47-Ag-113

MAT 4744

Ma jor
294 Kelvin Cross Sections

Total

Elastic
——-— Inelastic
——- (n,7)

(Suaeq) uorq09g SSOJI)

10 10 10 10 10 10 10 10° 10t
47-Ag—113

10

10

Incident Energy (MeV)



Cross Section (barns)

MAT 4744 Neutron Production 47-Ag—-113
294 Kelvin Cross Sections

2 (n,2n) ;
——————— (n,3n)
| — (n,n') « i
= | —— (n,2n) o E
—-—-— (n,3n) «

3 f //////,,— 4
g / // ]
-/ /o

- /
] // / / ]

/ J
_ j T
// i / // 1
/ / i j /.’ ]
- /S ) /]
S / /
3 // |E J // E
/ | / !
. OSSR S / | ./ /

5 8 7 8 9 1 2 3

10
2 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 Neutron Production 47-Ag—-113
294 Kelvin Cross Sections

i ////’//l_
| | —— (n,n') d " -
E ~ 3

——————— (n,n') t s E

——— (n,n") He-3 / E
| | —— (n.4n) 7 _— ]
= | —— (n,2n) p / - 17
3 [ s T E

3 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744

Charged Particle
294 Kelvin Cross Sections

47-Ag-113

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

——————— (n,n') He-3
——— (n,2n) p
? —— (n,3n) p

Incident Energy (MeV)

47-Ag-113



47-Ag-113

Charged Particle
294 Kelvin Cross Sections

MAT 4744

~—— (n,2p)
—— (n.p) a

(suaeq) uo1q109g SSOJI)

10 10 10 10 10 10 10 10° 10t
47-Ag—113

10

10

Incident Energy (MeV)



MAT 4744
294 Kelvin Cross Sections
5
¢t | —— Hydrogen Production P
S S R [ Deuterium Production A
10 = | —-— Tritium Production e
5F | ——- He-3 Production //5
—--— He—4 Production / ]
5? l”ll// /E
N /,’1 ]
g _4 l"‘ /-
g 100 | It
2 5 /f/ | ]
= I ]
9 A
2 3 [0 | 3
8 55 ',1:(
n ]
5 158 | I
5 ° S
.
: S
& Ll
10 . | ! |
3 / :II' {
F ]
E ] Ll T | T el ./:I’ .‘ 3
5 _ _ 5 — 5 5
108 102 101 10 101
Incident Energy (MeV) 47-Ag-113

Particle Production

47-Ag-113




Cross Section (barns)

10

MAT 4744

294 Kelvin Cross Sections

(n,n') Level

47-Ag-113

MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=
MT=

Inelastic

o1
52
53
o4
55
56
o7
o8
59
60

(n,n")
(n,n")
(n,n")
(n,n")
(n,n")
(n,n")
(n,n")
(n,n")
(n,n")
(n,n")

Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

10

.é.. —

5 _
101

Incident Energy (MeV)

47-Ag-113



47-Ag-113

(n,n') Level
294 Kelvin Cross Sections

MAT 4744

=

61 (n,n’') Level
62 (n,n’') Level
63 (n,n’') Level
64 (n,n') Level
65 (n,n') Level
—— MT= 66 (n,n') Level
67 (n,n') Level
68 (n,n’') Level
69 (n,n’') Level

_ MT=
. MT=
. MT=
__ _ MT=
. _ MT=
. MT=
— _MT
—__MT

47-Ag-113

70 (n,n') Level
71 (n,n’') Level

—  MT
—  _MT

Incident Energy (MeV)

~Se o

(Suaeq) uorl109g SSOJI)



Cross Section (barns)

10

MAT 4744 (n,n') Level 47-Ag-113

294 Kelvin Cross Sections

T T T T T T T

3 1;
(n,n’') Level !-
(n,n') Level i?
(n,n') Level | ]
(n,n') Level E
i (n,n') Level :_
3 (n,n') Level t
(n,n') Level i:
) (n,n') Level ||
;W“ \\§ ——- MT= 80 (n,n’') Level E
IL“ \ ———— (n,n') Continuum &
-Im, Q\\ E
2 \ B
i :
f “: i‘ \ E
i \, k
{ i
:mw \\Y ]
Il \ 5
1l \ £
Zﬂ? \ ]
;M :I . . . . . . 1 \ . ! ]
4 5 6 7 8 9 1 2 3

