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Thi s tabl e presents an eval uat ed set of val ues for the experinmental quantities which characterize the decay of radioactive
nuclides. Alist of the major references used in this evaluationis given bel ow. When uncertainties are not |isted, they are assuned
to be five or less in the last digit quoted. If they exceed five in the last digit, the value is prefaced by an approxi mate sign.
For quasi-stabl e nuclides, the measured width, ", of the resonance is given. To estimte the approximate half-life, the Heisenbergy
rel ati onship may be used, the half-life = 4.56 E-22 seconds / *(MeV). The effective literature cutoff date for data in this edition
of the Table is December, 2002.

TABLE LAYOQUT
Col um
No. Colum Title Description

1 | sot ope or El enent For elenments, the atomic nunber and chemnical synbol are listed.
For nuclides, the mass nunber and chemical synbol are listed.
| soners are indicated by the addition of m nil, or nR.

2 | sot opi ¢ Abundance in atom percent.

3 Atom ¢ Mass or Atom c Wi ght Atonic mass relative to 'C = 12. Atonmic weight is given on the
sanme scal e.

4 Hal f-1ife/ Resonance Wdth Half-l1ife in decimal notation. s = mcroseconds; ns =
nmlliseconds; s = seconds; m= minutes; h = hours; d = days; and
y = years. For quasi-stable nuclides, the neasured width at hal f
nmaxi mum of the energy resonance is given

5 Decay Mode/ Ener gy Decay nodes are " = al pha particle emission; $) = negative beta
em ssion; $ = positron emission; EC = orbital electron capture;
IT = isomeric transition fromupper to | ower isoneric state; n =
neutron emi ssion; SF = spontaneous fission. Total disintegration
energy in MeV units.

6 Particle Energy/Intensity End point energies of beta transitions and discrete energies of
al pha particles in MeV and their intensities in percent.

7 Spin and Parity Nucl ear spin or angul ar nomentumof the nuclides in units of h/2B;
parity is positive or negative.

8 Magneti ¢ Di pol e Monent Magnetic di pol e noments in nuclear magneton units.

9 El ectric Quadrupol e Monent El ectric quadrupol e nmonments in barn units (10)* cnf).

10 Gamma Ray Energy/Intensity Ganma ray energies in MeV and intensities in percent. Ann. rad.

refers to the 511. 006 keV photons enitted in the annihilation of
positrons in matter.

GENERAL NUCLEAR DATA REFERENCES

The foll owi ng references represent the major sources of the nuclear data presented, along w th subsequent published journals and
reports:

1. G Audi, O Bersillon, J. Blachot, A H Wpstra, The Nubase Eval uation of Nucl ear and Decay Properties, Nuclear Physics A624,

1 (1997). -

2. International Conmission on Atom c Wights, Atom c Wights of the Elements - 1999, Pure & Applied Chenmistry 75, to be published
(2003).

3. J.R Parrington, H D. Knox, S. Breneman, E.M Baum F. Feiner, Chart of the Nuclides, 15th Edition, Knolls Atom c Power Lab.
(1996)

4. N E. Holden, Total and Spontaneous Fission Half-lives for Uranium Plutonium Americium and Curium Nuclides, Pure & Applied
Chemistry 61, 1483 (1989).

5. NE Holden, Half-lives of Selected Nuclides, Pure & Applied Chemistry 62, 941 (1990).

6. N E. Holden, Review of Thermal Neutron Cross Sections and |sotopic Conposition of the Elenents, BNL-NCS-42224 (March 1989).

7. P. Raghavan, Table of Nuclear Mnents, Atomic Data Nuclear Data Tables 42, 189 (1989).

8. E. Brown, R Firestone, Radioactivity Handbook, W/ley Interscience Press (1986).

9. J.K Tuli, Nuclear Wallet Cards, Brookhaven National Laboratory (January 2000).

10. N. E. Hol den, D.C. Hof fman, Spontaneous Fission Half-lives for Gound State Nuclides, Pure & Applied Chemistry 72 1525 (2000).

11. N. Stone, Table of New Nuclear Mnents, private conmmunication, ww. nndc. bnl.gov/ nndc/ st one_nonment s/ noment s. ht'l (Dec 2000)

