Cross Section (barns)

MAT 2246 Photon Major

O Kelvin Cross Sections
, : : : : : : i

_22—T1-953

| | —— Photon Inelastic
: (7.7)

_____

~—a

3 4 5 6 7 8 9

Incident Energy (MeV)

1

10



Cross Section (barns)

MAT 2246

Photon Neutron Production
O Kelvin Cross Sections

_22—T1-53

T T T T T T T T T T T T T3
[ o _
| (7,3n) / ;
| —— (7.n') « N

——— (7,2n) « i T
= | —-— (7,n') p /,,/\7_/\__ .
E /// L T T T T
A (y,n') t /,/
L | —— (7.2n) p P i
E // / ————
// /’/:,,—’//,
/ ,/’//’ / e
i / T ]
E I/ ’ll // 1//
[ | ,{/
i | 1 ]
3 v : //// ///)
/ | ,5//
E // ! ’l/ ’/// b
| J | |
| / | |
] 1 L l |/| 1 I: L 1 L L L L L L L L 3
15 20 25 30
2 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

MAT 2246 Photon Charged Particle

O Kelvin Cross Sections

— (7.n")
| T (7!211)
—-— (7,n")
L | —— (7.0)
— (7.0")

(GaN ST o RE S JN

22—T1-53

3 Incident Energy (MeV)

22-Ti-53



Cross Section (barns)

10

10

10

MAT 2246 (7.,n') Level 22—T1-53
O Kelvin Cross Sections

—— Photon Inelastic
——————— (7,n') Ground

—-— MT= 51 (y,n’') Level
- | — (7,n') Continuum

! ! ! ! | !
6 7 8 9 1 2 3
10

4 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

MAT 2246 (7,p) Levels 22—T1-53
O Kelvin Cross Sections
8 T T T e

0 | — (7.p)

15 20 25 30

5 Incident Energy (MeV) 22-Ti—53



Cross Section (barns)

MAT 2246 (7,d) Levels 22—T1-53
O Kelvin Cross Sections

6 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

MAT 2246

(7,t) Levels 22-Ti-53

O Kelvin Cross Sections

Incident Energy (MeV) 22-Ti—53



Cross Section (barns)

MAT 2246 (7,a) Levels 22-Ti-53
O Kelvin Cross Sections

— (7, a)

10 15 20 25 30

8 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

10

10

10

MAT 2246 (7,remainder) 22-Ti-53
Radionuclide Production Cross Section
T T T T T T

—— Neutron

e 1-H -1 7
_ 1-H -2

i ——- 1-H -3 i

i _— 2—-He—-3 i

12-Mg—23¢g 7

i —-— 12-Mg—24g | |
——- 12-Mg—-25g

- —--— 12-Mg—26g :
— 12-Mg-27g

= L L L L L L |

3 4 5 6 7 8 9 2

10
9 Incident Energy (MeV)




Cross Section (barns)

MAT 2246 (7,remainder) 22-Ti-53
Radionuclide Production Cross Section
g T LML LALLM A AL AL ALAL T
-6 — 12-Mg—-28g =
107 v 13-A1-25%¢ | ]
°f|—— 13-A1-26¢ | T S
———- 13-Al-26n1 g 7./—///7
| | —-- 13-A1-R7g .
5t
------- 13-A1-29¢
10° | | —— 13-A1-30g ]
sf | ——- 13-A1-31g -
E | ———  14-Si-27g y
—  14-Si-28g
5 ; /,//’/’ :
1610 3 3
5t
1612 3 3
5t
51 §
A TR TR TR TR (AT TUR YA PR TPRN OV (TP TP TP TP TP TIPS FRTI D~ TUT FUDTT TUTE TUUTT TVUIT TUVIT FUIT TUUIT TUUIT TOUIT FUUT FOUUT TUUIT TUUTT TP RPN TP PP PP PP | T TP TP TN TEUI FOUI TP TP TP L.3
100 180 200
10 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

