Cross Section (barns)

MAT 7380 Ma jor 74-W —-165
294 Kelvin Cross Sections

|

— Total ’
------- Elastic i \

——-— Inelastic i

—— (n,) |

|

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

1 Incident Energy (MeV) 74-W —-165




74-W —-165

Neutron Production
294 Kelvin Cross Sections

o] 3
i s ™M T [aFNaV;
3 AN N AN TN N NN
g g9- - o - -
M a o e
a8 o a o a o oa
N SN N S N SN N
o E ) )
0] [ i
™ I P
r NN
=
< L
= E Lo [ L L [ L L I
0 0 (o] 0 0 0
o N <H O 00)
O @) 1O O O
— — — — —

(Suaeq) uo1q109g SSOJI)

10 10 10 10 10 10 10 10 10°

10

-165

74-W

Incident Energy (MeV)



74-W —-165

MAT 7380

Neutron Production
294 Kelvin Cross Sections

(n,2n) Ra
-——-— (n,n") d

—-—(n,n") t
—— (n,n’") He-3

—-—— (n,4n)

-——--—- (n,3n) p

107

(Suaeq) uorq09g SSOJI)

10 10 10 10 10 10 10 10 10° 10t

10

-165

74-W

Incident Energy (MeV)



74-W —-165

Charged Particle
294 Kelvin Cross Sections

MAT 7380

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

- (n,2n) 2a

——— (n,n") d
———— (n,n") t

(Suaeq) uo1q109g SSOJI)

-165

74-W

Incident Energy (MeV)



Cross Section (barns)

MAT 7380 Charged Particle 74-W —-165
294 Kelvin Cross Sections

T T L B A AL B T T A ) B A B AL B A ™3
] VAN

/ ~

/ ™~

L / ~JI~ |

= N\

E / “~ ——

~_" // \\ .
/ . N

L ) \\\[\ ~ _

. / N o~
\\\// T \\\

L .

L ~_ \\ N _
— (n,n') He-3 ~._ N v \
_______ (nrzn) p \\\ S \ /’li ]

| —— (n.30) p . N
- (n,p) \\ // 0
—-—— (n,d) \\\\\ y 1]

__*\\// /

Eol (n,He—S) /,I: ///_
——— (n,a) {5!3
——— (n,2a) /;O-

] A

/T i
\ ! Il‘
/TN ]
S kL / \\F\\ ) '
™~ N A I
i \ BRI
E-nl Lo aaaaal Lol Lol Lol | |||||||I\| Lol Lol Lo aaaaal Lol | ||/|||’||| ::. | E
10° 10° 10" 10° 10° 1ot 10° 107 10! 10° 10!
74-W —-165

5 Incident Energy (MeV)



MAT 73

80

294 Kelvin Cross Sections

Charged Particle

74-W —-165

T

5F
=2
107 L
5E
—~ :_\\\\\\
n 3 ~
= 5t
g
—4
£ 107 |
a 5
O -
.-
"
0
[} 3
2 5 F>~.
% 3
0 —6
4 10 L
O E
5¢E
5F

—— (n,3a)
(n,2p)
—-— (n,p) «
——— (n,t) 2a
—-—-— (n,d) 2«

-3

P~ ~4

—2

10

~No -7

10

=1

10O 10

|

1

=7

10
6

-8

o 10 10

~6

1

10 10 10

0
Incident Energy (MeV)

74-W

-165



Particle Production 74-W —-165

MAT 7380
294 Kelvin Cross Sections
;-'I | bl RARRLM | LA | LA | LU | LU | LI | LA | T '-;
102 I
5§
5
0
5 1Y :
8 5 ¢
=
S _
+ 5
% 3
n 107
0} E | 3
0 5¢E ! / 3
& t | —— Hydrogen Production / i
——————— Deuterium Production ! “
sE | Tritium Production ;{f 3
2 ——- He—3 Production i ,ff
4 [ |— He—4 Production JM
10" | T
51 .",’;
_ ! (’f ]
:.I Lol Lol Lo gl Lol Lol Lol Lol Lol Lol l’lul'/ ! _é
107 10° 107 10° 10° 10% 10° 10° 10 10° 10!
74-W —-165