*This research was carried out under the auspices of the US Departnent of Engery Contract No. DE- ACO2-98CH10886.
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
oNn 1.008664924 614. S $)/ 0. 78235 0. 782/ 100. 1/ 2+ -1.913043
-, /< 0.069
H 1. 00794(7)
H 99. 9885(]70) 1.007825032 > 2.8x10% y 1/ 2+ +2.79285
2H 0. 0115 2.014101778 1+ +0. 85744 +2.86 nb
°H 3.016049268 12 33 y $)/ 0. 01859 0.0 1860/ 100. 1/ 2+ +2. 97896
“H 4.0278 n/ /1 2-
°H 5. 040 ~=1. 9 4 n/ /1 (1/ 2+)
°H 6. 0449 "=1.6(4 n/ (2-)
,He 4.002602(2)
*He 1.34x10*  3.016029309 1/ 2+ -2.12762
“He .100. 4.002603250 0+
°He 5.01222 *= 0.60(2) n,* 3/ 2-
*He 6.018888 0.807 s $)/ 3.508 3.510/100. 0+
/0.00076
"He 7.02803 "= 0.15(2) n 33/ 2) -
8He 8. 03392 0.119 s $)/ 10. 65 1 84. + 0. 9807/ 84.
n/ / 16. 0. 4776/ 5.
$, /0. 82
He 0438 =0.10(6) n /100 31/ 2-)
) 10. 0524 "= 0.3(2) 2n /100 +
5Li 6.941(2)
AL 4.0272 "= 6.0 p/ /100 2-
SLj 5.01254 = 1.2 p/ ™ 3/ 2-
oL 7.59(4) 6.0151223 1+ +0. 82205 -0.8 nb
7Li 92.41(4) 7.0160041 3/ 2- +3. 25644 -0.041
8Li 8. 022486 0.84 s $?/ 16. 004 12. 5(/5100 2+ +1. 6536 +0. 032
" 1.
oL 9. 026789 0.178 s $); 13. 606 %%/ gg 5 3/ 2- 3.439 -0.027
$ .
10| j 10. 03590 *=0.11(5) n /7. 1+
ML 11. 04380 8.8 ns $)/20.6 /8.3 3/2(-) 3.668 -0.031 3. 368/ 33.
$,n /185.7 0.320/7.8
$,2n /4.1 2.590/ 6.
$,3n /1.9 2.811/2.8
$,d />0.01 0.219/0.78
) $,t 10.02
2 12.054 <0.01 ps
.Be 9.012182(3)
°Be 5.041 B *He (1/2+)
°Be 6.01973 *=0.092(6) 2p, " 0+
;Be 7.0169293 53.28 d EC/ 0. 8618 3/ 2- 0. 4776/ 10. 4
Be 8. 00530509 "=6.8(17)eV 2"/ 0. 046 0+
°Be 100. 9.0121822 3/ 2- -1.1776 +0. 0529
9B 10.0135338  1.52x10°y  $)/0. 5559 0. 555/ 100. 0+
Be 11. 02166 13.8 s $), $)"/ 11. 51 11. 48/ 61. 1/ 2+ 2.125/35.5
0.478-7.97
2Be 12. 02692 22.0 ms $),(n)/11.71 n//0.5 0+ Eo 95 - 4. 2)
3Be 13. 0361 R
*Be 14.0428 4.6 s $)/ 16.2 0+ 3.5346/0.9
$,n 0. 288/ 94. 3.6845/7.
$,2n /6.
$, " /<0.012
$,t /<0. 04
B 10. 811(7)
B 7.0299 "= 1.4(2) p," (3/2-)
B 8. 024607 0.770 s $, 2"/ 17.979 13.7($")/93. 2+ 1. 0355 0. 068 ann. rad.
°B 9. 013329 ==0. 5(2) keV p, 2"/ 3/ 2-
B 19.9(7 10. 0129371 3+ +1. 8006 +0. 085
1;B 80. 1(7 11. 0093055 3/ 2- +2. 6886 +0. 0406
2B 12. 014352 0.0202 s $)/ 13. 369 1+ +1. 0027 0.0132 4.438/1.3
$) "/ 1.6/ 3. 215/ 0. 00065
B 13.017780 0.0174 s $) /13.437 13. 4 3/ 2- +3. 17778 0. 037 3.68/7.6
$) n/0.25/ 2.43(n)/0.09
3.55(n)/0.16
B 14. 02540 14. s $)/ 2 - 1.185 0. 0298 6. 094/ 90.
s 15. 03110 10.4 ns $) (n) / 19 09 (3/2-) 2.66 0.038
B 16. 0398 " <0.1
g 17. 0469 5.1 ns $) (n)/22.7 2.54 0. 039
8 18. 056 <0.026 ps -
°g 19. 0637 3.3 ms $),(n)/26.5 n//125. (3/2-)
«C 12.0107(8)
8c 8.03768 "= 0.25(4) p 0+
983 9 031040 127. s $', g 2 /16 498 3/2-) -1.391 ann. rad.
*c 0. 0168532 19.3 s $'/ 1. 865 + ann. rad.
0. 71829/ 100.
e 11.011433 20.3 m $', EC/ 1. 982 0. 9608/ 99. 3/ 2- -0.964 0. 0333 ann. rad.
1§C 98. 93(8) 12..000000000 0+
BC 1.07(8) 13. 003354838 1/ 2- +0. 70241
B(® 14. 003241991 5715. y $)/ 0. 15648 0. 1565/ 100. 0+
Bc 15. 010599 2.45 s $)/9.772 4.51/ 68. 1/ 2+ 1.32 5.298/ 68.
9. 82/ 32. (7.30-9.05)
® 16. 014701 .0.750 s $)/8.012 $/3.3,4.3/84, 16 0+
$,n n/0.8,1.7/84, 16
c 17. 02258 0.19 s $)/13. 17 3/ 2+ 1.375
$, n/1.6-3.7/11. 1.849
1. 906
Bc 18. 02676 0.092 s $)/ 11. 81 0+
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
$,n n/ 0. 88- 4. 59/ 21.
*c 19. 0353 0.05 s n 1/ 2+
20 20. 0403 0.01 s 0+
2 21. 0493 <0.03 us
2c 22. 056 9 ns ,n n//99. 0+
N 14. 0067(2)
N 10. 0426 "=2.3(16
"N 11.0268 *=0. 52(9 1/ 2+
2N 12. 018613 11.00 ns $', $"/17.338 16. 38/ 95. 1+ +0. 457 +10. nb 3n2.3{3?g.
13 13.0057386  9.97 m $* /2.2204 1. 190/ 100. 1/ 2- 0.3222
“N 99. 636(20) 14.003074007 1+ +0. 40376 +0. 0200
BN 0.364(20) 15.00010897 1/ 2- -0.28319
N 16. 006100 7.13 s $) /10. 419 4,27/ 68. 2- 6.129/68. 8
10. 44/ 26. 1.986 18 nb  7.115/4.7
$), " 1.85/.0012 go. 99- 8. 87)
N 17. 00845 4.17 s $) ,$) n/8.68 3.7/100. 1/ 2- 0.352 871/ 3.
0.4-1.7n/ 95. 2.1842/0.3
. $ "/ 8.0, 8.2
e\ 18. 01408 0.62 s $) /13.90 9. 4/ 100. 1- 0.328 0.012 0. 822/ 61.
o /12. 1. 65/ 60. 5
1. 982/ 98.
0.535-7.13
N 19. 01703 0.32 s $)/ 12. 53 0.096- 3. 14
2N 20. 02337 0.14 s $) /17.97
2N 21.0271 0.08 s
2N 22.0344 0.02 s
i\ 23. 0405 15 ns $,n n/ / 80.
Ne) 15. 9994( 3)
20 12. 03440 *=0.51(16) 2p +
30 13. 02481 8.9 ns $', p/ 17. 77 1.56 (p)/ (3/2-) 1.389 0.011 ann. rad.
4.438/0. 56
0 14.0085953  70.60 s $" /5.1430 1.81/99. 0+ ann. rad.
2.312/99. 4
15 15. 0030655  122.2 s $" /2.754 1. 723/ 100. 1/ 2- 0. 7195 ann. rad.
Q0 99.757(16) 15.994914622 0+
0 0.038(1) 16. 9991315 5/ 2+ -1.8938 -0.026
80 0.205(14) 17.999160 0+
0 19. 003579 26.9 s $) /4.820 3. 25/ 60. 5/ 2+ 1.5320 3.7 nb 0.197/95.9
4. 60/ 40. 1. 3569/ 50. 4
0.11-4.18)
20 20. 004076 13.5 s $) /3.814 0+ . 057/ 100,
20 21. 00866 3.4s $) /8.11 0.28-4.6
20 22.00997 2.2 s $) /6.5 0+ 0.64-1.86
»0 23.0157 0.08 s
0 24. 0204 .65 ms $,n n//18. 0+ 1.83/28.
0. 52/ 14.
1.31/12.
*0 25.029 <0.05 ps
O 26.038 <0.04 ps 0+
oF 18. 9984032(5)
ME 14. 036
F 15. 0180 g/ p 51/ 2+4)
F 16. 01147 —o 03 (14) p, -
Mg 17. 0020952 64 $* 761 1.75/ 5/ 2+ +4.721 0.058 ann. rad.
1BF 18. 000938 1. 830 h $" EC/l 656  0.635/97. 1+ ann. rad.
9F 100. 18. 9984032 1/ 2+ +2. 62887 0.072
2F 19.9999813  11.00 s $) /7.0245 5. 398/ 100. 2+ +2. 0934 0. 042 % gg;t/olggg
2E 20. 999949 4.16 s $) /5.684 3.7/8. 5/ 2+ 3.9 0. 3507/ 90.
5.0/ 63. 1. 395/ 15.
5. 4/ 29. 1. 746-4. 684
2p 22.00300 4.23 s $) /10. 82 3.48/ 15 4+ . 2746/ 100.
4.67/7 2. 0826/ 82.
5.50/ 62 EO 82- 4, 37)
BE 23. 00357 2.2's $) /8.5 5/ 2+ 701/ 48.
2.129/ 34.
0. 493- 3. 83)
2E 24.0081 0.3 s $) /13.5 . 9816/
F 25.0121 .50 ms L (n) n//14. 1. 70/ 39.
0.57-2.19)
*F 26.0196 10 ns $,(n) n//11. .02/ 67.
1.67/19.
2z 27. 0269 5.0 ns $,(n n//90. 2.02/18.
ng 29. 043 2.5 ns $,(n n//100.
LoNe 20.1797(6)
16 16. 02575 *=0.12(4) 2p 0+
"Ne 17. 01770 109. ns $,, p/ 14.53 1.4-10.6/6.9 1/ 2- ann. rad. /
s, /0.014 . 495
Ne 18. 005697 1.67 s $' /4. 446 3. 416/ 92. 0+ ann. rad. /
1.0413/7.8
(0. 658-1. 70)
Ne 19. 001880 17.22 s $" /3.238 2.24/ 99. 1/ 2+ -1.885 ann. rad. /
(0. 11-1. 55)
2Ne 90. 48( 3) 19. 992440176 0+
2Ne 0.27 20. 99384674 3/ 2+ -0.66180 +0. 103
Ne 9.25(3 21.9913855 0+ -0.19
Ne 22.9944673 37.2 s $) /4.376 3. 95/ 32. 5/ 2+ -1.08 0. 440/ 33.
4. 39/ 67. 1. 64- 2. 98)
2Ne 23. 99362 3.38 m $) /2.47 1.10/8. 0+ . 4723/ 100.
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or unaance SS or sonance e ner gy nt ensi ty gnet 1C adar . nt ensi ty
Abund Ma Re Mbde/ Ei /1 i Ma i d /1 i
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
1.98/92. 0.874/7.9
Ne 24. 99779 0.61 s $) /7.30 6.3/ 1/ 2+ 0. 0895/ 96.
” 7.3/ go. 98- 3. 69)
Ne 26. 00046 197 ns $),n/7.3 n//0.1 0+ . 233/
2"Ne 27.0076 31. ns $),n/12.7 nll2. 53/ 2+4)
2Ne 28.0121 19. ns $),n/12.3 n/ /11 + g. gg; %9.
“Ne 29.0194 15. ns $) én)/lS 4 n//l (3/2+) 2.92/55.
/<2, 50' 22-1.18)
ONe 30. 024 7. s $’, (n) n//9 0+ .151/9.
*Ne 31.033 >0.26 us
2Ne 32.040 >0.20 ps 0+
34
Ne
,,Na 22.989770(2)
Na 18. 0272
Na 19. 01388 0.03 s $" ,p/11.18
Na 20. 00735 0.446 s $" /13.89 2+ +0. 3694 ann. rad. /
" 2.15/ 1. 634/ 79.
ZNa 20. 997655 22.48 s $" /3.547 2.50/ 95. 3/ 2+ +2. 3863 _+0. 05 Sng.srﬁelcsi./
2Na 21.9944366  2.605 y $" 190/ 2. 842 0. 545/ 90. 3+ +1. 746 +0. 19 ann. rad. /
EC/ 10/ 1.2745/99.9
2Na 100. 22. 9897697 3/ 2+ +2.21752 +0. 106
24"Ng 20.2 ms I.T.,%) 1+ 0. 4723/ 100.
#Na 23. 9909633 14.96 h $) /5.5158 1. 389/ >99. 4+ +1. 690 1. 3686/ 100.
2. 754/ 100.
0. 997-4. 238)
Na 24. 989954 59.3 s $) /3.835 2.6/7. 5/ 2+ +3. 683 .-0.06 3897/ 12
3.15/ 25. 0. 5850/ 13.
4.0/ 65. 0.9747/14.9
EO 836- 2. 80)
2Na 25. 99259 1.07 s $) /9.31 3+ +2. 851 -5.3 nb 809/ 98. 9
?"Na 26. 99401 0.290 s $) /9/ 01 7.95/ 5/ 2+ +3. 90 -7.2 nb (13 %%%7//&7 g
$) . .
2Na 27.9989 31. ns $) /14 0 12. 3/ 1+ +2. 42 +0. 04 1.473/ 37.
$) 2.389/18.6
*Na 29.0028 44. ns $) , n/ 13.3 11.5/ 3/ 2+ +2. 46 +86. nb 215&?/33%9)
ONa 30. 0092 50. ns $),n/17.5 n/ 1 30. 2 +2.07 483/ 46.
