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Deuteron Neutron Production 82-Pb-187

MAT 8174

(suaeq) uorq109g SSOJI)

T [T T [T T [T T T T L T ™™
\\IIIIIIIII I!l!{ll’ llllllllllllllllll -
el ) [ Ill[ll’l|!|l’||’l|||l ~—

R R

3 I j
O

L 1l O

E ]
—

L 1 10

E I
V)

L 1 10

NE 3 —

aE E

Ot 3

o= 4

o 1o

L 1 10

neE 3

neE 3

S L m

3 | Yo

C E 3 ~—

aE 3

o= [ 1

s F ]

— ]

0

(0)

X 4 _w

Ot 3

1©
L 1 10
E ] <«
a E
™~
i T M 8 T & 1o
AN AN AN N N ~~ 3 ~—
g8 9 - - o - ]
M a a = ]
o9 dYdYT T 1o
| N N N SN N S— B _O
] P i i~
| | 7 | | 3
I | | E
I | 4
] -
(o)
L 1 10
E Lo [T [TV 1 1 [T 1 1 Lo ~
0 0 0 0 0 0 0 0
o AV, < O ©
©) @) (@) (@] @]
~— ~— ~— ~— ~—i

82-Pb—-187

Incident Energy (MeV)



Cross Section (barns)

10

MAT 8174

Deuteron Neutron Production

O Kelvin Cross Sections

82-Pb—-187

—— (d,n'") Ra
S PE— (d,2n) Ra E
———(d,n") d E
——— (d,n") t /1
- —_———— (d,n’) He—-3 /'u_:
------- (d,3n) p [
i i!ﬁ
it ]
. b
E (r:' 3
:s
3 e
:||| L ataaal Ll Ll Ll Lt Ll Ll L ataaal Ll L ||||||II i
107 10° 107 16° 10° 10* 10° 10° 10! 10° 10!
3 Incident Energy (MeV) 82-Pb-187



Deuteron Charged Particle

82-Pb—-187

MAT 8174
0 O Kelvin Cross Sections
10 [T L IR A T T T T
5L
| —— (d,n') «
——————— (d,n') 3«
= | —— (d,2n) «
°t | ——- (d,3n) «
_ —--—-(d,n") p
107 |
5F | ——-- (d,2n) 2a
@ —— (d,n') d
2 | —— (d,n') t :
L 5 F ;
3 | ;
= , i
.E 10* i | ’fJ
0 5 ! [J_
% F J 1 ” E
0 / .’H -
S 3 | 1k
5 I
-8 ! d IE
10 3 i 'ﬂ;?
) | ik
:J “ | :
3 HiE
) A
: L
o | L
El Lo aaaaal Lol Lol L sl Lol Lol Lol Lo aaaaal Lol L Lol ) F:
10° 10° 10" 10° 10° 10% 10° 107 10! 10° 10!
82-Pb-187

4

Incident Energy (MeV)



82-Pb—-187

Deuteron Charged Particle
O Kelvin Cross Sections

MAT 8174

\// 1/|ﬁﬂﬂ/lhﬂﬂll’llﬂﬂ“ﬁ””/mn.mmnlnumnu"vlllllllllluﬂunuunnuHHHHHHHHn
e — T T e —— e T
o
0
— o & ~
o 3
NN | ~
- gag—~—0~3
sE N M oo == <AV
T T d T T o T T
N SN N S N SN N N
. | | . | 3
o
I I
L]
| 1 1 Lovvarinan o | 1 1 1 .In
o] 0 o] o] 0 o] o] 0 0
Y} < © ©
o) o) [e) o
~— — i i

(suaeq) uo1q109g SSOJI)

82-Pb—-187

10 10 10 10 10 10 10
Incident Energy (MeV)

10




Cross Section (barns)