MAT 2246 (7,remainder) 22-Ti-53
Radionuclide Production Cross Section

-
P

_ ——
—— ——
L e —

14-Si-29¢
------ 14-Si-30g | |
—— 14-Si-31g | J
——~ 14-Si-32g | i
— -~ 14-Si-33g
_ 15-P —29%
------ 15-P —30g
— — 15-P -3l1g
—— 15-P -32g
.~ 15-P -33g | 3
— 15-P -34g | i

\\
\
SRR

—
~

11 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

=10 |

10

MAT 2246 (7,remainder) 22-Ti-53

Radionuclide Production Cross Section

e ——

——=

-
/’/
-

—_——
T

———
——" T

— 15-P -35g
s 16-S —-3lg

e —_ 16-S -32g
/2 - 16-S -33g
[/ —-— 16-S -34g
18-S -35g
N 16-S —-36g | 3
——— 16-S -37g | ]

| ——- 16-S -38g | |
| — -~ 17-C1-33g | ]
! — 17-Cl-34g | i

12

Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

(7,remainder)

_22—T1-53

MAT 2246
Radionuclide Production Cross Section
[RARARR AR AR AR T T T [ARRRARE AL AL IR A AR T T T T
i ////j:;j;;ijjffffEE;ZZ;:::::;;
5E //// — ///,f’ 3
ST T —
—6 e ——/7/i:,——;7 e
10 3 ,//é::—”'/ —————— ///// 3
5 3 //é// // //// =
/,/:// _L___/// } /’_/__;T_‘_T_‘
3 ///: T / 7 3
5t Iy i )//_._— ————— T T
o )l/%,__ /L\/7Z/ ////
168 //// /I // // /// ’//
] 7o / - 1
5 E //// J'/ ,/ [// ///
/// | ( ’ ya
3 //4 | | ! / 3
: /o ! - —~C1-34m -
5 avaye | ; J 17-C1-34m1
3 // / V | { A 2 (P 17-C1-35¢
—10 | | | | / ——— 17-Cl1-36g
10 o /J Y, A av / — 17-C1-37g | 7
[ // / | —-—— 17-C1-38g
[ / f // [ | — 17-C1-38ml | ]
. f . f [ 17-C1-39g | -
VAR / e |
T A / —— g |
10~ L Lo . / —--— 18-Ar-35g ]
51 f | | / — 18-Ar-36g | |
L J Lot /. L |A:| L L | Lo Lo I NN T P T A R T S P TP A B 1 | I I AT B B T T | I I B A T A B T | T I T B T B TR 1
60 80 100 120 140 160 180 200
22-Ti-53

Incident Energy (MeV)



(7,remainder) 22-Ti-53

Radionuclide Production Cross Section

MAT 2246

80 20 B0 ) b0 B) B ) &) &l op // s
OO 0T [N e
PEOTTIIITTN | | :
T TR T T T T T |
< << < < < < << <X /7
N A —
VWODDODODDDD \
N >
| o N T
| N \
i EEEEE N
//{
1 1 1 1 1 1 1 _llll_||
o Y
© (00) — —
[e Ie) 1O 1O
i i i i
(Suaeq) uo1l109g SSOJI)

22-Ti-53

Incident Energy (MeV)

14



102

a0 L L LA T T Y T T T T
TN :
- :\\ “ \ \ . .
s Y o) B0 ) ) B0 B) 80 8D B0 &
o [ I DO~ QOFOON D
« e TEYTYTIYYTTY
4 Il i |
dhir FEE R TR
|
_\A N N DRI DDDD DD
F\ /__\ _ \ — v e o v v e v o
\ \ i
! V,_ _ w ol ol
. N _ " m v m v
ARSI NN
- A \
+ _/ N A
ol (| N Tl
7 / “_ /r / ,,/// [
/1SR O N I N R S -
0 N N | /// ///
=60 N Lo e -
3 PN // \ :Iflnll// ||||||||||||||||||||||||||||||||
% m m,/N _ AN / N
n e 1 / ~ ~
- | __/ //L/; /,/_//!ll - ///1’|II|||’||| ©
o O \ \ // N
g 3 N R S e— ]
03 ” ~
34 ] N
/W”” . //\///// ] //// llllllllll B
< NN
w. I f/// \NN////
= N/ N
6 N T .
-~ AN
..M L /r//// /// e ]
R \
/// /// ////I’
\ // L
N ~__ ~__
\ .l// T
N ~
© N S—
A R
A .
< ~
= L L L [ L NP e
0 0 0 0 0 0 @) 0 0 o 0
© o0] — —
o o I I
i i i i

