5634 (d,n') t 56—-Ba-133
Radionuclide Production Cross Section

— 56-Ba-131g
2 [— 56-Ba—131m2 3

25 30

30 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

MAT 5634 (d,3n) p

Radionuclide Production Cross Section

56—Ba—-133

56-Ba—131g T
56-Ba—131m2 T

31 Incident Energy (MeV)

56—Ba—-133



Cross Section (barns)

MAT 5634 (d,n') p « 56-Ba—133

Radionuclide Production Cross Section
T T T T T

— B54-Xe-129g
i [E— 54-Xe—129m2

4 5 6 7 8 9 1

32 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

MAT 5634 (d,d) 56—Ba—-133

Radionuclide Production Cross Section

—— 56-Ba-133g
------- 56—-Ba—133m2

4 6 8 0 2 4 6 8 1 2

33 Incident Energy (MeV) 56—Ba—133



Cross Section (barns)

—_
Ol

~14 |

10

MAT 5634 (d,d) « 56—-Ba—-133
Radionuclide Production Cross Section
—— 5H54-Xe-129g
——————— 54—-Xe—129m2

—_
N o

[9)]

2 3 4 5 6 7 8 9 1

34 Incident Energy (MeV) 56—Ba—133