Deuteron Charged Particle

82-Pb—-187

MAT 8174
0 Kelvin Cross Sections
T T il ™ T i B L B AR (i B
| —— (d.3a) f
2 B (d,2p) .
o | |—— (ap) a ,:/
100 L | ——- (d,t) 2« ;/ E
5fF | ——— (d,d) 2« ;/
5 ;")'I :
1% | |
5 ¢ W
5 ? :I"' |
16° : M ]
j
'. J.i
168 3 6 j?
[l ol Lol Lol Lol Lol Lol Lol Lo aaaaal Lol | .nllfunnl .] ;
o 10" 10° 10° 1% 10° 107 10! 10° 10!
82-Pb-187

107 10
6

Incident Energy (MeV)



Cross Section (barns)

MAT 8174 (d,n') Level 82-Pb-187
O Kelvin Cross Sections

——— Deuteron Inelastic

3 4 5 6 7 8 9 1 2 3
10

7 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

10

MAT 8174 (d,p) Levels 82-Pb-187
O Kelvin Cross Sections

| — (d.p)

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

8 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

MAT 8174 (d,d) Levels 82-Pb-187
O Kelvin Cross Sections

— (d.d)

2 4 6 8 — 2 4 6 8 2 4
101 100
9 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

10

10

MAT 8174 (d,t) Levels 82-Pb-187
0O Kelvin Cross Sections

— (d.t)

3 4 5 6 7 8 9 1 2 3
10

10 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

—_
Ql
o

—~10 |

10

MAT 8174 (d,He3) Levels 82-Pb-187
O Kelvin Cross Sections

_'I LR | R LEMLRAMALMAL | LR | LML | LR | LR | LR | T LEMLRAMALMAL |

L | —— (d.He-3) ]

-||| Lo aaaaal Lol Lol Lol Lol Lol Lol Lo aaaaal Lol Lol |

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

11 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

MAT 8174 (d,a) Levels 82-Pb—-187

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

2 (d,a)

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

12 Incident Energy (MeV) 82-Pb—187




Cross Section (barns)

10

MAT 8174 (d,remainder) 82-Pb-187
Radionuclide Production Cross Section

—

e —

— 2-He-4
| e 73-Ta-159¢
|| —-—  73-Ta-159m1
|| ——- 73-Ta-160g
|| —-—— 73-Ta-160m1
|| —— 73-Ta-161g

3 4 5 6 7 8 9
102
13 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

MAT 8174

(d,remainder)

Radionuclide Production Cross Section

82-Pb—-187

73-Ta—-161m1
------ 73-Ta—162¢g E
—— 74-W -160g
——_ 74-W -161g
— 74V -162g .
—  74-W -163g E
------ 74-W -164g ]
———  74-W -165g ]
——— 74-W -166g 5
— -~ 75-Re-164g
— "75-Re-165g 1
......... I.........I.........I.........I.........I:
120 140 160 180 200
14 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

10

—~10 |

10

MAT 8174 (d,remainder) 82-Pb-187
Radionuclide Production Cross Section
T T T T T T T T T T T T T T T T T T T
_//_/;_/;_5#/—;’ ]
B a7 ]
: st _—— T = :
//// 4: ,’;’/ /7— /
L - /,///7 — _—
Ry e
3 o E
_ // /// 7 - S/
/J //77 / ”74fii ———————————————————————————
s / /ﬂl // /////// - -
E_ // / //:/ ///’// ,/ _f
Iy
/// //// //
= l///j// I'//// J/ / —
i // j i — 75-Re-165ml1
;WA /’ ------ 75-Re-166g | |
s /’ y [ —__ 75-Re-187g -
LAY —— 75-Re-167ml | |
/|7 / { S —--— 75-Re—168g
i [ |/ —— 75-Re-169g | ]
' ; f/ 17 (e 75-Re—169m1 |
4 yd / —— 76-0s-164g
/ / /i -/ ( ——- 76-0s-165g
3 I/ | / ! — - 76-0s-166g E
V 6/ ! il/ | _ 76-0s-167g
] I // : !
! . ’? J / . /., . | . . . . . . . . . ! . . !
30 100 150 200
15 Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