10
9 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 (n,p) Levels 47-Ag—113
294 Kelvin Cross Sections

— (n,p)

3 4 5 6 7 8 9 1 2 3
10

10 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

10

MAT 4744 (n,d) Levels 47-Ag—-113
294 Kelvin Cross Sections

— (n.d)

10
11 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

=10 |

10

MAT 4744 (n,t) Levels 47-Ag—-113
294 Kelvin Cross Sections

| —— (n,t) )

10 20 25 30

12 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 (n,He3) Levels 47-Ag—113
294 Kelvin Cross Sections

— (n,He-3)

15 20 25 30

13 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

—~10 |

10

MAT 4744 (n,a) Levels 47-Ag—113
294 Kelvin Cross Sections
o LR | R LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |
—— (n,a)
;:I Lo aaaaal Lol Lol Lol Lol Lol Lol Lo aaaaal Lol I I NIRRT ;
10° 10° 10" 10° 10° 1ot 10° 107 10! 10°
14 Incident Energy (MeV) 47-Ag-113



(eV-barns)

10

10

MAT 4744

Energy Release
Heating — Damage
N~ —

47-Ag-113

!
!

\
Vi

!
[
|
!
I
!
|
!
|
I
!
!
!
|
I
|
!
!
|
|
!
!
Il

0 1

15

5
5F
I | —— Kerma total (eV-barns)
——————— Kerma elastic
5 - | —-— Kerma non-elastic (all but mt2)
t | ——- Kerma inelastic (mt51-91)
—--— Kerma disappearance (mt102-120)
- | —— Kerma capture (mt103)
Sl S Kerma capture (mt107)
5: 1 | e
i :|I S
Lol Ll Ll Ll Ll vl L ..“l....l <
107 10° 10" 10° 10° 10% 10°

Incident Energy (MeV)

10 10

47-Ag-113



(eV-barns)

MAT 4744 Energy Release 47-Ag—-113
14 Heating — Damage

10 T T R | EERR M | EER AL | EERRA |

— Total photon (eV-barns)

e Total kinematic kerma (high limit) | 4
—-— Dpa total (eV-barns)

1O12 _ ——- Dpa elastic (mtR)

—--— Dpa inelastic (mt51-91)

—— Dpa disappearance (mt102 —120)

sl Lo aaaaal P ul Lol Lol | ..I. Wl \.hn"u]‘.“unl I ATIRRA | | .......I/ Lol Lol |
10° 10° 10" 10° 10° 10% 10° 107 10! 10° 10!

16 Incident Energy (MeV) 47-Ag-113




Cross Section (barns)

—_
Ol
—_

03]

MAT 4744

Inelastic 47-Ag—-113

47-Ag-113g
47-Ag-113m1

Radionuclide Production Cross Section

Ié... =1 T Ié... 0 T Ié... 1

10 10 10
Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

10

10

10

10

10

10

MAT 4744 (n,remainder) 47-Ag—113
Radionuclide Production Cross Section
C : : : : : I -
- | —— Neutron -
——————— 1-H -1
| —— 1-H -2 .
L ——- 1-H -3 1
—_— 2—-He—-3
——————— 37-Rb—-84¢
- | —-— 37-Rb—-84ml ]
| | ——- 37-Rb-85g¢g |
—--— 38-Sr-85¢g
- | ——  38-Sr-85m1 .
— //’ /—’
///
i | | | | | | |
3 4 5 6 7 8 9
102
18 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 (n,remainder) 47-Ag—113
Radionuclide Production Cross Section