*Na 31.0136 17.2 ns $,n/15.9 n//37. 3/ 2- +2. 30 104633/314
5- 3. 54
2Na 32.0197 13.5 ns $) /19.1 . 240- 3. 93
*Na 33.027 8.0 ns $) /20. /. 38 0. 886/ 16
. n 0.8, 1. 02/ 47(6) 0.546/ 6. 4
. $, 2n 113(3) 0.050-2.55
“Na 34.035 5. ns $) /24.
*Na 35. 044 1.5 ns $) /24
37Na
My 24.3050( 6)
2Ny 20.01886 96. ns $'710. 73 //gg 0+
$°, p
vy 21.01171 122. ns $" ,p/ 13.10 5/ 2+ 0.332/ 51,
2\ 21.999574 3.86 s $' /4.786 3. 05/ 0+ 0. 0729/ 60.
0. 5820/ 100.
1.28-1.93)
By 22.994125 11.32 s $' /4.057 3.09/ 92 3/ 2+ 0.536 1.25 . 440/ 8.2
24 78.99(4 23. 9850419 0+
2 10. 00( 1 24. 9858370 5/ 2+ -0.85545 +0. 200
pad Vi 11.01(3 25. 9825930 0+
™My 26.9843407 9.45 m $) /2.6103 1.59/ 41 1/ 2+ 0.17068/0.9
1.75/ 58 0. 84376/ 72.
2.65/0.3 1. 01443/ 28.
2Ny 27.983877 20.9 h $) /1.832 0. 459/ 95. 0+ 0. 0306/ 95.
0. 4006/ 36.
0. 9418/ 36.
1. 342/ 54.
vy 28. 98855 1.3 s $) /7.55 5.4/ 3/ 2+ 0. 960/ 15.
1.398/ 16.
2.224] 36.
Ong 29. 9905 0.32 s $) /7.0 0+ 0. 224/ 85.
My 30. 9966 0.24 s i) /11.7 . (3/2+4) 1. 61/ 26.
, n .b.
32 31.9992 0.12 s $) /10.3 o+ 2.765/ 25.
3 33. 0056 91. ns $) /13.7 //83. 1. 848/
$,n 17.
) 34.0091 0.02 s $) /11.3 0+
3 35.0175 0.07 s 57/ 2-)
3 36. 022 >0.2 us +
Y 37.031 >0.26 us 57/ 2-)
My +
1A 26.981538(2)
2p| 21.028 <0.035 us
2 22.0195 59. ns $' /18.6 p/ 1.3/ 18. 4+ ann. rad. /
$,p, 2p, "/ "/3.3/0.3
2m| .0.35 s $, p/0.17 0. 554
0.839
B 23.00727 0.47 s $ /1/2. 24 ann.rad. /
$,p
24mp| 0.129 s I'. T./0.4259
$ 13.3 1+ 1.3686/5. 3
2 23. 999941 2.07 s $' /13.878,p  3.40/48. 4+ 1.078(2)/ 16.
4. 42/ 41. 1. 368(2)/ 96.
6. 80/ 3. 2.753(2)/43.
8. 74/ 8. 4.315(3)/15.
5.392(3)/20.
7. )/ 41
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
2 24. 990429 7.17 s $' 14,277 3.27/ 5/ 2+ 3. 646 ann rad./
2%/100
o 975(2)/5
26m, 6.345 s $ 3.2/ 0+ ann. rad. /
.\ 25.9868917  7.1x10° y $' /82/4.0042 1.16/ 5+ +2. 804 +0. 17 ann. rad. /
EC/ 18 1.8087/99. 8
2z 100. 26.9815384 5/ 2+ +3. 64151 +o 140
i 27.9819102 2.25 m $) /4.6422 2.865/ 100. 3+ 3.24 .18 1. 7778(6)/ 100.
2] 28. 980445 6.5 m $) /3.680 1.4/3 5/ 2+ 1. 2732( g/sg.
2.5/ 70 2.0282(8)/ 4.
2.4262(8)/7.
op 29.98296 3.68 s $) /8.56 5. 05/ 3+ % ;%
2 30. 98395 0.64 s $) /8.00 6. 25/ 5/ 2+ 0. /18,
1 6473(3)/ 50.
2 173
2p 31.9881 33. ns $) /13.0 1+
3 32.9909 41.7 ms $ /12.0 191.5 1.940/ 2.
. $,n /8.5 (1.01-4.34)
“Al 33. 9969 56. ns $) /17.1 4,255/ 44 4 0. 929/ 57
$,n 126. (0. 12- 4. 26)
B 34. 9999 39. ns $7/14.3 0. 974/ 48 5/ 2+ 0. 064/ 45
. $,n /. 41. (0.12-5. 63)
Al 36. 0064 0.09 s $/18.3
$,n /<31.
STA| 37.010 >1 s $/16.
A 38. 0169 >0.2 us
Al 39. 022 >0.2 pus
oA >0.26 :s
Al
1Si 28.0855( 3)
2gj 22.0345 29. ns $5p 1.99/ 20 0+
2si 23. 0255 40.7 ms $', p/5.9 1.32, (0. 6-11. 6)
“Si 24.01155 0.14 s $" , p/10.81 (1.142,6 49‘21,7)1.09 0+ ann. rad. /
g 25.00411 221 ns $' ,p/12.74 5/ 2+ ann. rad. /
g 25. 992330 2.23 s $* /5.066 3.282/ 0+ ann. rad. /
) 0 8294(8)/22
g 26.9867048 4.14 s $' /4.8118 3. 85/ 100. 5/ 2+ -0. 8554 d./
2 211(5)/0 2
g 92.223(19) 27.97692653 0+
25 4. 685(8) 28. 97649472 1/ 2+ -0. 5553
05 3.092(11) 29.97377022 0+
| 30.9753633 2.62 h $) /1.4920 1.471/99.9 3/ 2+ 1.2662(5)/0.06
g 31.974148 1.6x10° y  $) /0.224 0.213/100. 0+
Bg 32.97800 6.1s $) /5.85 3.92 (3/2+) 1.21 1.4313(5)/ 13.
1. 8477/ 100.
] 2.538(2)/10.
g 33.97858 2.8 s $) /4.60 3. 09/ 0+ 0. /60.
17 /64,
] 1 136,
®gj 34.98458 0.9 s $) /10.50
*gi 35. 9867 0.5 s $) /7.9 o*
) $,n /.12.
g 36. 9930 .0.09 s $/12.5
) $,n /.17.
®gj 37.9960 >1 us g/lo. 7 o*
, N
| 39. 0023 >1 gs $/14.8
45 40. 0058 >0.2 us 0"
i 41.013 >0.2 ps
25 42.016 >0.2 s 0*
435i
P 30. 973761(2)
2p 24.0344
25p 25. 0203 <0.03 us
25p 26.0118 .20. $' ,p/18.1 3+
2p 26.99919 0.3 s $',p /11.63 5/0 73 0.61/0.07 1/2+
2p 27.992312 270. s $" /14.332 3+ ann. rad. /
5. 25/ 13 1.779(2)/ 98.
6. 96/ 16. 2.839(2)/2.8
8.8/7. 3.040(2)/3.2
11. 49/ 52. 4.498(2)/12.
7.537(2)/9.
*p 28. 981801 4.14 s $° /4.9431 3. 945/ 98. 1/ 2+ 1. 2349 ann. rad. /
1.273/1.32
2.426/0. 39
op 29.9783138 2.50 m $* /4.2323 3.245/99.9 1+ ann. rad. /
. 2.230(3)/0.07
'p 100. 30. 9737615 1/ 2+ +1. 13160
2p 31.9739071 14.28 d $) /1.7106 1. 710/ 100. 1+ -0.2524
3p 32.971725 25.3 d $) /0.249 0. 249/ 100. 1/ 2+
3p 33. 973636 12.4 s $) /5.374 3.2/ 15. 1+ 1.78-4.1/
5.1/ 85, 2.127(5)/15.
*p 34.973314 47. s $) /3.989 2. 34/ 100. 1/ 2+ 1572(2)/100.
*p 35. 97826 5.7 s $) /10.41 0. 90
. 3.291/ 100.
P 36. 97961 2.3 s $) /7.90 0. 6462/
1. 5829/
®p 37.9845 0.6 s $) /12.4 1.2923/
$,n /.12. 2. 224/
*p 38.9864 .0.16 s $/10.5
$,n /26
“op 39.9911 .0.26 s $/14.5
$,n / .30.
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| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
“p 40. 9948 0.12 s $/.13.8
$,n / .30.
“2p 42.0001 0.11 s $/17.
$,n /.50.
“p 43.0033 33. ns $/16.
$,n /100.
4p 44.010 >0.2 ps
“p 45,015 >0.2 us
“p 46. 024 >0.2 us
16S 32.065(5)
g 26.0278 . 10 ms "
2g 27.0188 16. ns $*, 2p/ 18. 3 p/ 2.26,7.80
»s 0.13 s *
S 28. 99661 0.188 s $" /1/3. 79 5/ 2+ ann. rad. /
$.,p
g 29. 984903 1.18 s $* /6.138 4. 42/ 78. 0+ ann. rad. /
5. 08/ 20. 0.678/79.
g 30. 979555 2.56 s $' /5.396 4. 39/ 99. 1/ 2+ 0. 48793 ann. rad. /
1.2662(5)/1.2
2g 94, 93531) 31. 9720707 0+
2s 0.76 32.9714585 3/ 2+ +0. 64382 -0.068
S 4,29 28) 33. 9678668 0+
*g 34.9690321 87.2 d $) /0.1672 0. 1674/ 100. 3/ 2+ +1. 00 +0. 047
¥*g 0.02(1) 35. 9670809 0+
¥s 36.9711257 5.05 m $) /4.8653 1. 64/ 94, 7/ 2- 0. £/0.06
4.75/5.6 3 194.2
*g 37.97116 2.84 h $) /2.94 1. 00/ 0+ 0.1962(4)/0.2
1.9421(3)/ 84
S 38. 97514 11.5 s $) /6.64 1. 301/ 52.
1. 697/ 44.
43 39. 9755 9. s $) /4.7 0+
“s 40. 9800 2.6 s $ /8.7
$,n
423 41. 9815 0.56 s $/7.8 0+
$,n | <4.
s 42,987 0.22 s $/12.
$,.n / .40
4“3 43.9883 0.12 s $)/ 9. 0+
$,n /18.
s 44,9948 0.08 s $/14.
$,n / 54.
43 45. 9996 >0.2 s 0+
41S 47.008 >0.2 us
43 48.013 >0.2 us 0+
s 49. 022 <0.2 ps
., 35. 453(2)
*a 28.0285
a 29.0141 <0.02 ps
g 30. 0048 <0. 03 us
Qg 30. 99242 0.15 s $" ,p/11.98 0.986,1.52/0.7 3/ 2+ ann. rad. /
2 31. 98569 297. ns $; 112.69 9. 47/ 50. 1+ 1.11 ann. rad. /
$, /0.05 2.2305/ 92
$5,p /0.026 (1.55-4.77)
*q 32. 977452 2.511 s $" /5.583 4.51/ 98. 3/ 2+ +0. 752 ann. rad. /
0. 8409/ 0. 52
1. 966/ 0. 45
2.866/0. 44
s4mg 32.2 m $/ 1. 35/ 24. 3+ ann.rad. /
2. 47/ 28.
I.T./ 0.1457(8)/ 42.
2.1276(5)/ 42.
*q 33.9737620 1.528 s $* /5.4922 4. 50/ 100. 0+ ann. rad. /
*a 75. 78(4) 34.96885271 3/ 2+ +0. 82187 -0.0825
d 35.9683069  3.01x10° y $) /0.7086 0. 7093/ 98. 0+ +1. 28547 -0.018
EC/1.1421  0.115/0.002 ann. rad. /
(e 24.22(4) 36. 96590260 3/ 2+ +0. 68412 -0. 0649
bt 0.715 s I.T./ 5- 0.6714/ 100
®q 37.9680106 37.2 m $) /4.9168 %%%ﬂ 2- 2.05 2%%23
4.91/ 58.
*a 38. 968008 55.6 m $) /3.442 1.91/85 3/ 2+ 0. /47,
2.18/8 1 /54,
3.45/7 0.986-1. 517
“a 39. 97042 1.38 m $) /7.48 2- 0. 6431(3)/6
1
2, 2;/17
g 40. 9707 34, s $) /5.7 3.8/ (0.167-1. 359)
29 41,9732 6.8 s $) /9.4
“q 42.9742 3.3 s $) /8.0
“d 43. 9785 .0.43 s $)/12.3
-, N / <8.
“a 44. 980 0.40 s $)/ 11
$,n /24,
‘eq 45. 984 0.22 s $)/ 14.9
$,n /.60
7a 46. 988 >0.2 us $)/ 15
$,n / <3.
e 47.995 >0.2 s
(e 48. 9999 >0.17 s
e 50. 008
e 51.014 >0.2 ps
1A 39. 948(1)
OAr 30. 0216 <0.02 ps 0+
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SAr 31.0121 14,1 s $'/18.4 p/ 2. 08/ 100. 5/2
$°,p /' 55.
$', 2p /2.5
$’, 3p /0.11
2 31. 99766 98. ms $'/11.2 ﬂlg 35,0.6-5.55 0+ ann.rad./
$,p .
B 32.98993 174. ns $"/11.62 3.17,2.10 1/ 2+ -0.72 ann. rad. /
$, pl gl. 32-5.72 0.810(2)/ 48
A 33. 980270 0.844 s $'/6. 061 .0/ 95. 0+ ann.rad./
0. 1)/2.5
3. 1)/1.3
*Ar 34. 975257 1.77 s $'/ 5. 965 4.94/93. 3/ 2+ +0. 633 -0.08 ann. rad./
121855)/1 2
1 763(1{/0.25
s 2.964(1)/0.2
Ar 0.3365(30) 35.9675463 0+
S7Ar 36. 9667759 35.0 d EC/ . 813 3/ 2+ +1.15 +0. 076
Bar 0.0632(5) 37.9627322 0+
3gAr 38.964313 268. y $)/ 0. 565 0. 565/ 100. 71 2- -1.59 -0.12
“OAr 99. 6003(30) 39.962383123 0+
A 40. 964501 1.82 h $)/2.492 1.198/ 7/ 2- 1 5)/%9,
1 6770(3)/0.06
4§Ar 41. 96305 33. y $)/ 0. 60 0. 60/ 100. 0+
“SAr 42. 9657 5.4 m $)/ 4.6 0.4791(2)/ 10.
0. 1)/43.
0.9752(1%/1(1).
1. 4400(3)/ 39.