—_
ol
i

MAT 8174 (d,remainder)

Radionuclide Production Cross Section

82-Pb—-187

-
-

e —— ——— ———

—_—

-
-

———

-

e ———

- E

76—0s—168g
76—0s—-169g
76—0s—-170g
76-0s—-171g
76-0s-172¢g
77-1r-166g
77-1r-167¢g
77-1r-168g
77-1r-169g
77-1r—-169m1
77-1r—170g

[ L L L L | L L | L
50 100 150

16 Incident Energy (MeV)

L 1]
200

82-Pb—-187



Cross Section (barns)

10

10

10

10

10

MAT 8174 (d,remainder) 82-Pb-187
Radionuclide Production Cross Section
— T T T T T T =
— vr-Ir-171g
I 77-1r-171m1 ]
. vr-Ir-172g
——— 77-Ir-172m1 o —
- | ——  77—1r-173g T .
—  77-1r-173nml /// _______ P :_
——————— 77-1r-174¢g ; M;Zf:%{\_:?:_:;—_—- _:.’f—/—f
[ | —-— 77-1r-174ml T A
—— 77-1r-175g i e
/ / e //
| | ——- 78-Pt-168g S — .
—  78-Pt-169 N ’
g // // ///// 'Il //
/// P /// // / ///// //
- v A , .
e // 4 / / /
// ///// /// // /// ’1
L J //// // 4 / /// r; N
/~ A 0 '
/ 7S )
_ j Ay / _
// / // (/ }'I
/ l/// /// I’/
/ /
- s / JI/ -
// / // /| ‘
L /J // / / /:l /// _
/ / |/ /
/ 1 {// (
L / L / |II L I/ L
3 4 5 6 7 8 9 2
1O2
17 Incident Energy (MeV) 82-Pb-187



(d,remainder) 82-Pb-187

MAT 8174
Radionuclide Production Cross Section
2 ' ' ' ' ' ' ' 3
5 /——4{ ;
B ———
162 i ///7/;///_\_%_/_:7&” P ’jT"“\ ]
P /// A
5 ,’f , /4;:__ _____ 2 P —
e A A o N
// B /, 7 P //// P ,
- _-74—/_\\ / /;// // / / // -
5 ///,//// p, ~//// / // /J ///
/&J\ ~ / // / / //
E 1 04 i / / / // / //// // ]
'_g 5 e - / / // 1 / /
= / /) / / / / /
5 ’/ // ’ ;'I /‘ ( ' 1/
.2 - | / ,/ l‘ / I ( '[ E
- 5 / / y4 [ ] f '
0 5 / j / / /) ) ! — 78-Pt-170g | |
p 100 | J . / L A - 78-Pt-171g | |
8 st| 7 / | ] . 7B-Pt-172g | |
S |/ / f o — 7B-Pt-173g
|/ / 5 S —— 78-Pt-174g | |
N [ | e / | J | — 78-Pt-175g |
- | / / I 78-Pt—176g
8 ' / | /J/ | . 78-Pt-177g
100 | ) / . / ! ——- 78-Pt-178g | 1
5 / | L | ———  78-Pt-179g
/ ! | f I | —_ 78-Pt-180g
] [ I .
3 4 5 6 7 8 9 102 2
82-Pb-187

Incident Energy (MeV)



Cross Section (barns)

MAT 8174

(d,remainder)
Radionuclide Production Cross Section

82-Pb—-187

.