105 L
5 | —— 38-Sr-86g

R [— 38-Sr-87g
— -~ 38-Sr-87ml
5 | —- 39-Y -86g¢
E | —— 39-Y -86ml
=4 [ | —— 397Y 87
_______ 39-Y -87ml
— -~ 39-Y -88g
——- 40-Zr-87g
= | —-— 40-Zr-87ml
5t | —— 40-Zr-88g

19 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

10

—~10 |

10

MAT 4744

(n,remainder)
Radionuclide Production Cross Section

47-Ag-113

40-Zr—-89g
40-Zr—89m1
40-Zr-90g
40-Zr—90m1
41-Nb—88g
41-Nb—-88m1
41-Nb—-89g
41-Nb-89m1
41-Nb—90g
41-Nb-90m1
41-Nb-91g

20

Incident Energy (MeV)

47-Ag-113



(n,remainder) 47-Ag—113

Radionuclide Production Cross Section

MAT 4744

I_..... T T T Trr T T T
-
|
H\_\
i
-,,,_
|
\
/_
-/”,
N
T N U e S U
//
i i - -~ —_ T T — =
2 o) g8 ) g o) g o)) € )
— 2N M MO OO — — QN
PPPYIPPRPPT?
3 O 0 0 o0 o 0 0 0 0 0 0 ~ ot =
TETFTTTIST TS AN OO
\ N \
I YLy N N\
/// //////////
___ ___ —_—— =g
R
I_...... [} [} [} Lovraier s [} L L R
To] 0 0 Te] Te] [To] 0 0
AV} <t © 00}
[®) (@) 1O 1O
~ ~ ~— —

(Suaeq) uo1q109g SSOJI)

120 140 160 180 200

100

80

47-Ag-113

Incident Energy (MeV)

21



Cross Section (barns)

MAT 4744

(n,remainder)

Radionuclide Production Cross Section

47-Ag-113

42-Mo—-93g
42-Mo—-93m1 3
42-Mo—94¢g 3
42-Mo—95¢ ]
42-Mo—96g i
43-Tc-90g 3
43-Tc-90m1
43-Tc-90m2
43-Tc—91g
43-Tc—91m1l
43-Tc—92¢g

22

TR R R T S
120

Incident Energy (MeV)

47-Ag-113



47-Ag-113

(n,remainder)
Radionuclide Production Cross Section

| I A B B B
-\-\5\_\

—

MAT 4744

- L
— —_—_

—_——

—_—

- -
==

—=

43-Tc-96m1
43-Tc—97g
43-Tc—-97m1
43-Tc—98g

S~o

TPV AR NN I |
160 180 200

TN BRI
140

——
—_—

NN I
120

80

(suaeq) uorq09g

\ __ ~ i i
_ Q0 5 o) £ o) £ W
MM 00 QO
. SEEEEL,
_ 0000000
o RN
| \ MOOQOOOO
; <+ ¢+ FF S
1
| SRR
| AREE.
I
i
ﬁ/// / /_
L\
/ // _,
\
\
\\
N
, /w,/
S N
/ /// / N AN
/// // / / //
/// N / / ///
/////// N //. /////I
// / A //I/ / llllllllllllllll
/ // // // // A /
\ N \
/////// ////////// - ///l!
N ~\ W/ T
SN
/// IVA“// IJ/ llllll
/, N\
R
e
~
[RARAAIA 1 1 Lot 1 Loorirines
0 0 0 0 0
< ©
I} o
i i
SsoJa)

60

47-Ag-113

Incident Energy (MeV)

23



47-Ag-113

(n,remainder)
Radionuclide Production Cross Section

MAT 4744

200

43-Tc—-99g
43-Tc—99m1
43-Tc—100g
43-Tc—101g
44—-Ru—-93g

44—Ru—93ml

44-Ru—-94¢g
44-Ru—-95g
44-Ru—-96g

44-Ru-97g

44-Ru—98g

150

47-Ag-113

Incident Energy (MeV)

00

1

|
20
24

(Suaeq) uorq109g SSOJI)



Cross Section (barns)