YA 43. 96537 11.87 m $)/ 3. 55 0+ 0. 182- 1. 866
“SAr 44. 96809 21.5 s $)/6.9 7/ 2- 0. 0610/ 25
1. 020/ 35
. 3.707/34
“SAr 45. 96809 8.4 s $)/5.70 0+ 1. 944/
“TAr 46. 9722 0.7 s
“SAr 47. 9751
9Ar 48. 9822 >0.17 ps $
SOAr 49. 986 >0.17 ps $
SIAr 50. 993 >0.2 us $
S2Ar 51.998 10 s $
SAr 52.994 $
1K 39.0983(1)
2K 32.0219
BK 33.0073 <0.025 us
3K 33.9984 <0.04 us
K 34.98801 0.19 s $' /11.88 3/ 2+ ann.rad./
s, pl /0.37 1.751/ 14,
2.5698/ 26.
2.9827/51.
K 35. 98129 0.342 s $"/12.81 5.3/42 2+ +0. 548 ann.rad. /
9.9/ 44 1 (22
$°,p /0.048 2 /30,
2 /32
K 36. 9733769 1.23 s $' /6.149 5.13/ 3/ 2+ +0. 2032 ann. rad./
2.7944(8)/ 2
a8 3.602(2)/0.05
"K 0.924 s $" /6.742 5. 02/100. 0+ ann.rad./
BK 37.969080 7.63 m $" /5.913 2.60/99.8 3+ +1.37 ann. rad./
21675(3)/%9.8
3.9356(5)/0.2
39K 93. 25815-44) 38. 9637069 3/ 2+ +0. 39146 +0. 049
40K 0.0117(1) 39. 9639987 1.26x10° y $) /1.3111 1.312/89. 4- -1.29810 -0.061 ann. rad./
$" , EC/ 1. 505 1.50/10.7 1. 4608/ 10. 5
oK 6.7302(44) 40.9618260 3/ 2+ +0. 21487 +0. 060
42K 41. 9624031 12.36 h $) /3.525 1.97/19. 2- -1.1425 0. 2/0.3
3.523/81 ].5246& /181
8K 42.96072 22.3 h $) /1.82 0.465/8 3/ 2+ +0. 163 0.2211(2)/ 4.
0. 825/ 87 0.3729(2)/ 88.
1.24/3.5 0.3971(2)/11.
1.814/1.3 0.6178(2)/ 81
4K 43. 96156 22.1m $) /5.66 5.66/34 2- -0. 856 0.36821/2.2
1 /8
2 |22,
K 44. 96070 17.8 m $) /4.20 1.1/23. 3/ 2+ +0. 173 0. 17423 /80.
2. Cl); gg. 1. 260 (6 )//65
4. . 1.7 .
2.&%5;/14.
45K 45. 96198 1.8 m $) /7.72 6.3/ 2- -1.05 % %(7)%;%
4K 46. 96168 17.5 s $) /6. 64 4.1/99. 1/ 2+ +1.93 0.56474(3)/ 15.
6.0/ 1. 0. /85,
2.0131/100
8K 47. 96551 6.8 s $) /12.09 5.0/ (2-) 0.67122(1)/ 4.
0.6723(5)/ 20.
0. /132
3 /80.
49K 48. 9675 1.26 s $) /11.0 2.025
2.252/
0K 49.9728 0.472 s $) /14.2
SIK 50. 9764 0.365 s $) /
sz 51.983 0.105 s $)
SK 52.987 30. ns $) 3/ 2+
K 53.994 10. ns $)
,Ca 40.078(4)
#Ca 34.0141 <0.035 us
*Ca 35. 0048 25.7 ms $', p/15.6 E/ é ;3134349
*Ca 35. 99309 0.10 s $', (p)/10. 99 2.52 ann. rad. /
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$' . n/
¥Ca 36. 98587 0.18 s $' /11.64 3.103 3/ 2+ ann. rad. /
. s, n/ 1.369
Ca 37.976319 0.44 s $'/6.74 0+ ann rad./
3. 2105%/1
*Ca 38.970718 0.861 s $" /6.531 5. 49/ 100. 3/ 2+ 1. 02168 ann. rad. /
“Ca 96.941(156) 39. 9625912 0+
“Ca 40.9622783  1.02x10° y EC0.4214 7/ 2- -1.5948 -0. 090
“2Ca 0. 647(23 41. 9586183 0+
“Ca 0.135(10 42. 9587668 7/ 2- -1.3173 -0.055
“Ca 2.086(110) 43.955481 0+
“Ca 44, 956186 162.7 d s) /0. 257 0. 257/ 100. 7/ 2- -1.327 +0. 05
45Ca 0. 004(3) 45. 953693 >0. 4x10% y 0+
“Ca 46. 954546 4.536 d $) /1.992 0. 684/ 84. 7/ 2- -1.38 +0. 02 1.297/ 75
1.98/16. (0.041- 1. 88)
“Ca 0.187(21)  47.952533 4,.3x10° y  $¢ 0+
>7.1x10%y ¢
“Ca 48. 955673 8.72 m $) /5.262 0.89/7. 3/ 2- i
1.95/92. 4 0719(1)/7.
*Ca 49. 95752 14. s $) /4.97 3.12/ 0+ 0. 2569/ 98.
(0.0715 - 1. 59
>Ca 50. 9615 10. s $) /7.3 (3/2-)
2Ca 51.9651 4.6 s $) /8.0
%3Ca 52.9701 0.09 s $) /10.9
'Ca 53. 975
*Ca 54.981
*Ca 55. 986
21SC 44, 955910( 8)
%3¢ 36. 0149
¥sc 37. 0030
%3¢ 37.9947 <0.3 ps
sc 38. 98479 <0.3 ps p
40sc 39. 977964 0.182's $' /14.320 5. 73/ 50. 4- ann. rad. /
7.53/ 15. 0. 752/ 41.
8. 76/ 15. 3.732/99.5
9. 58/ 20. (1.12-3.92)
415¢ 40.9692513  0.596 s $' /6. 4953 5. 61/ 100. 7/ 2- +5. 431 -0. 156 ann. rad /
42"se 61.6 s $"/ 2.82/ 7+ ann rad./
1100,
/100,
/100,
4250 41.9655168 0.682 s $' /6. 4259 5. 32/ 100. 0+ ann rad./
435c 42. 961151 3.89 h $" ,EC/2.221  0.82/22. 7/ 2- +4.62 -0.26 ann. rad. /
1.22/78. 03729(2 2
44mse 58.2 h I.T./0.27 6+ +3. 88 /87,
EC/ 3. 926 (1. oo 1 16)
4sc 43. 959403 3.93 h $*, EC/ 3.653 1. 47/ 2+ +2. 56 +0. 10 ann. rad. /
1.157/ 100
455¢ 100. 44. 955910 71 2- +4. 75649 -0.220
46 18.7 s I.T./0.14253 1- 14253@
465c 45. 955170 83.81 d $) /2.367 0. 357/ 100. 4+ +3.03 +0. 12 29/ E1580
121/1
47sc 46. 952408 3.349 d $) /0.600 8. gg% g% 7/ 2- +5.34 -0.22 0159%(1)/6&
485c 47.95224 43.7 h $) /3.99 0. 655/ 6+ 0. 9835/ 100
1
.312 100
495¢ 48. 950024 7.3 m $) /2.006 2.00/99.9. 7/ 2- J. 3%
5S¢ 49. 95219 1.71 m $) /6.89 3. 05/ 76. (5+) 0.
3. 60/ 24. 1 1) 100
5tg 50. 95360 12. 4 $) /6.51 4.4/ 712 ]1'323773( /lgzl
C . . S . . - o
5.0/ 0.718- 2 144
2sc 51. 9566 8.2 s $) /9.0 (3+)
3¢ 52. 9592 > 3. m $) /8.1
54 7 us (5+) 0.110/1T
Ssc 53. 9630 0.23 s $) /11.6 0. 100/ 50
1.70/ 40
0. 50/ 40
5S¢ 54. 967 0.12 s $) /13
65¢ 55.973
orsc 56.977
8¢ 57.983
5o Ti 47.867(1)
B7j 38.0098 <0.12 ps
7] 39. 0013 29. ns " /15. 4
“OTj 39. 9905 53. ns $"/11.7 p/ 2. 16/ 29
", p 3.73/23
1 70/ 22
] 0.242-5.74
“ATi 40. 98313 80. ns $" ,p/12.93 p/ 4,73/ 107 3/ 2+ ann. rad. /
3.10/ 67
3.75/ 39
] 0.744-6.73
“27Tj 41. 97303 0.20 s $* /7.000 6.0/ ann. rad. /
. 0.6107(5)/ 56.
43T 42. 96852 0.50 s $' /6.87 5. 80/ 7/ 2- 0.85 ann. rad. /
“Ti 43. 959690 60. y EC/ 0. 268 0+ 0. 06787/ 91
) 0. 07832/ 97
i 44. 958124 3.078 h $/ 86/ 2. 062 1.04 7/ 2- 0.095 0.015 ann. rad. /
) EC/ 14/ (0.36-1.66)
457 8.25(3 45. 952630 0+
AT 7.44(2 46. 951764 5/ 2- -0.78848 +0. 30
457 73.7 &3) 47.947947 0+
497 5.41 48. 947871 7/ 2- -1.10417 +0. 24
oTj 5.18(2 49. 944792 0+
ST 50. 946616 5.76 m $) /2.471 1.50/ 92. 3/ 2- 0.3197(2)/ 9.
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. 2.13/ 0. 60%4- 0. 9291
2Tj 51. 94690 1.7 m $) /1.97 1.8/ 100. 0+ 0.017% /100.
) 0. 1245/ 100
T 52.9497 33. s $) /5.0 (2.2-3)/ 3/ 2- 0.1008(1)/ 20.
0.1276(1)/ 45.
0. 1)/ 30.
16 /45.
] (1.72-2.8)/
Tj 53. 9509 1.5 s $) /4.3
o Tj 54. 9551 0.32 s $) /7.4
Tj 55. 9580 0.19 s $) /7.0
ST 56. 963 0.06 s $) /11.
SoTj 57. 966 .47 B
SoTj 58. 972 0.06 s
o 59.976 >0. 15 ps
i 60. 982 >0. 15 us
Y 50. 9415(1)
Y 40.0111
Aty 40. 9997
42y 41.9912 <0. 055 ps
43y 42,9807 >0.8 s $"/11.3
vy 43. 9744 0.09 s $,"13.7 ann.rad./
sy 44, 96578 0.54 s $/7.13 7/ 2-
oy 45. 960200 0.4223 s $' /7.051 6. 03/100. 0+ ann.rad./
v 46. 954907 32.6 m $" , EC/2.928 1.90/99. + 3/ 2- ann. rad. /
1 79498)/0.19
(0.2-2.16)
8y 47. 952254 15.98 d $' /4.012 0. 698/ 50. 4+ 2.01 ann. rad./
0. 9835/ 100
(1.3-2.4)
49 48. 948517 337. d EC/ 0. 602 71 2- 4. 47
S0y 0. 250( 4) 49. 947163 1.4x10Yy EC ; 82. g 6+ +3. 34569 +0. 21
3 17.
Sy 99. 750( 4) 50. 943964 7/ 2- +5. 148706 -0.04
2y 51. 944780 3.76 m $) /3.976 2.47/ 3+ 1 4341(1)/ 100
By 52. 944342 1.56 m $) /3.436 2.52/ 7/ 2- 1 /90.
1.2891(3)/ 10.
>4 0.9 ps 55+) 0.108/1T
Sy 53. 94644 49.8 s $) /7.04 1.00/ 5. + 0. 8348/ 97.
2.00/12 0.9887/ 80
2.95/ 45. 2. 259/ 46
5.20/11. 80 56- 3. 38)
Y 54. 9472 6.5 s $) /6.0 6.0/ (712-) .5177/73
80 224-1.21)
soy 55. 9504 0.23 s $) /9.1 .70/ 50.
0. 34/ 40
1.00/ 30
v 56. 9524 0.33 s $) /8.1 0. 30/ 60
0. 60/ 30
0. 80/ 30
S8y 57.9567 0.20 s $) /11.6
9y 58. 9593 0.13 s $) /9.9 0. 90/ 80.
2°V 59. 965 0.20 s $) /14. 0. 102- 0. 208
v 60. 967 0.04 s 0. 646
62y 61.973 65 ns
83y/ 62.977 >0.15 us
by >0. 15 ps
24O 51.9961(6)
o 42.0064 13. ns $, P/ 1.90/ 29
p/1.50-3.7
“or 42.9977 21. s $°, p/ 3.83/ 18
E/ 4.29/ 15
/1.01-4.59
“or 43. 9855 53. ns $", (p) [/ 10. p/0.95-3.1
SCr 44.9792 0.05 s $ };/ 12.5 71 2- ann.rad./
“SCr 45. 96836 0.3 s $" /7.60 ann.rad. /
oo 46. 96291 0.51 s $' 17.45 3/ 2- ann. rad. /
“BCr 47. 95404 21.6 h EC/ 1. 66 ann. rad. /
0.116(2)/ 95.
0. 305(10)/ 100.
“or 48.951341 42.3 m $', EC/ 2. 631 1. 39/ 5/ 2- 0.476 ann. rad. /
1. 45/ 0. 1)/5L
1. 54/ 0. 1)/27.
(0.062-1. 6)
oo 4.345(13)  49. 946050 >1.8x10" y $'EC 0+
o 50. 944772 27.70 d EC/ 0. 7527 71 2- -0.934 0.3201/10.2
2Cy 83.789(18) 51.940512 0+
SCr 9.501(17) 52. 940653 3/ 2- -0.47454 -0.15
oy 2.365(7) 53. 938885 0+
®Cr 54. 940844 3.497 m $) /2.603 2.5/ 3/ 2- 1.052% /03%4
*%cr 55. 94065 5.9 m $) /1.62 1. 50/ 100. 0+ é OZg(%};l%
. 100.
Cr 56. 9438 21. s $) /5.1 3.3/ 3/ 2- 0. 0834 0. 850/ 8.
3.5/ 0.083-2.62
Scy 57. 9443 7.0 s $) /4.0 0.131-0. 683
9mCy .10 ns (9/2+) .208/1T
0.193
0. 102
¢y 58. 9487 1.0 s $) /7.7 1.236
oo 59. 9497 0.6 s $) /6.0
Cr 60. 9541 0.26 s $) /8.8 0. 354- 1. 860
o2¢y 61. 9558 0.19 s $) /7.3 0. 285
&¢r 62. 962 0.11 s
2“0 63. 964 0.04 s
5Cr 64. 970 >0.15 pus
¢Cr >0. 15 ps
670