78-Pt-181g _
79-Au-172g | |
79-Au-173g f
79-Au-174g
79-Au-175g
79-Au-176g
79-Au-176m1
79-Au-177g
79-Au-177ml | 1
79-Au-178g ;
79-Au-179¢g

|
|

9

10

2

Incident Energy (MeV)

82-Pb—-187



Cross Section (barns)

MAT 8174

(d,remainder)
Radionuclide Production Cross Section

82-Pb—-187

————-———

—_—_—

-——

~o

.= T ——— 3

[

79-Au—-180g ]
79—-Au-181g ]
79-Au—-182¢g 3
79—Au—183g
79—-Au—-184¢g
79—Au—184m1l
80-Hg—-173g
80-Hg-174g
80-Hg—-175¢ 3
80-Hg—-176g ]
80-Hg—-177g

7’

1
!
]
]
I
i
I
]
]
|
I
]
: —_—
|
I
|
|
|
|
|
|
I
I
J
-

|
.
|
-
|
L]

102

Incident Energy (MeV)

82-Pb—-187



(d,remainder) 82-Pb-187

Radionuclide Production Cross Section
T T T T T T

MAT 8174

Cross Section (barns)

F —

—_—— T T T T T —

-

e~

—_——~a
- -

~——

T —,
—_——

—_—
————
—_—
—_—

—_— ]

m——
—_—_———

———
~—

80-Hg-178g
80-Hg-179g
80-Hg-180g _
80-Hg—181g .
80-Hg—-182¢g ]
80-Hg—183¢
80-Hg-184g
80-Hg-185g
80-Hg-185m1
80-Hg—-186¢g
81-T1-177g 3

6 7 8 9
1O2

Incident Energy (MeV)

82-Pb—-187



Cross Section (barns)

MAT 8174 (d,remainder) 82-Pb-187
Radionuclide Production Cross Section
: : : : : :
B e
I —
3 ~ T —~ - =S TS .
A -~ e I
3 /\\ < - . \;»f,/irb_c;%AOEV ICE
ST T~ - 7 =T -
: // - wd / // \\\ /’/— — —_—
/—’/ \‘\\\/’J Vi \\ -7 eeeTTTTTTTTTTTTT
| / g //\\ / / ///N\\\ ) -7 _
E 7 yd \\// - s N - 3
E /"/—’ / /"—_\\\/// ////
// / 4 = .
- e / s S~ /
/ , /// \\\ //
/
// // /// 3
/ 7
P / v
/
/ / /

1
!
]
L 1l L L L L |

81-T1-178g 1
81-T1-179g 3
81-T1-180g
81-T1-181g
81-T1-182g
81-T1-183g
81-T1-184g
81-T1-185¢g 3
81-T1-185m1 3
81-T1-186g ]
81-T1-186m1 | |

3 4 5 6 7 8 9
1O2

22 Incident Energy (MeV)

82-Pb—-187



Cross Section (barns)

10

MAT 8174

(d,remainder) 82-Pb-187

Radionuclide Production Cross Section

/ // // — 81-T1-187g ]
| N 81-T1-187m1 | -
| C —— B2-Pb-180g |

. — - 82-Pb-18lg
/ | — -~ 82-Pb-182¢
/ J ‘ — 82-Pb-183g
N — 82-Pb-183m1
| — — 82-Pb-184g
| /; — - 82-Pb-185g
[ ; — -~ 82-Pb-185ml
; [ —— 82-Pb-186¢
I

23

Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

10

10

MAT 8174 (d,remainder) 82-Pb-187

Radionuclide Production Cross Section
T T T T T T

o 3
I
I
|
j ——— 82-Pb-187g
T 82-Pb—-187m1
I
| —-— 82-Pb—188¢g E
___ 83-Bi-186g 3
.~ 83-Bi-187g¢
\\\\\\\\\\\\\\\\\\\\\\ Photon
- \\\\ \\\\\\\ E
~——_ Tl
~—_ T~
~ RS
________ . ~—_ b
_\\\\\\\\\
-~ ~ -~
S~ T~ TTTee—__
L ‘\\ \\\\ ___________________ E
\\\ \\\\ \\\\\\\\\\\\\\\
\\ \\\\ \\\\\\\\\
S~ T
\\‘\ \\"\\
—— T T T~ \“\___ \\\
T ~. T Tt >
| \\\\\\\ ________ o \\\\\_
- ~ .
~
~
N
™~
N
~
~
1 L L L ! : I \\\I
10

