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233
91 Pa} 142

1 Decay Scheme

Pa-233 decays by beta minus emission to levels in U-233.
Le protactinium 2383 se désintégre par émission béta moins vers des niveaux excités de l'uranium 233.

2 Nuclear Data

T)p(*¥Pa) : 2698 (2) d

Tip(*¥U0 )+ 1592 (2) 10°a

Q- (®3Pa) : 570,1 (20) keV

2.1 [~ Transitions
Energy  Probability Nature lg ft
keV x 100

Boar  114,1 (20) 10,0011 (2) 1st forbidden 10,6
Boao  154,3 (20) 25,4 (16) 1st forbidden 6,7
Bye 1715 (20) 154 (8) 1st forbidden 7
Bos 189,8 (20) 0,020 (3)  1st forbidden unique 9,4
Boz 2296 (20) 259 (32) 1st forbidden 7.2
By 2494 (20) 0,020 (5) ond forbidden 10,4
Bos  258,2 (20) 26,6 (32) 1st forbidden 7,3
Bya 2681 (20) 0,010 (2) Allowed 11,8
Bys 271,3(20) 0,12 (5) Allowed 9,8
Boa  529,8 (20) 0,3 (19) 1st forbidden unique 10,2
Boo  570,1 (20) 6,3 (23) 1st forbidden 9,1
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pryice Multipolarity aK ar, g ar
keV x 100

~10,0(U) 17,262 (6) 2,07 M1+1,66%E2 374 503
~7,5(U) 28,559 (10) 22,3 (28) M1+2,44%E2 233 (13) 60 (4) 313 (18)
~1,0(U) 40,349 (5) 13,9 (19) M1+54%E2 430 (50) 117 (12) 580 (60)
~v7,3(U) 41,663 (10) 0,032 (7) [E1] 0,939 (19) 0,235 (5) 1,253 (25)
~2,1(U) 51,81 (4) 0,055 [M1+-28%E2] 79 21 108
~10,7(U) 75,269 (10) 16,1 (16) M1+22%E2 8,6 (9) 2,11 (24) 11,4 (12)
~9,5(U) 86,595 (5) 16,1 (9) M1+0,31%E2 5,33 (11) 1,29 (3) 7,08 (14)
~2,0(U) 92,16 (4) 0,0492 [E2] 14,2 3,95 19,5
~10,5(U) 103,86 (1) 4,44 (18) MI1+(1%E2) 3,17 (15) 0,77 (5) 4,21 (21)
~¥6,2(U) 228,57 (5) 0,0042 (7)
~7,2(U) 248,38 (4) 0,082 (2) [E2] 0,1065 (21) 0,175 (4) 0,0479 (10) 0,346 (7)
~3,1(U) 258,45 (2) 0,0289 (6) [E1] 0,0433 (9) 0,00857 (17)  0,00207 (4) 0,0547 (11)
~5,1(U) 271,555 (10) 0,406 (4) E2 0,0904 (18) 0,1226 (25) 0,0334 (7) 0,258 (5)
~6,1(U) 280,61 (5) 0,011 (2)
~s,2(U) 288,42 (10) 0,016 (3)
~3,0(U) 298,81 (2) 0,12 (5) [E1] 0,0315 (6) 0,00609 (12) 0,00147 (3) 0,0396 (8)
~v7,1(U) 300,129 (5) 12,3 (4) M1+0,6%E2 0,70 (2) 0,133 (4) 0,031 (1) 0,87 (2)
~4,0(U) 301,99 (10) 0,010 (2)
~5,0(U) 311,904 (5) 68,9 (12) M1+1%E2 0,64 (2) 0,126 (4) 0,031 (1) 0,80 (2)
~6,0(U) 320,73 (10)  0,0051 (4)
~7,0(U) 340,476 (5) 7,24 (10) M1+5%E2 0,50 (2) 0,103 (3) 0,022 (1) 0,62 (2)
~10,1(U) 375,404 (5) 0,751 (7) E2 0,0491 (10) 0,0360 (7) 0,00962 (19)  0,0981 (20)
~8,0(U) 380,28 (10)  0,0037 (9)
~90,0(U) 398,492 (5) 1,526 (15) E2 0,0439 (9) 0,0291 (6) 0,00777 (16)  0,0835 (17)
~10,0(U) 415,764 (5) 1,97 (12) M1+83%E2 0,09 (6) 0,032 (9) 0,0081 (21) 0,13 (8)
~11,0(U) 455,96 (10) 0,0011 (2)

3 Atomic Data

3.1 U
w2 0,970 (4)
oo : 0,500 (19)
nkgr : 0,794 (5)
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3.1.1 X Radiations

Energy Relative
keV probability
XK
Kay 94,666 62,47
Kay 98,44 100
Kfs 110,421 }
Kb 111,298 }
Kp; 111,964 } 36,08
K0y 114,407 }
K3y 115,012 } 12,34
KO3 3 115,377 }
XL
LY 11,619
La 13,438 — 13,615
Ln 15,399
Lg 15,727 — 18,206
L~y 19,507 — 20,714
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 71,78 — 80,95 100
KLX 88,15 — 98,34 59,6
KXY 104,42 — 115,40 8,88
Auger L 59 — 21,6
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (U) 59 - 216 42,2 (13)
eAK (U) 0,95 (13)