TABLE OF THE |

SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
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,sMh 54.938049(9)
“4Nh 44.0069 <0.105 us
“SMh 44. 9945 <0.07 us
“SMh 45. 9867 34. ns $"/17.1
$5,p /1 .58
Y 46.9761 .0.1s $7/12.3
“SMh 47.9689 0.15 s $" /13.5 5. 79/ 58. 4+
4. 43/ 10.
“9Mh 48. 95962 0.38 s $"/7.72 6. 69/ 5/ 2- ann. rad. /
SOk 1.74 m $* /7.887 3.54/ 5+ ann. rad. /
1. 0980/ 94.
0. 783/ 91.
(0. 66-3.11)
50 49. 954244 0.283 s $' /7.6330 6.61/ 0+ ann. rad. /
*Mh 50. 948215 46.2 m $" , EC/ 3. 208 2.2/ 5/ 2- 3.568 0.4 ann. rad. /
0.7491(1)/0.26
(11481 164)
52T\ 21.1 m $* /98/5.09 2.631/ 2+ 0. 0076 ann. rad. /
I.T./2/0.378 %%(ll)./a
(0.7-4.8)
2Mh 51. 945570 5.591 d $' 14.712 0. 575/ 6+ +3. 063 +0.5 ann. rad. /
EC/ 074421(1)/90.
1. 4341/ 100
53 52. 941294 3.7x10° y  EC0.5970 7/ 2- 5. 024
M 53. 940363 12.1.d EC/ 1.377 3+ +3. 282 +0. 33 0. 8340/ 100
6.7x10°y /11.3x10°"
55 100. 54. 938049 5/ 2- +3. 4687 +0. 32
**Mh 55. 938909 2.579 h $) /3.6954 0.718/18. 3+ +3. 2266 0. 84675/ 99
1. 028/ 34. 1 421,
2.113/14.5
57 56. 938287 1.45 m $) /2.691 5/ 2-
*Mh 57. 93999 65 s $) /6.25 3.8/ 3+ 0. 120,
5.1/ 0. )/
. 1 /53.
*M 58. 94045 4.6 s $) /5.19 4.5/ 5/ 2- 0.726
0. 473/
0.287-2.35
€0mMvh 1.77 s /T 5.7/ 3+ 0. 824/
€Onvh 59. 9433 0. s $) /8.6 0+ 1.969/
1vh 60. 9446 0.67 s $) /7.4 5/2) -
2Mh 61. 9480 0.67 s $) /10.4 34) 0. 877/
0.942-1. 299
v 62.9498 0.28 s $) /8.8 0. 356, 0. 450
G4m\h > 0.1 ms 0.135/1T
4N 63. 9537 87 ns $) /11.8 0. 746
ceMh 64. 9561 0.09 s $) /10. 0. 366
Mh 65. 961 66 ns 0.471
"Vh 66. 964 42 ns
8vh 28 ns
#Mh 14 s
sFe 55. 845(2)
oFe 45. 0146 4. ms 2p p// .80
“Fe 46. 0008 12. ns $ /13.1 p/l .36
“TFe 46. 9929 22. ns $" /15. 6 p/ /87
“Fe 47.9806 . 44. ns $"/11.2
Fe 48.9763 70. s $"/13.0 (7/2-) ann. rad. /
Fe 49. 9630 0.15 s $' /8.2 0. 651
lFe 50. 95683 0.31 s $"/8.02 5/ 2-) ann.rad. /
S2Fe 46. s $ /4.4 12+) ann. rad. /
, (0.622-2 280)/
2Fe 51.94812 8.28 h $' /57/2.37 0. 804/ 0+ ann. rad.
EC/ 43/ 0. 1)/9%.
I.T./ 0.377 (1.T.)/
=) 2.6 m I.T./3.0407 19/ 2- 0.7011( 1)/ 99.
1.0115(1)/87.
1.3281(1)/87.
2 1)/13.
*Fe 52. 945312 8.51 m $" /3.743 2. 40/ 42. 7/ 2- ann. rad. /
2.80/57. 0.3779(1)/ 42
(1.2-3.2)
Fe 5.845(35) 53.939615 >3.1x10% y EC EC 0+
Fe 54.938298 2.73 y EC/ 0. 2314 3/ 2- Mh x-ray
*Fe 91. 7545-36) 55. 934942 0+
"Fe 2.119(10)° 56.935398 1/ 2- +0. 0906 0.16
ke 0.282(4) 57. 933280 0+
Fe 58. 934880 44.51 d $) /1.565 0. 273/ 48. 3/ 2- - 0.336 1.099/57
0. 475/ 51. 1.292/ 43.
0. 14- 1. 48)
OFg 59. 934077 1.5x10° y  $) /0.237 0. 184/ 100. 0+ . 0586/ 100
S ) 0.25 ps (9/2+) 8. gg%/lT
ke 60. 93675 6.0 m $) /3.98 2.5/13. 1. 205/ 44
2. 63/ 54. 1. 028/ 43
2.80/31. 0.12-3.37)
2Fg 61.93677 68. s $) /2.53 2.5/100. 0+ 5(5%1)/100
Fe 62. 9404 6. s $) /6.3 5/ 2- 0. 995/
(1.365-1.427)
wFe 63. 9411 2.0 s $) /4.9
“"Fe 0.4 ps (5/2-) 0.364/1T
Fe 64. 9449 1.3 s $) /7.9
kg 65. 9460 0.44 s $) /5.7 0.471-1. 425
oFe .0.04 ns (5/2-) 0.367/1T
Fe 66. 9500 0.48 s $) /8.8 0.189
Fg 67.953 0.15 s $/.7.6
Fe 68. 958 0.17 s
Fe >0. 15 ps
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
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| sot (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
"Fe >0. 15 ps
"2Fe >0. 15 ps
»,Co 58.933200(9)
“8Co 48. 0018
oCo 48.990 <0. 035 us
Co 49. 9812 44 $/17.0 2.03-2.79
SiC 50. 9705 >0, 2 us $/12.8
2Co 51. 9632 0.12 s $/14.0 0. 849- 1. 942
"o 0.25 s $ g/ 19/ 2- ann. rad. /
3o 52. 95423 0.24 s $" /8.30 71 2- ann.rad./
4MCo 1.46 m $'/8.44 4.25/100. 7+ ann.rad./
o 411( 1)/99.
1)/100.
/100
%Co 53. 948464 0.1932 s $' /8.2430 7.34/100. 0+ ann rad
*Co 54. 942003 17.53 h $' /3.4513 0.53/ 7/ 2- +4. 822 ann. rad./
EC/ 1.03/ 0.9312/ 75.
1. 50/ 0.4772/ 20.
(0.092-3. 11)
*Co 55. 939844 77.3 d $' /4.566 1. 459/ 18. 4+ 3.85 +0. 25 ann.rad./
EC/ 0.8468/99. 9
1.2383/68.
0. 26- 3. 61)
*Co 56. 936296 271.8 d EC/ 0. 8361 7/ 2- +4.72 +0.5 12206/ 86
s O 014-0. 7@
° 9.1 h 1. T./ 5+
*%Co 57.935757 70.88 d $' /2.307 2+ +4. 04 +0. 22 ann rad /
EC/ 0.81076/ 99
23 100. 58. 933200 71 2- +4. 63 +0. 41
"Co 10.47 m T/(/)le ]E?/ 506059 2+ +4. 40 +0. 3 0.0586/2.0
$)
o 59. 933822 5.271 y $) /2.824 0.315/99.7 5+ +3. 799 +0. 44 1. %gng 188
1. 5/1
#1Co 60. 932479 1.650 h $) /1.322 1.22/95. 71 2- 0. 0674/ 86.
0. 842-0. 909
82mcy 13.9 m $) / 0. 88/ 25. 5+ 1.1635(3)/ 70.
2.88/75. 11 3)/9RB.
2. 3)/19.
#2Co 61. 93405 1.50 m $) /5.32 1.03/10 2+ 1 3)/13.
1.76/5. 11 3)/83.
2.9/ 20. 1.9851(1)/ 3.
4. 05/ 60 2.3020(]%/19.
o)) 62. 93362 27.5 s $) /3.67 3.6/ 71 2- 0.08713(1)/ 49,
0.9817(3)/2.6
0.156-2.17
Co 63. 93581 0.30 s $) /7.31 7.0/ 1+
5o 64.93648 1.14 s $) /5.96 712) -
e >0.1 s 8-) 0.252/1T
214
175
86m o 1.2 ps (5+) 0.175/1T
Co 65. 9398 0.25 s $) /10.0 81' 245-1. 425)
oo 66. 9406 0.43 s $) /8.4 . 694
Co 67.9444 0.19 s $) /11.7
%9Co 68. 9452 0.20 s $) /9.3
°Co 69. 950 0.09 s $) 13.
I’ 70. 952 0.21 s $
Co 71.956 0.09 s $
3Co >0.15 ps
"Co >0. 15 ps
Co >0.15 us
26Ni 58. 6934(2)
BN . 0.5 :s
4Ni 12. s
SONj 49. 9959 9. s $,p 11 .75.
SINj 50. 9877 >0.2 us $"/16.0
R\ 51.9757 38. ns $"/11.7
b\ 52. 9685 0.05 s $ g/ 13.3 71 2- ann. rad. /
>Ni 53. 95791 0.11 s $' /8.80 0.937
Ni 54. 95134 0.20 s $ /8.70 7.66/ 7/ 2- ann.rad. /
*Ni 55.94214 6.08 d 5(7 2.11046 0+ 8.8%5%33?;8979
< .
0. 2695- 0. 7500
*Ni 56. 939800 35.6 h $' /3.264 0.712/10. 3/ 2- - 0.798 ann.rad./
EC/ 0. 849/ 76. 1.3776/78.
(0.127-3.177)
BN 68.0769(89) 57.935348 > 4x10%° EC- EC 0+
SONj 58. 934351 7.6x10°y EC/ 3/ 2-
ONi 26.2231(77)59. 930790 0+
EINj 1.1399 60. 931060 3/ 2- -0. 75002 +0. 16
o2)\j 3.6345(17) 61.928348 0+
S3Nj 62. 929673 100. y $) /0.066945 0. 065/ 1/ 2-
2“I\i 0.9256(9) 63.927969 0+
°Ni 64. 930088 2.517 h $) /2.137 0. 65/ 30. 5/ 2- 0. 69 0.36627(3)/5.
1.020/ 11. 1 /16.
2.140/ 58. 1 /123
Zsl\i 65. 92912 54.6 h $) /0.23 0+
""Ni 13.3 s 9/ 2+ 0.313/1T
0. 694
5'Ni 66. 93157 21. s $) /3.56 3.8/ 1/ 2- +0. 601 1. 0722/ 100.
1.06589/ 18%)
. 10- 1.
s8N 0.34 ps 0+ . 511
eam N 0.86 ns (5-) 0.814/1T
2.033
5Ni 67.93185 29. s $) /2.06
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
BN 0.44 us (17/2) 0.148/1T
0.593
o 1. 959
"N 3.5 s
N 68. 9352 11. s $) /5.4 ().6&)7;3%/1&).
80'20_ . 213)
e\ 0.21 ps (8+) .183/1T
0. 448
0. 970
1. 259
ONj 69. 9361 6.0 s $) /3.5
N 70. 9400 2.56 s $) /6.9
2N 71.9413 1.6 s $) /5.2
N 72.946 0.84 s $) /9.
Ni 73.948 1.1 s $ /7.
°Nj 74.953 . 0.47 s
N 75. 955 . 0.24's
"IN 76.961 >0.15 us
5Ni 77.964 >0. 15 ps
QU 63. 546(3)
2cy 51.9972
By 52. 9856 <0.3 Es
'y 53. 9767 <0. 075 us
Sy 54. 9655 >0.2 us $" /13.2
*Cu 55. 9586 93. ns $* /15.3 0.511/ 233
2.700/ 100
0. 9507- 3. 287
'cy 56. 94922 196. ns $"/8.77 3/ 2- 0.77-3.01
*®Cu 57. 944541 3.21 s $" /8.563 4.5/ 15, 1+ ann. rad. /
EC/ 7.439/83. 0.0403(4)/5.
1 2)/11.
1 2)/16.
*cu 58. 939504 1.36 m $* /4.800 1.9/ 3/ 2- ann. rad. /
3.75/ 0.3393(1)/8.
0.8780(1)/ 12.
1.3015(1)/ 15.
w0 (0.4-2.6)
Cu 59. 937368 23.7 m $' /6,127 2. 00/ 69. 2+ +1.219 ann. rad. /
EC/ 3. 00/ 18. 1. 3325/ 88.
3.92/ 6. 1. 7915/ 45
. (0.12-5.048)
'Cu 60. 933462 3.35 h $' /2.237 0.56/3 3/ 2- +2. 14 ann. rad. /
0.94/5 0.2830/ 13
1.15/ 2. 0. 6560/ 11
. 1.220/ 51 (0.067-2.123)
Cu 61.932587 9.67 m $' /98/3.948  2.93/98 1+ -0.380 ann. rad. /
EC/ 117302(1)/0.6
(0.87-3.37)
ocu 69.15(15) 62.929601 3/ 2- +2.2233 -0.211
“Cu 63. 929768 12.701 h $) /38/0.579  0.578/ 1+ -0.217 ann. rad. /
$° /19/1.6751 0.65/ 1.3459(3)/0.6
EC/ 41/
ecu 30.85(15) 64.927794 3/ 2- +2.3817 -0.195
Cu 65. 928873 5.09 m $) /2.642 1.65/6. 1+ -0.282 QE{{*D(]%/O.ZZ
2.7/ 94. 1 )/9.2
Cu 66. 92775 2.580 d $) /0.58 0. 395/ 56 3/ 2- 0.09125(1)/ 7.
0. 484/ 23. 0. 1)/ 17.
0. 577/ 20. 0. 1)/ 47.
88moy 3.79 m |.T./86/ 6- +1. 24 0. /70.
$) /14/1.8 0.1 /18,
0. |74,
&o. 64- 1. 34)
Sy 67. 92964 31. s $) /4.46 3. 5/ 40. 1+ +2. 48 . 0774(5)/ 58.
4.6/ 31. 1. 2613(5)/ 17.
0.15-2.34)
9oy 0.36 ps (13/2+) .075/1T
0.190/1T
0. 680
1.871
Cu 68. 92943 2.8 m $) /2.68 2. 48/ 80. 3/ 2- +2. 84 0.5307(3)/3.
0.8340(5)/ 6.
1.0065(8)/ 10.
oMoy 47. s $) / 2.52/10. 5- +1.9 0. 1100.
0.9017(2)/ 0.
1. 2517(5)/ 60.
80' 39- 3. 06)
°cu 69. 93241 5 s $) /6.60 g.gg; ig. 1+ +1.5 . 8848(2) / 54.
oy 0.28 us (19/2) 0.133/1T
0. 494
0.939
1.189
oy 70. 93262 .S $) /4.56 3/ 2- 0. 490/
210y 1.76 ps (4-) 0.051/1T
0.082
0.138
2Qy 71.9357 6.6 s $) /8.2 (1+) 0. 652/
®Cu 72. 9365 4.2 s $) /6.3 5.8/ 43 0. 450/ 100
6. 25/ 42 0.307- 1. 559
“Cu 73. 9401 1.6 s $) /9.9
“Cu 74.9414 1.2's $ /7.9
®Cu 75. 9455 0.64 s $) /11,
'Qu 76.947 0.47 s $) /.10.
Cu 77.952 0.34 s $) /12.
®Qu 78. 954 0.19 s $) /11
oy 79. 962 >0. 15 us
202N 65.39(2)
4Zn 53. 9929
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
%5Zn 54. 9840
5Zn 55.9724 0.04 s
oZn 56. 9649 0.04 s $',p/14.6 (7/2-) ann. rad. /
5Zn 57. 9546 0.09 s )
%Zn 58. 94927 183. n® $*, p/ 9. 09 8.1/ 3/ 2- ann. rad. /
(0.491-0. 914)
%Zn 59. 94183 2.40 m $" 197/ 4.16 0+ ann.rad./
EC/ 3/ 0. 669/ 47.
(0.062-0. 947)
7n 60. 93951 1.485 m $" /5.64 4.38/ 68 3/ 2- ann. rad. /
0. 4748/ 17.
(0.15-3.52)
527n 61. 93433 9.22 h $* /3/1.63 0.66/7 0+ ann. rad. /
EC/ 93/ 0. 0408/ 25
0.5967/ 26.
(0.20-1.526)/
Zn 62. 933215 38.5 m $* /93/3. 367 1. 02/ 3/ 2- -0.28164 +0. 29 ann. rad.
EC/ 7/ 1. 40/ 0. 8.4
1.71/ 0. /6.6
2.36/ 84 (0.24-3.1)
47n 48.27(32) 63.929146 >2.3x10* y EC 0+
Zn 64. 929245 243.8 d $* /98/1 3514 0.325/ 5/ 2- +0. 7690 -0.023 ann. rad. /
EC/ 1.5/ 1.116/50. 8
57n 27. 977&77) 65. 926036 0+
Zn 4,102(21 66.927131 5/ 2- +0. 8755 +0. 15
8871 19. 02(12 67.924847 0+
eemzZn 13.76 h I.T./99+/ 0. 439 9/ 2+ 0.4390(2)/ %.
Zn 68. 926553 56. m $) /0.906 0.905/99.9 1/ 2- 0.318/
7n 0.631(9) 69. 925325 0+
mzZn 3.97 h $) / 1. 45/ 9/ 2+ 0. 3864/ 93.
0. 4874/ 62.
0. 6203/ 57.
0. 099- 2. 489)
Zn 70. 92773 2.4 m $) /2.81 1/ 2- 5116( 1)/ 30.
0.9103(1)/7.5
0. 12-2. 29)
2Zn 71. 92686 46.5 h $) /0.46 0. 25/ 14. 0+ . 0164(3)/ 8.
0. 30/ 86. 0.1447(1)/ 83.
0.1915(2)/9. 4
"7 6. s I.T./0.196 7/ 2+ . 042
3Zn 72.92978 24. s $) /4.29 4.7/ 1/ 2- 0. 216(1)/ 100,
0. 496-0. 911
™Zn 73. 92946 1.60 m $) /2.3 2.1/ 0. 0565/
0. 1401/
0. 05-0. 35)
>Zn 74.9329 10.2 s $) /6.0 . 229/
7Zn 75.9334 5.7s $) /4.2 3.6/ 0.119/
Zn 1.0s $) / (1/2-) 0.772
7Zn 76.9371 2.1s $ /7.3 4.8/ 0. 189/
877N >0. 03 ms 1. 070
*Zn 77.9386 1.5 s $) /6.4 0. 225/
Zn 78. 9421 1.0s $) /8.6 0. 702/
)| 79. 9444 0.54 s $ /7.3 0. 713/
0. 2248/
azn 80. 9505 0.29 s $) /11.9
Zn 81. 9548 >0. 15 ps
8Zn >0. 15 ps
e 69.723(1)
Ga 55. 9949
Ga 56. 9829
() 57.9742
¥ G 58. 9634
G 59. 9571 0.07 s g 1. 004
$5,p /1. 1.6 3.848
$, " /1. 0.02 1. 555- 2. 559
G 60. 9492 0.17 s $/9.0 3/2 0. 088- 1. 362
2Ga 61.94418 0.116 s gd/g. 17 8.3/ 0+ ann. rad. /
G 62.9391 32. s $ /5.5 4.5/ ann. rad. /
EC/ 0.6271(2)/ 10.
0.6370(2)/ 11.
1 4)] 45,
o4 0.022 s 0. 0429
G 63. 936838 2.63 m $' /7.165 2.79/ 0+ ann. rad. /
6. 05/ 0. 1)/14.
0. 1)/43.
1.38721(1)/ 12.
3.3659(1)/ 13.
Ga 64.9394 15.2 m $* /86/3.255  0.82/10. 3/ 2- ann. rad. /
EC/ 1.39/19. 0. 1151(2)/ 55.
2.113/ 56. 0. 2)/ 9.
2.237/ 15. 0. 2)139.
(0.06-2. 4)
G 65. 931592 9.5 h $" /56/5.175 0.74/1. 0+ ann. rad. /
EC/ 43/ 1. 84/ 54, 1.03935(9)/ 8.
4,153/ 51. 2. 7523(13/23.
80' 28-5. 01)
Ga 66. 928205 3.260 d EC/ 1. 001 3/ 2- +1. 8507 0.20 09332/ 37.
0. 18459/ 20.
0. 30024/ 17.
(0.091- 0. 89)
G 67.927983 1.130 h $" /90/2.921 1.83/ 1+ 0.01175 0.028 ann. rad. /
EC/ 10/ 1 077451)/3
(0.57-2.33)/
9Ga 60.108(9) 68.925581 3/ 2- +2. 01659 +0. 17
Ga 69. 926027 21.1 m EC/ 0. 2/ 0. 655 1+ 0. 5/0.15
$) /99.8/1.656 1.65/99. 1.042(5)/0.48
Ga 39.892(9)  70.924707 >2.4x10%* y ¢ 3/ 2- +2. 56227 +0. 11
2Ga 71. 926372 14.10 h $) /4.001 0. 64/ 40. 3- -0.13224 +0.5 0.834
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
1.51/9. 2.202
2.52/ 8. 0. 630
3.15/11. 0.113-3.679)
Ga 72.92517 74.87 h $) /1.59 3/ 2- /10.
0. 147,
80' 01-1.00)/
I 10. s I.T./ 1+ 1)/ 75.
“Ga 73. 92694 8.1m $) /5.4 2.6/ 3- 0. 5959/ 92.
2. 354/ 45,
go 23- 3. 99)
“Ga 74. 92650 2.10 m $) /3.39 3.3/ 3/ 2- 2529/
0. 5746/
50 12-2. 10)
®Ga 75. 9289 29. s $) /7.0 3- 5629/ 66.
0. 5455/ 26.
0. 34- 4. 25)
"Ga 76. 9293 13.0 s $) /5.3 5.2/ . 469/
0. 459/
Ga 77.9317 5.09 s $) /8.2 3+ 0.619/ 77
1.187/20
7 78. 9329 2.85 s $) /7.0 4.6/ 0. 465/
8o 79. 9366 1.68 s $) /10. 4 10./ 0. 659/
- 80. 9377 1.22 s $) /8.3 5.1/ 0.217/
81.9432 0.599 s $) /12,6 1. 348/
83 82. 9469 0.308 s $) /. 11.5
b 83. 952 .0.085 s $ /1
8 >0. 15 ps
%G >0. 15 us
5Ce 72.64(1)
58 57.9910
59 58.9817
60 59. 9702
o 60. 9638 0.04 s $* /13.6
61.9547 0.13 s
63 62. 9496 0.15 s s) /9.8
%Ge 63.9416 .06 m /4.4 3.0/ 0+ ann.rad. /
EC/ 0. 2)/11.
$,p 0.4270(3)/ 37.
0.6671(3)/17.
5Ge 64.9394 31. s $' /6.2 0. 82/ 10. ann. rad /
EC/ 1.39/19. 0. 0620/ 27.
EC, p 2.113/ 56. 0. 6497/ 33.
2,237/ 15. 0. 8091/ 21,
$5,p /10.011 (0.19-3. 28)
oGe 65. 93385 2.26 h $"/27/2.10 0+ ann. rad. /
EC/ 73/ 0. 0438/ 29.
0. 3819/ 28.
(0.022-1.77)
Ge 66. 932738 19.0 m $" 196/ 4. 225 1.6/ 1/ 2- ann. rad. /
EC/ 4/ 2.3/ 0. 1670/ 84.
3.15/ 0.25-3. 7
8Ge 67.92810 270.8 d EC/ 0. 11 0+ K xr
CGe 68. 927973 1.63 d $" /36/2.2273 0.70/ 5/ 2- 0.735 0.02 ann.ra /
EC/ 64/ 1.2/ 0.574/ 13,
1. 1068/ 36.
(0.2-2.04)
Ge 20.370(89) 69.924250 0+
MG 20.4 ms I.T./0.0234 9/ 2+ 0. 1749
Ge 70. 924954 11.2 d EC/ 0. 229 1/ 2- +0. 547
2Ge 27. 380(]60) 71. 922076 0+
BGe 7.759 72. 923460 >1.8x10% y § 9/ 2+ - 0. 879467 -0.17
Ge 36. 65 (80) 73.921178 0+
7 48. s I.T./ 712+ 0. /39,
SGe 74. 922860 1.380 h $) /1.177 1.19/ 1/ 2- +0. 510 8. %12
. 4
Ge 7.835(81)  75.921403 1.6x10%"y $% 0+
Ge 53. s I'.T./20/ 1/ 2- 1. 605/ 0. 22
$) /80/2.861 2.9/ 1.676/0.16
0.195- 1. 482
"Ge 76. 923549 11.25 h $) /2.702 0. 71/ 23. 71 2+ 0.2110/ 29.
1. 38/ 35. 0. 2155/ 27.
2.19/ 42. 0. 2644/ 51,
0. 15- 2. 35)
BGe 77.922853 1.45 h $) /0.95 0. 70/ 0+ .2773(5%/96.
0.2939(5)/ 4.
e 39. s $) /1T 7/ 2+
“Ge 78. 9254 19.1 s $) /4.2 4.0/ 20. 1/ 2- 0.1096/ 21.
4. 3/ 80. 0. 10- 2. 59
. 5427(4)/ 15.
0Ge 79. 92545 29.5 s $) /2.67 2.4/ 0+ 8' 1104(31)//22.
. 4)] 25,
BMGe 7.6 s $) / 3.75/ 1/ 2+ 0.3362(4)/
0.7935(4)/
BGe 80. 9288 7.6 s $) /6.2 3. 44/ 9/ 2+ 8' 1976(31)//10%.
. 4)/100.
82 81. 9296 4.6 s $) /4.7 0+ 1. 093/
83 82. 9345 1.9 s $) /8.9
b 83. 9373 0.98 s $) /7.7
> 84. 943 0.54 s $) /10.
85. 946 >0. 15 us
87 >0. 15 ps
8 >0. 15 ps
G >0.15 us
3PS 74.92160(2)
oAs 59. 993
'As 60. 981
82Ag 61.9732