7 Incident Energy (MeV)



Cross Section (barns)

10

10

10

10

10

MAT 7380 (n,n') Level 74-W —-165
294 Kelvin Cross Sections
™ T T T T AR

| | —— Inelastic i

I - MT= 51 (n,n') Level ]
—-— MT= 52 (n,n’') Level

- | ——- MT= 53 (n,n’') Level .
—-— MT= 54 (n,n') Level

[ | —— MT= 55 (n,n') Level }

[ —— MT= 56 (n,n') Level ]
——— MT= 57 (n,n’') Level

- | ———- MT= 58 (n,n') Level =
—-—-— MT= 59 (n,n') Level

" | —— MT= 60 (n,n') Level )

4 6 8 0 2 4 6 8 1 2

Incident Energy (MeV) 74-W -165



Cross Section (barns)

10

10

MAT 7380 (n,n') Level 74-W —-165
294 Kelvin Cross Sections

—— MT= 61 (n,n’') Level

S MT= 62 (n,n') Level | -
—-— MT= 63 (n,n’') Level

i ——— MT= 64 (n,n') Level ]

i —-— MT= 65 (n,n') Level |
—— MT= 66 (n,n') Level

e us— MT= 67 (n,n') Level | 1
—— MT= 68 (n,n’') Level

i ——— MT= 69 (n,n’') Level | |

_ —-—-— MT= 70 (n,n') Level i
—— MT= 71 (n,n’') Level

3 4 5 6

9 Incident Energy (MeV)

74-W —-165



Cross Section (barns)

10

10

10

10

MAT 7380 (n,n') Level 74-W —-165
294 Kelvin Cross Sections

| —— MT= 72 (n,n') Level i

I E— MT= 73 (n,n’') Level ]
—-— MT= 74 (n,n’') Level

- | ——- MT= 75 (n,n’') Level .
—-— MT= 76 (n,n') Level

- | —— MT= 77 (n,n') Level .
——————— MT= 78 (n,n') Level

| —-— MT= 79 (n,n') Level }
——- MT= 80 (n,n’') Level

[ | —— (n,n') Continuum i

3 4 5 6 7 8 9 1 2 3

Incident Energy (MeV) 74-W —-165



Cross Section (barns)

MAT 7380

(n,p) Levels 74-W —-165
294 Kelvin Cross Sections

10

10 _

—— (n,p)

107

11

10

-8

10

=7

10° 10° 1ot 10° 107 1ot 10° 10t

Incident Energy (MeV) 74-W —-165



Cross Section (barns)

MAT 7380

(n,d) Levels
294 Kelvin Cross Sections

74-W —-165

— (n.d)

Incident Energy (MeV)

74-W

-165



Cross Section (barns)

—~10 |

10

MAT 7380 (n,t) Levels 74-W —-165
294 Kelvin Cross Sections

— (n,t)

13 Incident Energy (MeV) 74-W -165



Cross Section (barns)

10

MAT 7380 (n,He3) Levels 74-W —-165
294 Kelvin Cross Sections

— (n,He-3)

Erul sl sl sl | ol | sl sl NRRAA | ol

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

14 Incident Energy (MeV) 74-W —-165



Cross Section (barns)

MAT 7380 (n,a) Levels 74-W —-165
294 Kelvin Cross Sections

— (n,a)

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

15 Incident Energy (MeV) 74-W —-165




(eV-barns)

MAT 7380

Energy Release

74-W —-165

——- Kerma

total (eV-barns)
elastic
non—-elastic (all but mtR)

inelastic (mt51-91)

Heating — Damage
et

______

s

—--— Kerma disappearance (mt102-120) -
| —— Kerma capture (mt103) //7”/ 3
——————— Kerma capture (mt107) p F/
///// /
pul L ataaal L Lol Ll Ll Lt Lt |/||/| Ll L ataaal Ll Ll L
167 10° 10" 10°  10° 10 10° 10°0  10] 100 10!
16 Incident Energy (MeV) 74-W -165



(eV-barns)

MAT 7380 Energy Release 74-W —-165
Heating — Damage

5 E I
10° | |
5 ¢ E
- A
// ]
5_ ~~ - ;
N e M
I \‘\____,_——// /’“‘,{T\ ]
104 | —— Total photon (eV-barns) /////// / s
e | - Total kinematic kerma (high limit) e e E
5t | —— Dpa total (eV-barns) i // E
. | ——- Dpa elastic (mt2) /// / ]
L | ——— Dpa inelastic (mt51-91) / / -
5 F / 3
/ /

pul L ataaal Ll Ll Ll Lt Ll L /:nul L ataaal Ll Ll r |l

107 10° 107 16° 10° 10* 10° 10° 10! 10° 10!