KLL 71,78 - 80,95 }

KLX 88,15 - 98,34 }

KXY 104,42 - 115,40 }
ecr s L (U) 6,80 - 11,39 16,5 (21)
€C10,9 M (U) 11,714 - 13,710 1,53
ecio L (U) 18,59 - 23,18 10,3 (15)
ec73 1, (U) 199 - 245 0,013 (3)
ecr 5 M (U) 23,01 - 25,01 4,3 (6)
ec7 5 N (U) 27,118 - 28,180 1,14 (15)
eca 1 L (U) 30,05 - 34,64 0,04
€c1,0 M (U) 34,8 - 36,8 2,8 (4)
eci1,0 N (U) 38,908 - 39,970 0,77 (12)
ec21 M (U) 46,26 - 48,26 0,011
€C10,7 L (U) 53,51 - 58,10 11,2 (12)
ecg 5 1, (U) 64,84 - 69,43 10,6 (6)
€C10,7 M (U) 69,72 - 71,72 2,7 (3)
ec20 I (U) 70,40 - 74,99 0,034
€C10,7 N (U) 73,828 - 74,890 0,74 (9)
ecg 5 M (U) 81,05 - 83,04 2,57 (14)
ec10,5 L (U) 82,10 - 86,69 2,70 (13)
ecg 5 N (U) 85,154 - 86,216 0,695 (38)
€c10,5 M (U) 98,31 - 100,31 0,66 (4)
€C10,5 N (U) 102,42 - 103,48 0,18 (1)
ecs.1 K (U) 155,95 (1) 0,0292 (6)
ecr1 K (U) 184,527 (5) 4,62 (20)
ecr 1 T (U) 184,527 - 300,120 5,74 (23)
€C5.0 K (U) 196,302 (5) 24,5 (8)
ecs 0 T (U) 196,302 - 311,895 30,6 (9)
ecr0 K (U) 224,874 (5) 2,24 (9)
ecro T (U) 224,874 - 340,468 2,77 (9)
ecro 1, (U) 226,62 - 231,21 0,0107 (3)
ecs 1 L (U) 249,80 - 254,39 0,0396 (9)
ec10,1 K (U) 259,802 (5) 0,0336 (8)
ecs 1 M (U) 266,01 - 268,00 0,0108 (3)
ecr1 L (U) 278,37 - 282,96 0,88 (4)
€Cy 0 K (U) 282,890 (5) 0,0618 (12)
ecs50 L (U) 290,15 - 294,74 4,83 (17)
ec7.1 M (U) 294,58 - 296,58 0,22 (1)
ec71 N (U) 298,688 - 299,750 0,0659 (25)
€C10,0 K (U) 300,162 (7) 0,16 (10)
ecs.0 M (U) 306,36 - 308,35 1,19 (4)
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Energy
keV

Electrons
per 100 disint.

€C5,0 N
€C70 L
€C7,0 M
€C70 N
€C10,1 L
€C90 L
€C9,0 M
€C10,0 L
€C10,0 M

Bo.a

CECCEEECE

=
o
g

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

max:

avg:

310,463 - 311,525
318,72 - 323,31
334,93 - 336,93
339,035 - 340,097
353,65 - 358,24
376,73 - 381,32
392,94 - 394,94
394,01 - 398,60
410,22 - 412,21

14,1 (20)
29,8 (5)
1543 (20)
40,9 (5)
1715 (20)
45,7 (5)
1898  (20)
50,9 (6)
2296  (20)
62,4 (6)
2494  (20)
68,2 (6)
2582  (20)
70,8 (6)
268,1  (20)
73,7 (6)
271,3  (20)
74,6 (6)
5298  (20)
156,1 (6)
570,1  (20)
169,6 (6)

0,0410
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.
XL (U) 11,619 — 20,714 40,6 (11)
XKaa (U) 94,666 9,10 (26) } Ka
XKayg (U) 98,44 14,6 (4) }
XKB;  (U) 110,421 }
XK3  (U) 111,298 b 5,25 (18) K 5
XK@,  (U) 111,964 }
XK@,  (U) 114,407 }
XK@ (U) 115,012 b 1,80 (7) K'f,
XKO23 (U) 115,377 }
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
7Y10,9(U) 17,262 (6) 0,0041
v¥7,5(U) 28,559 (10) 0,071 (8)
71,0(U) 40,349 (5) 0,024 (2)
~7,3(U) 41,663 (10) 0,014 (3)
v2,1(U) 51,81 (4)  0,0005
Y10,7(U) 75,269 (10) 1,30 (3)
Y9,5(U) 86,595 (5) 1,99 (10)
¥2,0(U) 92,16 (4) 0,0024
710,5(U) 103,86 (1) 0,853 (6)
76,2(U) 228,57 (5)  0,0042 (7)
v¥7,2(U) 248,38 (4)  0,0609 (11)
v3,1(U) 258,45 (2)  0,0274 (6)
75,1(U) 271,555 (10) 0,323 (3)
76,1(U) 280,61 (5) 0,011 (2)
78,2(U) 288,42 (10) 0,016 (3)
73,0(U) 298,81 (2) 0,12 (5)
¥7,1(U) 300,129 (5) 6,60 (21)
Y4,0(U) 301,99 (10) 0,010 (2)
75,0(U) 311,904 (5) 38,3 (5)
76,0(U) 320,73 (10) 0,0051 (4)
¥7,0(U) 340,476 (5) 4,47 (3)
Y0,1(U) 375,404 (5) 0,684 (7)
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Energy Photons
keV per 100 disint.
78,0(U 380,28 (10) 0,0037 (9

) (10 (9)
Yo0(U) 398,492 (5) 1,408 (14)
Yi0o(U) 415,764 (5) 1,747 (7)
Yi10(U) 455,96 (10) 0,0011 (2)

6 Main Production Modes

Th — 232(n,7)Th — 233
Th — 233(8~)Pa — 233
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