As 62. 9637
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
- 63. 9576 0.02 s
85As 64. 9495 0.13 s $ /9.4
SOMEAS 1.9 gs
SO AS 0.018 ns
5As 65. 94410 95.8 s $' /9.55
5As 66. 9392 42. s $ /6.0 5.0/ 5/ 2- 0.121/
EC/ 0. 123/
0. 244/
8As 67.9368 2.53 m $ /8.1 3+ ann.rad./
0. 652/ 32
0. 762/ 33.
1.016/ 77.
(0. 61- 3. 55)
%9As 68. 93228 15.2 m $' 198/ 4.01 2.95/ 5/ 2- 1.6 ann.rad./
EC/ 2/ 0. /15
0. 1 3)/24
°As 69. 93093 52.6 m $' 184/6.22 1. 44/ 4+ +2. 1061 +0. 09 ann. rad./
EC/ 16/ 2. 14 1.0395(7)/ 82.
/2.89 (0.17- .4/)/
As 70.927114 2.72 d $" /32/2.013 5/ 2- +1.6735 -0.02 ann. rad.
EC/ 68/ 0.1749(2)/ 84.
1.0957(2)/ 4.2
?As 71. 926753 26.0 h $' /77/4.356  0.669/5. 2- -2.1566 -0.08 ann.rad. /
1.884/12. 0. 833%(5)/ 80,
2.498/62. 1.0507(1)/9.6
3.339/19. 0.1-4.0
*As 72.923825 80.3 d EC/ 0. 341 3/ 2- .0133/0.1
0. 0534/10.5
S k x-rayl 0.
"As 73.923829 17.78 d $" /31/2.562 0. 94/ 26. 2- -1.597 ann.rad./
EC/ 37/ 1.53/3 0.59583( 1)/ 60
RO o B 8 (1) 3
SMAS 0.017 s
°As 100. 74.921597 3/ 2- +1. 43947 +0. 31
®As 75.922394 26.3 h $) /2.962 0. 54/ 3. 2- -0.903 0.5591(1)/45.
1.785/ 8. 0. /6.2
2.410/ 36 1 21602(1)/3.4
2.97/51. go. 3-2.67)
As 76.920648 38.8 h $) /0.683 0. 70/ 98. 3/ 2- +1. 295 O%%ﬁ)g
0.5208/0. 43
s 77.92183 1.512 h $) /4.21 3.00/12. 2- 0.6136(3)/54.
3.70/17. 0. 3)/18.
4.42/ 37. 1 3)/10.
mAg 1.21 ps 9/ 2+ 0.542/1T
0.231
“As 78. 92095 9.0 m $) /2.28 1.80/95. 3/ 2- 8 ;%69
80As 79. 92258 16. s $) /5.64 3.38/ 1+ O.2 % /042.
.5-3.
BAs 80. 92213 33. s $) /3.856 3/ 2- 5) 4676(2%/ .
0.4911(2)/8.
82mAg 13.7 s $) / 3.6/ 5- 0. /72
0.8 4/27.
1.7313(2)/ 27.
1 2)/38.
82pg 81. 9246 19. s $) /7.4 7. 21 80. 1+ 0. 1)/ 15.
8As 82. 9250 13.4 s $) /5.5 0. 7345/100.
1.1131/ 34.
2.0767/ 28.
B4mAg 0.6 s $)
%As 83.9291 4. s $), n/7.2 1- 0.6671(2 %
1 .
80.325 . 150)
. . s , n/8. - . g .
BAs 84.9318 2.03 $) /8.9 3/2 0 667 l//ﬁIZJ
eAs 85. 9362 0.95 s $), n/11.4 0. 704/
"As 86. 9396 0.49 s $), n/10. 0. 704/
8 87. 945 >0.15 s
8As 88. 949 >0.15 ps
ot >0. 15 ps
oL >0.15 us
2As >0. 15 ps
uSe 78.96(3)
5se 64. 965 0.011 s $' 160/ 14.
$, p 3. 55/
ese 65. 9552 0.03 s
'Se 66. 9501 0.13 s $: /10. 2 ann. rad./
o $! ,(p%/ 0.35
Se 67.9419 36. s $ /4. ann. rad./
o (0.050-0. 426)
Se 68. 93956 27.4 s $" 16.78 5. 006/ ann. rad./
EC/ 0. N/27.
$,p /1.0.045 0. 4)/63.
Se 69. 9335 41.1 m $7/2.4 0+ Snn. ras?/
0.4262(2)/ 29
"Se 70. 9319 4.7 m $ /4.4 3. 4/ 36. 5/ 2- ann. rad
EC/ 8 14 g;g
1 3)/10.
e . . . + . .
25, 71.92711 8.5 d EC/ 0. 34 0 0. 2)/57.
3"Se 40. m |, T./73/0.0257 0.85 3/ 2- ann. rad.
$"127/2.77 1. 45/ 0.0257(2)/ 27.
1.70/ 0. 1)/2.5
3Se 72.92678 7.1 h $'/65/2.74 0. 80/ 9/ 2+ 0. 86 ann. rad
EC/ 35/ 1.32/95 0.0670(1)/ 72
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
1.68/1. 0.3609(1)/97.
(0.6-1.5)
"“Se 0.89(4) 73.922477 0+
Se 74.922524 119.78 d EC/ 0. 864 5/ 2+ 0. 67 1.0 0. 13600/ 55
0. 26465/ 58
(0.024-0. 821)
°Se 9.37(29) 75.919214 0+
” 17.4 s I.T./ 712+ 0.1619(2)/52.
"Se 7. 63(]16) 76.919915 1/ 2- +0. 53506
85S¢ 23.77(28) 77.917310 0+
» 3.92 m I.T./ 0.0%6733)/9.5
9Se 78.918500 2.9x10° y $)/ 0. 151 712+ -1.018 +0. 8
805e 49.61(41)  79.916522 0+
8inge 57.3 m I.T./99/0.1031 712+ 8 1(I3](21)’>)//09.a75
0. 276{3/ 0. 06
Bge 80. 917993 18.5 m $)/1.585 1.6/98. 1/ 2- 0.2759/0. 85
0.2901/0.75
0. 8283/ 0. 32
zi"Ssee 8.73(22) 81. 916700 ilz%ozo Y $-$-/ 3.96 2.88/ (1)/+2 0.35665(6)/ 17.
17 m $) /3. : - ) .
3.92/ 0. 1)/15.
1 1)/21
2.0514(2)/11.
50. 19-3.1)
83e 82.919119 22.3 m $) /3.668 0.93/ 9/ 2+ ) 225! /3B
1.51/ 0. /69.
0. /45,
80. 21-2.42)
) 83.91847 3.3 m $) /1.83 1. 41/ 100. 0+ .4(m(5%/100.
#3e 84. 92225 32. s $) /6.18 5.9/ 5/ 2+ 8. i ;ﬁ'
%3e 85. 92428 15. s $) /5.10 5/ 2+ 2.0124(1)/ 24.
2 4433(8)/ 100.
2. 6619&1)/49.
¥ge 86. 92853 5.4 s $) /7.28 0. )/ 100.
n/ 1.497Y(1)] 23.
83e 87.93143 1.5 s $) ,n/6.85 0. 5346/
Zf;Se 88. 9360 0.41 s $) ,n/9.0
Se 89. 9394 >0. 15 ps
olge 90. 945 0.27 s $) ,n/8.
%25 91. 949 >0.15 s
wse >0.15 us
“Se >0. 15 ps
55Br 79.904(1)
7By 66. 9648
o3y 67. 958 <1.2 us
oy 68. 9502 <0.024 us $°/9.6
Tomgy 2.2's 9+
Br 69. 9446 79. ms $" /10.0 /10.75
"Br 70. 9392 21. s $ /6.9
2By 71.9365 1.31 m $ /8.7 3 0.55 0. 4547- 1. 3167
SBr 72.9318 3.4 m $ /4.7 3.7/ 3/ 2- ann. rad
0. 065-0. 700
Tamgr 46. m $°/ 4.5/ 4- 1.82 ann. rad
0. 6348
0.7285
(0.2 - 4.38)
"Br 73. 92989 25.4 m $"/6.91 ann. rad
0. 6341
0. 6348
(0.2-4.7)
Br 74.92578 1.62 $" /76/3.03 3/ 2- +0. 75 ann. rad
0. 28650
0.1-1.56)
emgy 1.4 s I.T./5.05 4+ 104548
0. 05711
*Br 75. 92454 16.0 h $" /57 14.96 1.9/ 1- 0. 54821 0. 270 ann. rad
3.68/ 0. 55911
1.85368
80. 4-4.6)
s 4.3 m |.T./0.1059 9/ 2+ 1059
Br 76.921380 2.376 d EC/ 99 /1. 365 3/ 2- 0.973 +0. 53 ann. rad
0. 23898
0. 52069
(0.08-1.2)
®Br 77.921146 6.45 m $" 192/3.574 1.2/ 1+ 0.13 ann. rad
EC/ 8 / 2.5/ 0.61363
80. 7-3.0)
Tomgr 4.86 s 1. T./0.207 9/ 2+ 2072
gBr 50. 69(7) 78.918338 3/ 2- +2. 106400 +0. 331
"Br 4.42 h I.T./0.04885 5- +1. 3177 +0. 75 Br k x-ray
0.03705/39.1
0.04885/0.3
sogy 79. 918530 17.66 m $ /92 /2.004 1.38 $) /7.6 1+ 0.5140 0.196 ann. r ad.
EC/5.7/1.8706 1.99 $) /82 0.6169/6.7
$/2.6/ 0.85 ¢ /2.8 (0. 64-1. 45)
sipy 49.31(7) 80. 916291 3/ 2- +2. 270562 +0. 276
82mgy 6.1 m |.T./98/0.046 2- 0.046/ 0. 24
$) /2 /3.139 80. 62- 2. 66)
82pr 81. 916805 1.471 d $) /3.093 0. 444/ 5- +1.6270 0.751 .5544/ 71
0. 61905/ 43
0. 77649/ 84
go. 013- 1. 96)
8pr 82.915181 2.40 h $) /0.972 0.395/1 3/ 2- . 52964
0. 925/ 99 80. 12- 0. 68)
samgy 6.0 m $) /4.97 2.2/ 100 (6-) . 4240/ 100
0.8817/98
1.4637/101
84pr 83. 91651 31.8 m $) /4.65 2.70/11 2- 2. 0. 8816/ 41
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
3.81/20 1.8976/ 13
4.63/34 80 23-4.12)
&gy 84. 91561 2.87 m $) /2.87 2.57 3/ 2- 80241/ 2. 56
0.92463/ 1.6
0.09- 2. 4)
py 85. 91880 55.5 s $) /7.63 3.3 (2-) . 56460/ 64
7.4 2.75106/ 21
5-0 5-6.8)
8Br 86. 92072 55.6 s $) /6.85 6.1/ 3/ 2- 41983
n/ (104;6% )
1
gengy 5.1 us
gy 87. 92407 16.3 s $) /8.96 1- 0. 7649
n/ 0.7753
0. 8021
0.1-6.99)
89Br 88. 92640 4.35 s $) /8.16 3/ 2- . 7753
n/ 1. 0978
= 89. 9306 1.91 s $) /10.4 8.3/ 2- 0. 6555
n/ 9.8/ 0.7071
1. 3626
1Br 90. 9339 0.54 s $) /90 /9.80 0. 263
o $) n/10 / 0. 803
Br 91. 9392 0.31 s $) /}2. 20 0. 740
$) n
Br 92. 9431 0.10 s $/11 0. 117
. $) n /111 (0. 237-3.606)
“Br 93. 9487 0.07 s $) n/
%Br >0. 15 ps
%Br >0. 15 ps
Br >0. 15 ps
KT 83.80(1)
6gKr 68. 9653 0.03 s $", (p) 4.07/
"OKr 69. 9560 0.06 s
Ky 70. 9505 100. ns $ ,EC/10.1 (0.198-0. 207)
2Kr 71.9419 17. s $° /5.0 0+ ann. rad
EC/ 0. 3100/ 29
0. 4150/ 36
(0.12-0. 58)
3Kr 72.9389 28. s $° /6.7 5/ 2- ann. rad.
EC/ 0.1781/ 66
$" ,g/ /0.25 (0. 06- 0. 86)
TKr 73.9333 11.5 m $° /3.1 0+ ann. r ad.
EC/ 0. 08970/ 31
0. 2030/ 20
(0. 010- 1. 06)
SKr 74.93104 4.3 m $' /4.90 3.2/ 5/ 2+ - 0.531 + 1.1 ann. rad.
EC/ 0.1325/68
0.1547/ 21
EO 02 1.7)
8Ky 75. 92595 14.8 h EC/ 1. 31 0+ -ray
0. 270/ 21
0. 3158/ 39
(0.03-1.07)
"Kr 76. 92467 1.24 h $* /80 /3.06 5/ 2+ - 0.583 + 0.9 ann. rad.
EC/ 20 / 1. 55/ 0.1297/ 80
1.70/ 0. 1465/ 38
1.87/ (0.02-2.3)
8Ky 0.355(3) 77.92039 >2. 3x102° y EC-EC 0+
NG 53. 1. T./0.1299 712+ - 0.786 + 0.40 Kr x-ray
°Kr 78.920083 1. 455 d $ /7 11.626 1/ 2- + 0.536 ann. rad.
EC/ 93 / 0.2613/13
0. 39756/ 19
0.6061/8
o (0.04-1.3)
Kr 2.286(10) 79.916379 0+
LKy 13.1 s 1. T./0.1904 1/ 2- + 0.586 0. 1904
8Ky 80. 916593 2.1x10° y  EC/ 0. 2807 712+ - 0.908 + 0.63 gr 2k66_ ray
.27
B2y 11.593(3) 81.913485 0+
83y 1.86 h I.T./0.0416 1/ 2- + 0.591 Kr k x-ray
0. 00940
0. 03216
83Ky 11.500(19) 82.914137 9/ 2+ -0.970699 +0. 259
8Ky 56.987(15) 83.911508 0+
85Ky 4.48 h $) /79 / 0.83/79 1/ 2- + 0.633 0. 30487
I.T./21 /0.305 0. 15118
85Ky 84. 912530 10.73 y $) /0.687 0.15/0.4 9/ 2+ 1. 005 +0. 43 0. 51399
G 17.279(41) 85.910615 0+
87Kr 86. 913359 1.27 h $) /3.887 1.33/8 5/ 2+ -1.023 - 0.30 0. 40258/ 49. 6
3.49/ 43 2.5548/9.2
3.89/30 0.13-3.31)
88Ky 87.91445 2.84 h $) /2.91 0+ . 19632/ 26.
2.392/34.6
o 0.03-2.8)
Kr 88.91764 3.15 m $) 14.99 3.8/ 5/ 2+ - 0.330 + 0.16 . 19746
4.6/ 0.2209/19.9
4.9/ 0.5858/ 16. 4
1.4728/6.8
0.2-4.7
OKr 89. 91953 32.3 s $) /4.39 2.6/77 0+ . 12182/ 32. 9
2.8/6 0.5395/ 28. 6
1.1187/ 36. 2
0.1-4.2
oKy 90. 9234 8.6 s $) /6.4 4.33/ 5/ 2+ - 0.583 + 0.30 . 10878/ 43.
4.59/ 0. 50658/ 19.
0.2-4. 4)
2Ky 91. 92611 1.84 s $) /5.99 . 1424/ 66,
n/ 0.14- 3.7)
SKr 92.9312 1.29 s $) /8.6 7.1/ 1/ 2+ - 0.413 182
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
n/ 0. 2534/ 42,
0.32309/ 24. 6
0. 057-4. 03)
#Kr 93. 9343 0.21 s $) /7.3 . 2196/ 67
0. 6293/ 100.
- 0.410 (0.098-0. 985)
ggKr 94. 9397 0.78 s $) /9.7
Kr 95. 9431 > 50 ms
Kr 96. 9486 <0.1 $)
98Ky >0.15 ps
99Ky >0. 15 ps
100Ky >0.15 us
RO 85. 4678(3)
"Ry 70. 9653
2Ry 71. 9591 <1.2 us
R 72.9504 <0.03 ps
"R 73. 9445 64.8 ns $' /10.4
"R 74.93857 19. s $'/7.02 2.31/ 8n2.79rad.
Ro 75. 93508 39. s $* /8.50 4.7/ 1- -0.372623 +0. 4 ann. rad.
0. 4240/ 92.
(0. 064- 1. 68)
"Ro 76. 93041 3.8 m $" /5.34 3. 86/ 3/ 2- +0. 654468 +0. 70 ann. rad.
0. 0665/ 59
(0.04- 2.82)
5"Rb 5.7 m |, T./0.1034 4- +2. 549 +0. 81 ann. rad.
s/ 3.4 0. 4553/ 81.
. EC/ (0.103-4.01)
*Rb 77.92814 17.7 m $17.22 0+ ann. rad.
EC/ 0. 4553/ 63.
(0. 42-5. 57)
Rb 78. 92400 23. m $" /84 /3.65 5/ 2+ +0. 3358 -0.10 ann. rad.
EC/ 16 / 0. 68812/ 23.
(0.017-3.02)
) 79. 92252 34. s $" /5.72 4.1/ 22 1+ -0. 0836 +0. 35 ann. r ad.
4.7/74 0.6167/ 25.
B1Rh 30.5 m I.T./0.85 1.4 9/ 2+ +5. 598 -0.74 ann. rad.
$', EC/ (0. 085-1. 9)
®Rp 80. 91900 4.57 h $'727 12.24 1. 05/ 3/ 2- +2. 060 +0. 40 ann. rad. /
EC/ 73 0. 19030/ 64.
(0.05- 1.9)
827Rh 6.47 h $'726 / 0. 80/ 5- +1. 5100 +1.0 ann. rad. /
EC/ 74 | 0. 5544/ 63.
0. 7765/ 85.
(0.092 - 2.3)
%2Rh 81.91821 1.258 m $'796 /4. 40 3.3/ 1+ +0. 554508 +0. 19 ann. rad. /
EC/ 4 / 0. 7665/ 13.
o (o 47 - 3.96)
Rb 82.91511 86.2 d EC/0.91 5/ 2- +1. 425 +0. 20 X-ray
o 5205/ 46.
go 03- 0. 80)
i =) 20.3 m I.T./0.216 6- +0. 2129 +0. 6 2163/ 34.
0. 2482/ 63.
0. 4645/ 32.
*Ro 83. 914387 32.9 d $'722 /2.681 0.780/ 11 2- -1.32412 -0.015 ann. rad. /
EC/ 75 / 1.658/ 11 0.8817/ 68,
$)/ 3 /0.894 0. 893/ (1.02-1.9)
B5Rp 72.17(2) 84.911792 5/ 2- +1. 353 +0. 23
86TRh 1.018 m I.T./0.5560 6- +1. 815 +0. 37 0. 556/ 98.
“Ro 85.911170 18.65d ~ $)/1.775 1.774/8.8 2- -1.6920 +0. 19 1.0768/8.8
"Rb 27.83(2) 86. 909186 4. 88x10" $)/ 0. 283 0.273/ 100 3/ 2- +2. 7512 +0. 13
Ry 87.911323 17.7 m $)/ 5. 316 5.31 - 0.508 0. 8980/ 14.
1. 8360/ 21.
0. 34- 4. 85)
%R 88.91229 15.4 m $)/ 4. 50 1.26/38 3/ 2- +2. 304 +0. 14 . 032/ 58.
1.9/5 1. 248/ 42.
2.2/ 34 2.1960/ 13
4.49/18 0. 12- 4. 09
O"Rb 4.3 m $)/ 4. 50 1.7/ 4- +1.616 +0. 20 10695
6.5/ 0.8317/94
go 20- 5. 00)
“Rb 89. 91481 2.6 m $)/ 6. 59 6.6 1- 8317/ 28
E)o. 31-5. 60)
'Ry 90. 91649 58.0 s $)/ 5. 861 5.9 3/ 2- +2.182 +0. 15 003?53% 373)
R 91.91968 4.48 s $)/8.11 8.1/ 94 1- 808%42/ Ela)
*Ro 92. 92195 5.85 s $)/7.46 7.4/ 5/2 +1. 410 +0. 18 .2134/4.8
n/1 0. 4326/ 12. 5
0.9861/ 4.9
80 16- 5. 41)
*Ro 93. 92643 2.71 s $)/ 10. 31 9.5/ 3 +1. 498 +0. 16 8369/ 87.
n/ 10 1. 5775/ 32.
0. 12- 6. 35)
*Rb 94. 92929 0.377 s $)/ 9. 30 8. 6/ 5/2 +1.334 +0. 21 . 352/ 65.
n/8 0. 680/ 22.
80' 20- 2. 27)
%"Rb 1.7 us . 2999
0. 4612
0. 2400
0. 093- 0. 369
“Rb 95. 93427 0.199 s $)/ 11.76 10. 8/ 2+ +1. 466 +0. 25 0. 815/ 76.
713/ 80 20- 5. 42)
Ro 96. 93733 0.169 s s)/ 10. 42 10.0 3/2 +1. 841 +0. 58 167/ 100.
nl 27/ 0. 585/ 79.
0. 599/ 56.
1. 258/ 52.
(0. 14-2.08)
*Ro 97.94174 0.107 s $)/12. 34 0. 144/
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| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
n/ 13 (0. 07-3.68)
%Rb 98. 9453 59. ns $)/11. 3
100Rp 99. 9499 53. ms $) /13.5 0.129
(0.058-4. 483)
1O1Rp 100. 9532 0.03 s $) /11.8
192Rp 101. 9592 0.09 s $)
38Sr 87.62(1)
gy 72.966 > 25 s
Sy 73. 9563 >1.2 ps
Ssr 74.9499 0.08 s
°sr 75. 9416 8.9 s $ /6.1
sy 76.9378 9.0 s $ /6.9 5.6 -0.35 +1.4 0. 147
$,p /10.08
8gr 77.93218 2.7 m $/3.76 (0.047-0. 793)
sr 78.92971 2.1m $" /5.32 4.1 3/ 2- -0.474 +0. 74 ann. rad. /
0. 039/ 28.
0. 105/ 22.
(0.135-0.612)
8gr 79. 92453 1.77 h $"/1.87 0+ ann. rad. /
0. 174/ 10.
0. 589/ 39.
(0. 24-0.55)
gy 80. 92322 22.3 m $" /87 13.93 2.43/ 1/ 2- +0. 544 ann. rad./
EC/ 13 / 2.68/ 0. 148/ 31.
0. 1534/ 35
0.06-1.7)
25y 81.91840 25.36 d EC/ 0. 18 X-ra
8angy 5.0 s I.T./0.2591 1/ 2- +0. 582 0.2591/87.5
83gr 82.91756 1.350 d $'/124 12.28 0. 465/ 72+ -0.898 +0. 79 ann.rad./
EC/ 76/ 0. 803/ 0. 3816/ 12.
1.227/ 0. 3816
0. 7627/ 30.
. (0.094-2.15)
“Sr 0.56(1) 83.913426 0+
sy 1.127 h |.T./87 /0.2387 1/ 2- +0. 601 0. 2318/ 84.
EC/ 13 0. 15- 0. 24)
ZESr 84.912936 64.85 d EC/ 1. 065 9/ 2+ -1.001 +0. 30 . 51399/ 99. 3
Sr 9.86(1) 85. 909265 0+
8rmsy 2.81 h I.T./0.3884 1/ 2- +0. 63 0.3884(1T)
87gr 7.00(1) 86. 908882 9/ 2+ -1.093 +0. 34
sosr 82.58(1) 87.905617 0+
Sr 88. 907455 50.52 d $)/ 1. 497 1.492/ 100 5/ 2+ -1.149 -0.3 0.9092
9gr 89.907738 29.1y $)/ 0. 546 0. 546/ 100 0+
gy 90. 91020 9.5 h $)/2.70 0.61/7 5/ 2+ -0.887 +0. 044 0. 5556/ 61.
1.09/33 0. 7498/ 24.
1.36/29 1.0243/33.
2.66/ 26 SO 12-2. 4)
2gr 91.91098 2.71 h $)/1.91 0. 55/ 96 0+ 3831/ 90
1.5/3 0.24-1.1
o3gr 92.91394 7.4 m $)/ 4.08 2.2/10 5/ 2+ -0.794 +0. 26 . 5903/
2.6/ 25 0.7104
3.2/ 65 0. 87573
0. 8883/
80. 17-3.97)
gy 93. 91537 1.25 m $)/ 3. 511 2.1/ 0+ . 6219
.3/ 0.7043
0.7241
0. 8064
1.4283
gy 94.91931 25.1 s $)/ 6. 08 1/ 2+ -0.5379 0. 6859
6.1/ 50 0. 8269
2.7173
2.9332
%gr 95. 92165 1.06 s $)/5.37 4.2/ 0+ 0.1222
0. 5305
0. 8094
0.9318
sy 96. 92615 0.42 s $/7.47 5.3 (1/2+) -0.500 0.2164
0. 3071
0. 6522
0. 9538
1.2580
1.9050
8y 97. 92845 0.65 s $)/5.83 5.1 0. 0365
0. 1190
0. 4286
0. 4447
0. 5636
995y 98. 9333 0.27 s $)/8.0 -0.26 0.8
1005y 99. 9354 0.201 s $/7.1
1g;Sr 100. 9405 0.115 s $)/9.5
ro2gy 101. 9430 68. ns $)/8.8
1035y 102. 9490 >0.15 ps
104gy 103. 952 >0.15 ps
105gy >0.15 us
39Y 88.90585( 2)
76 > 0.2 :s
my 76. 9496 . 57. ms
8 5.8 s (5+4)
% 77.9435 53 ns $'/10.5 0. 279/ 100
0. 504/ 90
0. 713/ 40
oy 78.9374 15. s $77.1 E)O. 152-1. 106)
Bomy 4.8 s . 2285
8oy 79. 9320 30. s $77.0 5.5 (4) ann.rad. /
5.0/ 0. 3858/ 100
0.5951/ 42