17 Incident Energy (MeV) 74-W —-165



Cross Section (barns)

MAT 7380 (n,remainder) 74-W —-165
Radionuclide Production Cross Section

_-————"_”4—/:-
,_/"/——/—_/— __—__/’// ~
- _’_____________,__————————-:—;j;_:;-’?x _________ ///
——— Neutron
——————— 1-H -1
|| —-— 1-H -2
-  1-H -3
—_ 2—-He—-3
L 2—He—4
S — 64-Gd—-136¢
—-— 64-Gd-137g
——- 64-Gd-138g¢g
|| —--—— 64-Gd-139g
——— 64-Gd-139m1
= L L L L L L 1
3 4 5 6 7 8 9 2

18 Incident Energy (MeV) 74-W -165



Cross Section (barns)

10

MAT 7380

(n,remainder) 74-W —-165

Radionuclide Production Cross Section

64-Gd—140g
64-Gd-141g
64-Gd—141m1
64-Gd-142g
64-Gd—143g
64-Gd—143m1
65-Tb-138g
65-Tb-139g
65-Tb-140g
65-Tb—141g
65-Tb-141m1

80 100

Incident Energy (MeV)

74-W —-165



Cross Section (barns)

10

10

74-W —-165

MAT 7380 (n,remainder)
Radionucl ide Production Cross Section
T T T T T T T T T T T T T T T T T T
— 65-Tb-142g e —
------- 65-Tb-142m1 s —
| | —-— 65-Tb-143g e T ]
— —~ 65-Tb-143nl A [ =
4 / - e T
— —— B85-Tb-144g Yy ////ﬁ’:—*\\i‘;\--\z%:_\\
| —— 65-Tb-144n1 SN —— ]
N 65-Tb—145g Vs f/ 7/ :
—— 65-Tb-146¢g J A
— - 65-Tb-146m1 /N A/
- | —-—— 66-Dy-140g sy ; E
— 66-Dy-14lg 7 // / J/a
s A I | ]
| vz = -
Ty / A
i)/ [ /
i [ / ]
E p /// / 3
////I / v‘
E // /// Il “ E
/1 |
|‘ ] /: I
E | / : ! 3
' /j | ’ / e
// /( / /// /
/// // I/ /// //
il ! I .l.l ! L [// / ! ! | ! ! 1 3
50 100 150 200
Incident Energy (MeV) 74-W -165

20



Cross Section (barns)

MAT 7380 (n,remainder) 74-W —-165

Radionuclide Production Cross Section
T T T T T T

- | —— 66-Dy-142¢

J — 66-Dy-143¢ | LT -
— - 66-Dy-143ml
——- 66-Dy-144¢ | s S
— - 86-Dy-145g T
------- 66-Dy—146g
—-— 66-Dy-146nl
——- 66-Dy-147g
— — 66-Dy-147nl
r | —— 66-Dy-148g¢g

21 Incident Energy (MeV) 74-W -165



(n,remainder)

74-W —-165

MAT 7380
Radionucl ide Production Cross Section
—2 [ ~ ]
10~ | =N
5 —— 67-Ho-142¢g 77 ’//T:_f;i‘is;g ;
------- 67-Ho-143¢g Py /////—/\ T~ T
—-— B67-Ho-144g s =
5? ——- B67-Ho-14b5g //;/ %’// / s ;
E | ———— 67-Ho-146g s v S
B — B7-Ho-147g /. /
4 / // / // //
107 b 67-Ho—148g /I 1
0 5f | —— 67-Ho-148ml e
3 — - 67-Ho-149g oy VRN
g | | —--— 67-Ho-149m1 e ;( )/ E
- sf | —— 67-Ho-150g // e / [ /o
5 iy ! ,'
Z e A/ AV
0 /) A 3
5 e Ay Ve Ry
n // /// // / //
8 /o / // / ( s
| E / / // / ‘ /// 3
T AN
168 / ;o /) e
/| I/ A -
5 // / /// // / /
i / /// / , ! J ]
5: } v/ ';// l/ | | ////
Al A .
5 6 7 8 9 102 2
74-W -165