10

10

1610

MAT 4744

(n,remainder)
Radionuclide Production Cross Section

47-Ag-113

44—-Ru-99g
44—Ru-100g
44-Ru-101g
44-Ru—-102¢g
44—-Ru-103g
44—-Ru—104g
44—-Ru-105¢g
44—-Ru-106¢g
44-Ru-107g
45-Rh-95¢g

45-Rh-95m1

N el

8

9

Incident Energy (MeV)

2
1O2

47-Ag-113



Cross Section (barns)

MAT 4744 (n,remainder) 47-Ag—113
Radionuclide Production Cross Section

— _—
—_—
—
—
————
—_—

45-Rh-96¢g 4
45-Rh-96m1 ]
45-Rh-97g
45-Rh-97m1
45-Rh-98g
45-Rh—-98m1 E
45-Rh-99g :
45-Rh-99m1
45-Rh—-100g
45-Rh—-100m1
45-Rh-101g

80 100 120 140 160 180 200

26 Incident Energy (MeV) 47-Ag-113



47-Ag-113

MAT 4744 (n,remainder)
Radionuclide Production Cross Section
T T T T T T
2 S ———— ]
1o+ ‘“““::::_—:552;;””ij:/’ - I —— 3
5 e T ///////’/ \\\\\\\\\\\\\\\\\\\\\\\\\\\ ==
,/ /// // /// //_;__,,;:’_’_ \\\\\\\\\\\\\
i ST A T
3 yavs / /// / /// ///"’/ T ———
5 // // /o / /£9>_ -
10t // / / / / /,///
—~ ; / A T 3
g 5 E ; / //I / / }/[/
: S
'_Q 1 I, . / // ]
~ g // / 1 / // 3
g St / / ! /J/ 1
S (1)
5 10° SRV
0 [ // ) — 45-Rh-101iml
n J // o T 45-Rh-102g
S / T s — -~  45-Rh-102m1
5 / ,/ ) — __ 45-Rh-103g
| I/ | ;/ J — 45-Rh-103nl
_ , ‘o)) ——  45-Rh-104g
10 : ,ﬁ /f A . 45-Rh-104m1
/ /’ ! /, — —  45-Rh-105g
/ {/ .y ——- 45-Rh-105m1
: ! '/ ! ! — -~ 45-Rh-106g ]
: V P —  45-Rh-106ml | i
: . |
3 | . . N .
3 4 5 6 7 8 9 2
10°
47-Ag-113

27

Incident Energy (MeV)



Cross Section (barns)

MAT 4744

(n,remainder) 47-Ag—113
Radionuclide Production Cross Section

45-Rh-107g
45-Rh-108g
45-Rh-108m1
45-Rh-109g
45-Rh-110g
45-Rh—110m1
45-Rh-111g
46-Pd-98g
46-Pd-99g
46-Pd—100g
46-Pd-101g

28

6 v 8 9 2 2

Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

10

MAT 4744 (n,remainder) 47-Ag—113
Radionuclide Production Cross Section

3 //’ 4
o
| -
1A :
VA, )
|/ / ]
/
E // E
/ / — 46-Pd-102g
f T — 46-Pd—103g
] i 5 ——— 46-Pd-104g | 1
/ 5 —__ 46-Pd-105g
/ ' i — -  46-Pd-106g
1 | — 46-Pd-107g | 4
/ | -
| ' R (—— 46-Pd-107m1 | 3
1 | | — —  46-Pd-108g
i i i i ———  46-Pd-109g ]
10 . i — ———  46-Pd-109m1 | j
1 | | — —  46-Pd-110g
3 . | i \ \ I 3
3 4 5 6 7 8 9 1 02 2

29 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 (n,remainder) 47-Ag—113
Radionuclide Production Cross Section

_ —_—— T
—_—
—_—
\_\N\
—_——
—_—
—_—
—_—

—— 46-Pd-111g
_______ 46-Pd—-111m1

|| —-— 46-Pa-112g Y A |

E || ——- 46-Pd-113g /’ 3
— -~ 46-Pd-113ml ,» B
— 47-Ag-10l1g Y Y A
------- 47-Ag-101m1 |
——  47-Ag-102g ’ B

||| ——- 47-Ag-102m1 | ’ ]
. 47-Ag-103g | !
—  47-Ag-103ml | |

| '/
| | . N -
3 4 5 6 7 8 9 102 2

30 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

10

MAT 4744

(n,remainder)