24 Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

MAT 8174 (d,2n) d 82-Pb-187
Radionuclide Production Cross Section

. | —— 82-Pb-185¢g
N [ 82-Pb—185m1

25 Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

MAT 8174 Deuteron Fission 82-Pb-187
Radionuclide Production Cross Section

—_— 0-7??-Nat

T | | | PP TP PP AR TR | | | T TOR TR T O | | | PP TP PR ORI | | | beveiteenten il

— 5 — 5 — 5 5
1O3 102 1O1 10O 101

26 Incident Energy (MeV) 82-Pb—187




Cross Section (barns)

10

10

MAT 8174

(d.,n") p
Radionuclide Production Cross Section

82-Pb—-187

82-Pb—-187¢g
82-Pb—187m1

27

Incident Energy (MeV)

82-Pb—-187



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 8174

(d,n') t 82-Pb-187

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 T3

82-Pb—-185¢g
82-Pb—185m1

15

28

20 25 30

Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

—~10 |

10

—~12 |

10

MAT 8174 (d,n') He-3 82-Pb—-187

Radionuclide Production Cross Section
: : : :

- | —— 81-T1-185g
2 81-T1-185m3

6 7 8 9
101
29 Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

MAT 8174 (d,3n) p 82-Pb-187
Radionuclide Production Cross Section
_I 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 ——'_’ll ]
__ 82-Pb-185g P ;
——————— 82-Pb—185m1 s
T T T T T T \ T T T T T VI U ST TOUIT ST FUUIT TUTT SOT T TR ST SUT T IO TR IO i
22 24 26 28 30
30 Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

MAT 8174 (d,2n) p 82-Pb-187
Radionuclide Production Cross Section
: : : :

- | —— 81-T1-186¢

——————— 81-T1-186m1

| | |

5 8 v 8 9

1O1

31 Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

MAT 8174 (d,d) 82-Pb-187
Radionuclide Production Cross Section

T T T T T T T T T T T T ™

——— 82-Pb-187¢g
_______ 82-Pb—-187m1

— 5 — 5 — 5 5
1O3 102 1O1 10O

32 Incident Energy (MeV) 82-Pb—187




82-Pb—-187

MAT 8174 (d,He-3)
Radionuclide Production Cross Section
| 1 T T T 1 T T T 1 T T 1
st | —— 81-T1-186g 3
A (R 81-T1-186m1 /
164 3 / E
5§ /I/ 3
0 5 ¢ /
E {
8 108 i ;’ ]
5 F /
= E |
0 !
+ !
Q 3 / 3
i 5 /
- /
o 100 | / 3
o 5 F !
5% : 3
3 !
1610 3 : E
_ 5 — 5 — 5
1O3 102 1O1 10O 101
Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

MAT 8174

(d,a) 82-Pb—-187

Radionuclide Production Cross Section

—— 81-T1-185¢g
_______ 81-T1-185m3

Ié... =1 5 0

10 10
Incident Energy (MeV) 82-Pb-187



Cross Section (barns)

MAT 8174

(d,2p) 82-Pb-187

Radionuclide Production Cross Section

—— 81-T1-187¢
_______ 81-T1-187m2

Ié... =1 5 0

10 10
Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

MAT 8174 (d,p) d 82-Pb-187

Radionuclide Production Cross Section
T T T T T T

—— 81-T1-186¢g
_______ 81-T1-186m1

3 4 5 6 7 8 9 1

36 Incident Energy (MeV) 82-Pb—187



Cross Section (barns)

MAT 8174 (d,p) t 82-Pb-187
Radionuclide Production Cross Section

C T T T T T ™

—— 81-T1-185¢g

——————— 81-T1-185m3
3 | | |

5 6 v 9
1O1

37 Incident Energy (MeV) 82-Pb—187