22

Incident Energy (MeV)



Cross Section (barns)

MAT 7380 (n,remainder) 74-W —-165

Radionuclide Production Cross Section
T T T T T T

—— 67-Ho-150m1
——————— 68-Er—145¢
—-— 68-Er-145m1
——- 68-Er-146¢
= | —-— 68-Er-147g
t | —— 68-Er-147m1
A (R 68-Er-148¢
. | —-— 68-Er-149g
F | ———- 68-Er—-149ml
—--— 68-Er-150g
—— 68-Er-151g

23 Incident Energy (MeV) 74-W -165



Cross Section (barns)

74-W —-165

MAT 7380 (n,remainder)
Radionucl ide Production Cross Section
i T T T T T T
10° | s
5 F e N T
L Ll
/// / /// =
,’/ - i’ 7 ,/ ------ Bt
3 ,,)’/// /7" \/\7(\/ E
o1 //7/ — // // T
o ! / oo T T
_ P g S e -
10t | o Ve //,/ " ]
5 /77 / e
3 ,,_/Z:/ / 7
7/ v ~i
// //// //I/ ~ f
3 //gii___LQ/ //// I i 4
i ;v
[ / // ////
10° I 4 // g //
5 é | / /// ///// / ! ;/ —— 68-Er-151ml :
1 Ve e S — 68-Er—152¢g
| / { / / — — 68-Er-153g
] N A j _ . 68-Er-154 E
5E / ] / ! g
/ // ) /’ / ——— 69-Tm-148g
_8 i . ! — 69-Tm-149g
107 b1/ / / / f ’ ______ 69-Tm-150g | 3
5t / / ; | — — 69-Tm-151 |
, | g
/’ ’ J/ : — B69-Tm-151m1 | ]
§ ; AV | —— 69-Tm-152¢ | ]
5 F / f . — 69-Tm-152m1 | ]
! /7
// I/ I’ //
. A /] .' Lo .
3 4 5 6 7 9 2
10°
Incident Energy (MeV) 74-W -165

24



Cross Section (barns)

—_
ol
N

MAT 7380 (n,remainder) 74-W —-165
Radionuclide Production Cross Section
T T T T T T
- /__/__ ________ — \\\\\ -
= e TR
P e o TTTTTeen =z
R~ e T TSsramme—e
L e s e i
i e
- 7/7 e 7 T —
/_// _ / // 7 - ’ /
T T T — T T
_[// // // — - // // .
| //,/ ’ 4 //// // /
‘ / // / / / /
L1 ,/ / /// / / i
E /// /7 / / /
1 /// // /// I{ )(
’ / A 7 ]
. / )y — 69-Tm-153g | A
/ / // /) 69-Tm-153m1 | |
/ [ . 69-Tm-154
/ / g
_ ! / : / ——- 69-Tm—154m1 1
|/ . ——— 69-Tn-155g |
i / 7 // / | — 69-Tm—155m1
L / / I - 69-Tm—156¢
|/ / r — — 89-Tm-157g | 1
’ / [/ ——- 70-Yb-150g | |
// / — —— 70-Yb-151g
3 y I/ ——— 70-Yb-151ml | 3
// /// // E
/ L ll L / ‘ |
3 4 5 6 7 8 9 2
102
25 Incident Energy (MeV) 74-W -165



Cross Section (barns)

10

MAT 7380

(n,remainder)

Radionuclide Production Cross Section

74-W —-165

=7

———

———

- -

ST

—— e T ——

——

S——

70-Yb—-152¢g

70-Yb-153g |
70-Yb—154g | ]
70-Yb—155g
70-Yb-156g
70-Yb—157g
70-Yb-158¢g
70-Yb-159g
70-Yb—160g | 1
70-Yb—161g | 3
71-Lu-153g

26

Incident Energy (MeV)