Radionuclide Production Cross Section

47-Ag-113

10 |

T
R ————
—_
—_——

~——
- -~
S —

-

—

——

—_—
—_
——

T ——
—_—

—_—
~—
—_—

_ S~ —
———— —_—

——
————— -

47-Ag—-104g
47-Ag-104m1
47-Ag—-105¢g
47—Ag—105m1 E
47-Ag—106g 3
47-Ag—106m1
47-Ag-107g
47-Ag-107m1
47-Ag-108g
47-Ag—108m1 | ]
47-Ag-109g

31

7 8 9
1O2

Incident Energy (MeV)

47-Ag-113



Cross Section (barns)

10

10

MAT 4744

(n,remainder)
Radionuclide Production Cross Section

47-Ag-113

47-Ag—-109m1
47-Ag—-110g
47-Ag—110m1
47-Ag-111g 7
47-Ag—111m1
47-Ag—112g i
47-Ag-113g
47-Ag—-113m1
47-Ag-114g
Photon

32

Incident Energy (MeV)

47-Ag-113



—_
Ol
—_

Cross Section (barns)

MAT 4744 (n,3n) 47-Ag—-113
Radionuclide Production Cross Section

— 47-Ag-11lg < ]
------- 47-Ag-111m1 | -~

LN ¢ I BN S0 (o)

B O 00 1O

25 30

33 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

—~10 |

10

MAT 4744 (n,2n) a 47-Ag-113

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

——— 45-Rh-108g
_______ 45-Rh—108m4

15 20 25 30

34 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

[EEN
Ql
(&)

—~10 |

10

MAT 4744

(n,n') d 47-Ag-113

Radionuclide Production Cross Section

46-Pd-111g
46-Pd—-111m2

35

29 30

Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 4744 (n,n') He-3 47-Ag—-113
Radionuclide Production Cross Section

——— 45-Rh-110g
_______ 45-Rh—110m6

20 22

36 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

10

10

MAT 4744

(n,4n) 47-Ag—113

Radionuclide Production Cross Section

47-Ag-110g
47-Ag-110m2

28 30

Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 (n,2n) p 47-Ag—-113
Radionuclide Production Cross Section

—  46-Pda-111¢ | T
——————— 46-Pd—-111m2 T

38 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

MAT 4744 (n,p) 47-Ag-113

Radionuclide Production Cross Section
T T T T T T

——— 46-Pd-113g
....... 46-Pd—113m2 g

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

39 Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

[EEN
ol

(@)

MAT 4744 (n,t) 47-Ag-113

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 T T T T T T T T T T

- | —— 46-Pd-1l11g T
) E— 46-Pd—111m2 ;

10 25 30

40 Incident Energy (MeV) 47-Ag-113



47-Ag-113

MAT 4744 (n,a)
Radionuclide Production Cross Section
5:'| T 1 T T T 1 T T T 1 T T T 1 '/\ E
—  45-Rh-110g 2 NE
E | - 45—-Rh—-110m6 3
5 F
164 3 3
o
= 3 E
g 5 F
2
s 10° | ]
0 3 3
o 5 F
)
O
[}
n
0 5F 3
0
S 8 1
107 L / -
5 | E
5 ‘I/ E
1617 | /
5 f
| | | TR IO T R T | | " T TOR TR T O | | N PEUTUT IO TR IR T | | N | Lt ol
_ 5 — 5 — 5 5
1O3 102 1O1 10O 101
Incident Energy (MeV) 47-Ag-113



Cross Section (barns)

=12 |

10

—~14 |

10

MAT 4744 (n,2p) 47-Ag—-113
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 ]

- | —— 45-Rh-112g E
——————— 45—-Rh—-112m1

| | | | | | | | | | | | | | | | | | | | |

15 20 25 30
42 Incident Energy (MeV) 47-Ag-113