(Suaeq) uorq109g SSOJI)

22-Ti-53

Incident Energy (MeV)

15



(7,remainder) 22-Ti-53

Radionuclide Production Cross Section

MAT 2246

—-Ca—-39g

20—Ca—40g
20-Ca—-41g

20—-Ca—42g
20—-Ca—43g
20-Ca—44g
20-Ca—45g
20-Ca—46g
20-Ca—47g
20—-Ca—48g
20—Ca—49g

20

7/

———

——

_— O

S~

(suaeq) uorq109g SSOJI)

1612

102

22-Ti-53

Incident Energy (MeV)

16



Cross Section (barns)

_22—T1-53

MAT 2246 (7,remainder)
Radionucl ide Production Cross Section
5 f ' ' ' ' ' '
10% :
5 F
10° :
5t
10° :
5 F
10"
5 ¢ [ j , ,
{' / | / | —— 20-Ca-50g
_g | | r) 7| 21-Sc-42g
107 | [/ —-— 21-Sc—42ml | 3
° l | / / ___ 21-Sc-43g | 1
p | / —~ 21-Sc-44g
10° | | ]
5 i : | I 21-Sc—45¢g E
j , / . | ___ 21-Sc-45mi
10| /o 1 ‘ | | ——- 21-Sc-46g
100 | /// 1 s —-—— 21-Sc—46ml1 | -
51 I/ / / | Ve —— 21-Sc-47g | |
| L N .
3 5 6 7 8 9 2
10°
Incident Energy (MeV) 22-Ti—53

17



Cross Section (barns)

—~10 |

10

MAT 2246

(7,remainder) 22-Ti-53

Radionuclide Production Cross Section

/

| // e —— 21-Sc-48g
I, / FAR 21-Sc-49g

| I / —-— 21-Sc-50g
| | ,/ ——— 21-Sc—50m1
| s —--— 21-Sc-5l1g
| /’ / —— 21-Sc—52g E
- 22-Ti—-44g ;
— — 22-Ti-45g -
——— 22-Ti-46g |
. 22-Ti-47g :
_ 22-Ti-48g

18

@ p-—mmmm e

7 9 2
102
Incident Energy (MeV) 22-Ti-53

6



Cross Section (barns)

10

10

—~10 |

MAT 2246 (7,remainder) 22-Ti-53

Radionuclide Production Cross Section
T T T T T T

—— 22-Ti—48ml
—————— 22-T1i—-49g
—-— <22-Ti-50g
——- 22-Ti-blg
3 —--—- 22-Ti-52g 3

3 4 5 6 7 8 9 2
102
19 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

—~10 |

10

12 |

10

MAT 2246 (y,n') d 22—T1-53
Radionuclide Production Cross Section

-

—— 21-8e50¢ |
------- 21-Sc-50m1

24 26 28 30

20 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

—~10 |

10

MAT 2246 (v.2n) p 22—T1-53
Radionuclide Production Cross Section

—— R1-Sc-50g -
——————— 21-Sc-50m1 e

26 27 28 29 30

21 Incident Energy (MeV) 22-Ti-53



Cross Section (barns)

12 |

10

MAT 2246 (v.t) 22—T1-53
Radionuclide Production Cross Section

— 21-Sc-50g T T iy
------- 21-Sc-50m1 E

22 Incident Energy (MeV) 22-Ti-53