0. 756- 1. 396



TABLE OF THE

SOTOPES

El em Nat ur al
or Abundance
| sot. (At om %

At omic
Mass or
Wei ght

Hal f-1ife/
Resonance
W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy Spi n

/lntensity

%

(

MeV /

(h/ 2B)

Nucl ear
Magneti c
Mom (nm)

El ect
Quadr .

Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

ElY

BZY

83mY

83Y

SAmY
8ay

EEWY

BSY

SGmY

SSY

87mY

87Y
SBY

89y 100.

93mY
93Y

QAmY

94y

95Y

QGmY

96

97mY

97Y

QBmY

80

81.

82.

83.

84

85.

86.

87.

88.

89.

90
91.

92.

93.

94

95.

96.

9291

9268

92235

9203

91643

91489

910880

909506

905849

907152

907301
90893

90956

91160

91279

91588

91813

1.21'm

4.6 s
40. m

48. m

14.74 h

13. h

3.35 d
106.6 d

w
N
~
=

o
©
~

Saza

0.82 s
10.2 h

1.4 ps

18.7 m

10.3 m

$'/5.5

$7.8
$'/95/4.6
EC/5 /
$'/ 4. 47
EC/

$'/

EC/

$'/6.4
EC/

$'/70 /
EC/ 30 /

$'/55 /3.26
EC/ 45 |/

1, T./99 /
$'/

EC/
$/5.24
EC/

1. T./98 /
$70.7 /
C/

E
EC/ 99+/ 1. 862

3
4

WNhNE

.71
.21

.3/

. 64/ 47
. 24/ 25
.64/ 21
15/7

.54/

1.15/0.7

0

.78/

EC/ 99+ /3.623 0.76/
$70.2 /

I.T./0.909

|.T./99+ /0.68204
2/

$)/ 0. 00

$)/ 2. 282
I.T./0.555
$)/ 1. 544
$)/3. 63

I.T./0.759

$)/ 2. 87

$)/ 4. 919

$)/ 4. 42

$)/

A
N\
-
~~

$) /6.69

$) /9.8

2

1
3

o oAN

28/

545/
64/

. 88/ 90

.92/

12/
o/

.5/

1+
1/ 2-

9/ 2+

1+

9/ 2+

1/ 2-

8+

4-

9/ 2+

1/ 2-
4-

9/ 2+
1/ 2-
7+

2-
9/ 2+
1/ 2-
2-

9/ 2+
1/ 2-

1/ 2-

(3+)

9/ 2+

1/ 2-

<0.6

-0.13742
5.1

-1.630
5.96
0. 1641

-0.155

ann.rad./
0. 428
0. 469

ann.rad./
0.5736
0.6017

0. 7375
ann.rad./
0. 2591
0.4218

0. 4945
ann. rad./
0. 0355

0. 4899

0. 8821
(0.03 - 3.4)
ann. rad./
0. 7930
ann.rad./
0. 4628

0. 6606
0.7931
0.9744
1.0398
(0.2-3.3)
ann.rad./
0. 2317

0. 5356
0.7673
2.1238
(0.1-3.1)
ann. rad./
0. 2317

0. 5045
0.9140
(0.07- 1.4)
ann. rad./
0.0102(1T)
0. 2080
(0.09 - 1.1)
ann. rad./
0. 3070
0.6277
1.0766

2190
9092(1T)
2025
4794
6820

5556(1T)
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom (b)) (MeV /] %
0. 6205
0.6473
1.2228
1.8016
By 97.92224 0.59 s $) /8.83 8.7/ 1+ 0.2131
1.2228
1.5907
2.9413
4.4501
99 0.011 ns
oy 98. 92463 1.47 s $) /7.57 1/ 2- 0.1218/43.8
n /12.5/ 0. 5362
0.7242
1. 0130
100my 0.94 s $),n / 3+
100y 99. 9278 0.73 s $),n /9.3 n/ 1.8/ 1+
1oty 100. 9303 0.43 s $).n /8.6 n/ 1.5/ (5/2)
102y 101. 9336 0.36 s $).,n /9.9 n/ 4.0/
133Y 102. 9369 0.23 s $,n n/ 8. 3/
104y 103. 9414 0.18 s
105y 104. 9451 >0. 15 us
106y 105. 950 >0. 15 us
o1y >0. 15 ps
108y >0. 15 us
s 91.224(2)
87y > 0.2 :s
9Zr 78.949 0.06 s
807y 79. 9406 4.5 s $ /8.0 0. 290
0.538
87y 80. 9368 5.3 s $ /7.2 6.1 (3/2-)
827y 81.9311 32. s $° /4.0 3. ann.rad./
4 7. s $ /7.0 712+ ann.rad. /
8zr 82.9287 44. s $° /5.9 4.8 1/ 2- ann.rad./
EC 0. 0556
0. 1050
0. 2560
0.474
1.525
8azy 83. 9233 26. m $° 127 0+ ann. rad. /
EC/ 0. 0449
0.1125
0.3729
0. 667
8smzy 10.9 s |.T./0.2922 1/ 2- ann. rad. /
$° L, EC 0.2922(17T)
0. 4165
87y 84. 9215 7.9 m $° 14.7 3.1 712+ ann. rad. /
EC/ 0. 2663
0.4163
0. 4543
87y 85. 91647 16.5 h EC/ 1. 47 0+ 0. 0280
0. 243
0.612
87mzp 14.0 s I.T./0.3362 1/ 2- 8. %3?(2)( IT)
877r 86. 91482 1.73 h $° /13.67 2.26 9/ 2+ ann.rad./
EC/ 0. 3811
1.228
87y 87.91023 83.4 d EC/ 0. 67 0+ 0. 3929
8omzy 4.18 m |.T./94 /0.5877 1/ 2- ann.rad. /
$ /1.5 / 0.5877(1T)
EC/ 4.7 | 1.507
89zr 88. 908889 3.27 d $° /23 /2.832 0.9/ 9/ 2+ -1.07 ann.rad./
EC/ 77 | 0. 9092
omzy 0.809 s 1. T./ 5- 6.3 0. 1326
2.1862
2.3189(1T)
0zr 51.45(40)  89.904702 0+
VA S 11.22(5 90. 905643 5/ 2+ -1.30362 -0.21
27y 17.15(8 91. 905039 0+
937y 92.906474 1.5x10°y  $) /0.091 5/ 2+ 0. 0304
%47r 17.38(28) 93.906314 > 10y $E 0+
%7y 94.908041 64.02 d $) /1.125 0. 366/ 55 5/ 2+ 1.13 +0. 29 0.7242
0. 400/ 44 0. 7567
%zr 2.80(9) 95. 908275 3x10% $$ 0+
>1.7x10% y ¢
3;2r 96. 910950 16.8 h $) /2.658 1.91/ 1/ 2- 0.7434
zr 97.91276 30.7 s $) /2.26 2.2/100 0+
9Zr 98. 91651 2.2 s $) /4.56 3.9/ 1/ 2+ 0. 4692/ 55. 2
3.5/ 0.5459/ 48
0.028-1. 321
1007¢ 99. 91776 7.1s $) /3.34 0+ 0. 4006
0. 5043
017y 100. 92114 2.1s $) /5.49 6.2/ 3/ 2- 0.1194
0. 2057
0.2089
1027¢ 101. 92298 2.9's $) /4.61
1037y 102. 9266 1.3 s $) /7.0
1047 103. 9288 1.2 s $) /5.9
1gZZr 104. 9331 1. s $) /8.5
1067 105. 9359 >0. 24 us
077p 106. 941 >0. 24 us
1087 107. 944 >0. 15 us
1097y >0. 15 ps
107y >0.15 us