74-W —-165



Cross Section (barns)

10

MAT 7380 (n,remainder) 74-W —-165
Radionuclide Production Cross Section
T T T T T T
S P \\;_\;i\;?;t;\\;\;\ ]
i e
- / ,//____"‘————::::—// . T .
| s s T " — 4
L/ s e -~ T
3 | / /// // //
H Y , ~ T e
E! J // // ////’ \\\\\
3 / e e E
/ // /////
3 / // 7 e
/ / /// T -
/ / -
| // -~
/ / / //
! —
E / / _// 3
/ / / /)
) / L — 71-Lu-154g
/ P N (— 71-Lu-154m1
i ’ Ve . 71-Lu-155g | 1
3 L/ ——- 71-Lu-155m1
|/ | —— 71-Lu-156g
3 // //I I 71*LU*157g 3
/ R — 71-Lu-157ml |
’ / II ——— 71-Lu-158g | ]
A / | —— - 71-Lu-159¢ A
I Lo — -~ 71-Lu-160g 5
| / ——  71-Lu-160m1
/ F/
3 [l . . . . 3
3 6 7 8 9 2
102
27 Incident Energy (MeV) 74-W -165



Cross Section (barns)

10

MAT 7380

(n,remainder)
Radionuclide Production Cross Section

74-W —-165

~

-

—_—

—

71-Lu-161g
71-Lu-162g
71-Lu-162m1
71-Lu—162m2
71-Lu-163g
72-Hf-156¢
72-Hf-157¢
72-Hf-158¢
72-Hf-159¢
72-Hf-160g
72-Hf-161g

28

N S

6 7

8

9

10

2

Incident Energy (MeV)

74-W

-165



Cross Section (barns)

MAT 7380 (n,remainder) 74-W —-165
Radionuclide Production Cross Section

E —_— T e e e e e __
—_— T === 3

—

72-Hf-162¢
------ 72-Hf-163g | 3
. // — _ 72-Hf-164g |
/ / / ———- 73-Ta—-159g ]
Sy —— 73-Ta-159m1 | J
;o — 73-Ta-160g 3

o 73-Ta—160m1
|/ — —— 73-Ta-161g
/1 — —_ 73-Ta-161ml
! —-— 73-Ta-162¢g
|| —— 73-Ta-163g

Il . . i

3 4 5 6 7 8 9 2
1O2

29 Incident Energy (MeV) 74-W —-165



Cross Section (barns)

MAT 7380 (n,remainder) 74-W —-165
Radionuclide Production Cross Section

— 73-Ta-164g

I — 73-Ta—165g | |
. 74-W -181g
74—V -162g

I ———  74-W -183g | |
74—V -164g

I [— 74-W —-165g |
—— 74—V -166g

i ——-  Photon ]

3 4 5 6 7 8 9 2
1O2

30 Incident Energy (MeV) 74-W —-165



Cross Section (barns)

MAT 7380 (n,n') p « 74-W —-165
Radionuclide Production Cross Section

— 71-Lu-160g
) — 71-Lu-160mn1

— 5 — 5 — 5 5
1O3 102 1O1 10O

31 Incident Energy (MeV) 74-W -165



74-W —-165

MAT 7380 (n,t) 2«a
Radionuclide Production Cross Section
_'| 1 T T T 1 T T T 1 T T T 1
5f ——— 69-Tm-155g E
I [ 69-Tm—155m1
1610 3 3
5§ |
m 5 {:
g ] !
s«.s. 12 | !
F\Q/ 10 E ;; 3
- s .f
9 !
P |
19) L -
()] E |
0N St !
0 - |
—14 | !
o 1077 | rold
o 5 F |
5; ! 3
16'° | |-
5 | s
| Lot TRV IO T TR O | Ll | TV IOV TR TR | J,'
_ 5 5 — 5 5
1O3 1O1 10O 101
Incident Energy (MeV) 74-W -165



Cross Section (barns)

10

12 |

10

MAT 7380 (n,d) « 74-W —-165
Radionuclide Production Cross Section

——— 71-Lu-160g
------- 71-Lu—160m1

— 5 — 5 — 5 5
1O3 102 1O1 10O

33 Incident Energy (MeV) 74-W -165