Nb 92. 90638( 2)



TABLE OF THE I SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
8INb 80. 949 < 0.08 :s
82Nb 81. 9431 50 ms $ /11,
oNb 82.9367 4.1 s $17.5
“Nb 83. 9336 12. s $* ,EC/9.6 (3+)
8Nb 84.9279 2.3 m $° /6.0
86 56. s $
i\ 85. 9250 1.46 m $° /8.0 ann. rad. /
0.751
1. 003
8"™Nb 3.7 m $ 1/ 2- ann. rad. /
EC/ 0. 1352
0. 2010
¥Nb 86. 92036 2.6 m $° 5.2/ (9/24) ann. rad. /
EC/ 0. 2010
0. 4706
0. 6165
1. 0665
1.8842
85"\ 7.7 m $° 4- ann. rad. /
EC/ 0. 2625
0. 3996
1. 0569
o 1. 0825
Nb 87.9183 14.3 m $° /7.6 3.2/ 8+ ann. rad./
EC/ 1. 0570
1. 0828
0.07 - 2.5
89™Nb 2.0 h $ 3.3/ 9/ 2+ . 5880/ 10(
EC/ (0.17 - 4.0
%9Nb 88. 91349 1.10 h $ /74 14.29 2.8/ 1/ 2- +6. 216 ann. rad./
EC/ 26 / 0.5074
0.5880
0. 7696
1. 2775
O"™Nb 18.8 s I.T./0.1246 4- 0.002
0. 1225
“Nb 89. 911263 14.6 h $53 /6.111 0.86/5 8+ 4.961 ann.rad./
EC/ 47 | 1.5/92 0. 1412
1.1292
2.1862
2.3189
0.1- 3.3
e} 62. d |.T./97 / 1/ 2- .1045(1 T
EC/ 3 / 1.2050
IND 90. 906989 7x10%y EC/ 1. 253 9/ 2+ M k X-ray
92"™Nb 10.13°d EC/ 99+ / 2+ 6.114 0.9126
0. 9345
1. 8475
’Nb 91. 907192 3.7x10"y EC/ 2. 006 7+ 8 ggié
93"™Nb 16.1y |.T./0.0304 1/ 2- No X-ray
0. 0304
%Np 100. 92. 906376 9/ 2+ +6. 1705 -0.32
4N 6.26 m I.T./99+ /2.086 3+ No k x-ray
$) /0.5/ 0. 0409
0. 87109
%Nb 93. 907282 2.4x10*y  $) /2.045 0.47/ 6+ 8, g%gg
%"™Nb 3.61d |.T./97.5 / 0. 2357 1/ 2- 0.2040
$) /2.5 0. 2356
%Nb 94. 906834 34.97 d $) /0.926 0. 160/ 9/ 2+ 6.141 0. 76578
%Nb 95. 908099 23.4 h $) /3.187 0.5/10 6+ 4.976 0.7782
. 0. 75/ 90 0.2191- 1. 498
""Nb 58.1 s 1.T./0.7434 0.734/98 1/ 2- 0.7434
*’Nb 96. 908096 1.23 h $) /1.934 1.27/98 9/ 2+ 6. 15 8 gggg
%M 51. m $) /4.67 5+ 0.7874
0.1726-1. 89
*Nb 97.91033 2.9 s $) /4.59 4.6/ 1+ 0. 6451
0.7874
1.0243
9"™Nb 2.6 m $ |/ 3.2/ 1/ 2- 0. 0978/ 100
80.138—3. 010)
*Nb 98. 91162 15.0 s $) /3.64 3.5/100 9/ 2+ . 0977
oon2 0.1378/3.1
100MENGy 0.013 s
00ME Ny 3.0 s $) /6.74 5.8 Nb k x-ray
0. 159
0. 6364
1. 0637
100N 99. 91418 1.5 s $) /6.25 6.2/ 0.5354
5.3/ 0. 6001- 1. 566
101Npy 100. 91525 7.1s $) /4.57 4.3/ 0. 1105-0. 810
102N} 4.3 s 8 /
102y 101. 91804 1.3 s $) /7.21 7.2l 0. 2960- 2. 184
12ND 102. 91914 1.5 s $) /5.53 5. 3/ 5/ 2+
104" 0.9 s $), n/ n/ 0. 06
104Ny 103. 9225 4.8 s $).n/8.1 n/ 0. 05
105Ny 104. 9239 3.0 s $).n/6.5 n/1.7
1Nb 105. 9282 1.0 s $),n/9.3 n/ 4.5
107Ny 106. 9303 0.30 s $,n/7.9 n/ 6.0
108Ny 107. 9350 0.19 s $ ,n/ n/ 6.2 (0. 193-0. 590)
109Np 108. 9376 0.19 s $,n/ n/ 31
HONp 109. 943 0.17 s $,n/ n/ 40
LNy >0.15 s
HM2Np >0. 15 ps
3Nb >0. 15 ps
22N 95.94(1)

Mo 82. 949 . 6. ns
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Viéi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom (b) (MeV / %
ot 83. 9401 3.7s $' /6.
%Mo 84. 9366 3.2 s $78.1 1/ 2+
- 85. 9302 20. s $" /4.8
’ 86.9273 14. s EC, $'76.5 (0. 752- 1. 004)
Nb 87.92195 8.0 m $ /3.4 0+ +0.5 ann. rad. /
EC 0. 0800
0. 1399
0. 1707
i Vo) 0.19 s I.T./0.118 1/ 2- 8.%ég(|1)
i Vo) 88.91948 2.2m $" /5.58 9/ 2+ ann. rad. /
EC/ 0. 659
0. 803
1.155
1.272
Mo 89. 91394 5.7 h $" /25 /2.489 1.085/ 0+ ann. rad. /
EC/ 75 / 0.04274
0. 12237
0.25734
1Mvb 1.08 m 1. T./50 /0.653 1/ 2- ann.rad./
$" ,EC/50 / 2.5/ 0. 6529
2.8/ 1.2081
4.0/ 1. 5080
2. 2407
Mo 90. 91175 15.5 m $° /94 /4.43 3.44/94 9/ 2- ann. rad. /
EC/6 / 1.6373
2.6321
3.028
(0.1-4.2)
2nNp 14.77(31)  91.906810 >3x10" y  $"-EC 0+
Vb 6.9 h I.T./99+ /2. 425 21/ 2+ +9. 21 0. 26306(1 T)
0. 68461
1.47711
93 92.906811 3.5x10°%y EC/ 0. 405 5/ 2+ 0. 0304
seMd 9.226899 93. 905087 0+
*MNb 15.900( 8 94. 905841 5/ 2+ -0.9142 -0.02
Mo 16.674(12) 95.904678 0+
"M 9.560(50 96. 906020 5/ 2+ -0.9335 +0. 26
%Mo 24.20(25 97. 905407 0+
“Mo 98.907711 2.7476 d $) /1.357 0.45/ 14 1/ 2+ 0.375 0. 144048
0.84/2 0.18109
1.21/84 0. 36644
0. 73947
20Mp 9. 67(20) 99. 90748 . 1x10% y  $% 0+
e V) 100. 91035 14.6 m $) /2.82 2.23/ 1/ 2+ 0. 0063
0.7/ 0.19193
0. 5909
102 80' 2
Mo 101. 91030 11.3 m $) /1.01 1.2/ 0+ . 1493/ 89
0. 2116/ 100
0. 2243/ 32
103\p 102. 91320 1.13 m $) /3.8 3/ 2+ 0.1028(2)/
0.1440(2
) 103. 91376 1.00 $) /2.16 0 8t%§%$/2
. . m . + ).
0.4239(4)/ 21
Vo) 104. 9170 36. s $) /4.95 3/ 2+ 0. 0642/
0. 0856/
0. 2495/
106\p 105. 91814 8.4 s $) /3.52 0+ 0.1894(2)/ 22.
0.3644(2)/6
0.3723(2)/12.
fped V) 106. 9217 3.5 s $) /6.2
198\ 107. 9236 1.1s $) /5.1 (0.028-0.636)
99\b 108. 9278 0.5 s $ /7.2
Vo) 109. 9297 0.30 s $) /5.7 Tc k x-ray
0.142
(0.039-0.599)
Hinp 110. 9345 >0.15 ps
12 111.937 >0. 15 ps
3np 112.942 >0. 15 us
114 >0. 15 us
15 >0.15 us
16 >0. 15 ps
"7\b >0. 15 ps
a3TC
%Tc 84.949 <0.1nms
eTc 85. 9430 0.05 s $"/11.9
Tc 86. 9365 2.4's $' /8.6
8T¢ 87.9328 5.8 s $ /10.
8omTe 13. s
T 88. 9275 13. s $ /7.5
"Tc 49.2 s $" 5.3/ 6+ ann.rad./
0.9479/
1. 0542/
“Te 89. 9235 8.3 s $ /8.9 7.0/ 15 1+ ann. rad. /
7.9/ 95. 0. 9479/
rTe 3.3 m $" 1/ 2+ ann. rad. / 170.
EC 0.8110(5)/5.
1 1)/7.8
1 /9.1
1.9023& /6
245091)/13.5
oTc 90.9184 3.14 m $" /6.2 5.2 9/ 2+ ann. rad. / 200.
Tc 91. 91526 4.4 m $' /7.87 4.1 8+ ann. rad. / 200
EC 0. 0850/
0. 1475
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %

0.7731
1. 5096
93mTe 43. m |.T./13 1/ 2- 0.3924(1T)
EC/ 20 0. 9437
2.6445
*Tc 92. 910248 2.73 h $* /13/3.201  0.81 9/ 2+ 6.26 ann. r ad. /
EC/ 87/ 1. 3629
1.4771
1. 5203

%4mre 52. m $" 172/ 4.33 2+ ann.rad./
EC/ 28/ .

“Tc 93. 909655 4.88 h $° /11/ 4. 256 7+ 5.08 ann. rad. /
EC/ 89/ 0. 4491

/4] 1/ 2- ann. rad. /
0.3 0.5/ 0.0389(1T)
C/ 96 0.7/ 2041

B 0 61. d

i

. T.
/

me—

*Tc 94. 90766 20.0 h EC/ 100/ 1. 691 9/ 2+ 5.89

%mre 52. m I.T./90/ 4+
$" ,EC/ 2/

*Tc 95. 90787 4.3d EC/ 2. 973 7+ +5. 04 M _k x-ray

o7 91. d |E.CT. /0. 0965 ao 1/ 2- géog6é-ray
e 96. 906364 4,2x10° y  EC/ 100/ 0. 320 ’ 9/ 2+ M K x-ray
%8TC 97. 907215 .6.6x10%y $) /1.80 0. 40/ 100 6+ 0. 65241

o9 6.01 h I.T./100/0. 142 1/ 2- Tc K x-ray
“T¢ 98. 906254 2.13x10° y $) /0.294 0.293/ 100 9/ 2+ +5. 6847 -0.129
1007 99. 907657 15.8 s $) /3.202 2.2/ 1+

EC /1.8(10)'3/0.%73 2.9/ 0. 5908
o1 100. 90731 14.2 m $) /1.61 1.32/ 9/ 2+

tozmrg 4.4 m |.T./2/4.8 1.8/
$) /98]

1027 101. 90921 5.3 s $) /4.53 4 1+

o/ 5/ 2+

N
N
n

1031¢ 102. 90918 54. s $) /2.66

o4mre 0. 005 ms
14T 103. 91144 18.2 m $) /5.60 5.3/ (3+)

105T¢ 104. 91166 7.6 m $) /3.6 3.4/ 5/ 2+

1067 105. 91436 36. s $) /6.55 2+

07T 106. 9151 21.2 s $) /4.8

187 107. 9185 5.1s $) /7.72 (3)

O POOOOOOOONNROOOOOTROO0000 SOOO0OROONPRROO00
: [ec] NG
[ee]
~
IS

1097¢ 108. 9200 1.4 s $)
o7 109. 9234 0.83 s $)

~—
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
T 110. 9250 0.30 s $).n /7.0 n/ 0. 85 0.150/92. 7
0. 063- 1. 435
27 111.9292 0.26 s $,n ni2.6
3T 112. 931 0.15 s $,n/8. /2.1 0. 0985/ 100
0. 0658- 1. 520
HiTe 113. 936 0.15 s $,n /1.3
57 114.938 >0. 15 ps
HéTe >0.15 us
H7Te >0. 15 ps
8T >0. 15 ps
«Ru 101. 07(2)
8Ru 86. 949 >1.5 s
Ry 87.9404 1.2's 0"
%9Ru 88. 936 1.4s $'. p/ 8.
“Ru 89. 9298 12. s $° /5.9 0* ann. rad. /
0.155 - 1.551
oRu 90. 9264 9. s $  EC/7.4 9/ 2+ ann.rad. /
Ru 91.9201 3.7 m $" /53/4.5 0+ ann. rad. /
EC/ 47/ 0. 1346
0.2138
o 0. 2593
"Ru 10.8 s . T./21/ 1/ 2- ann. rad./
$" , EC/ 79/ 5.3/ 0.7344
1.1112
1.3962
2.0931
SRu 92.9171 1.0m $° /6.3 9/ 2+ ann. rad. /
EC/ 0. 6807
1. 4349
80 5 4. 2)vesk
“Ru 93. 91137 52. m EC/ 100/ 1. 59 0" 3672
0. 5247
0 0.8922
°*Ru 94. 91042 1.64 h EC/ 85/ 2. 57 1. 20/ 5/ 2+ 0. 86 ann. rad./
$" 115/ 0.91/ 0. 3364
0. 6268
0. 036- 2. 424
% 5.54(14) 95. 90760 >3, 1x10® y §' $" 0+
’Ru 96. 90756 2.89 d EC/1.12 5/ 2+ -0.78 Tc k x-ray
0. 2157
0. 3245
0. 4606
o8 1. 87(3) 97. 90529 0+
9 12.76(14) 98. 905939 5/ 2+ -0. 6413 +0. 079
200 12.60(7 99. 904219 0+
201 17.06(2 100. 905582 5/ 2+ -0.7188 +0. 46
102 31.55(14) 101.904349 0+
%Ry 102. 906323 39.27 d $) /0.763 0.223 3/ 2+ 0. 206 +0. 62 0. 05329
0.29498
0. 4438
0. 49708
0. 55704
0.61033
(0.04 - 1.6)
4Ry 18.62(27)  103. 905430 0+
105Ry 104.907750  4.44 h $) /1.917 1.11/22 3/ 2+ -0.3 0.12968
1.134/13 0. 1491
1.187/ 49 0. 2629
0. 31664
0. 46943
0. 67634
0. 72420
o (0.1-1.8)
: 105. 90733 1.020 y $) /0.039%4 0. 0394/ 100 0+
7Ry 106. 9099 3.8 m $) /2.9 2.1/ 0. 1939
3.2/ 0. 3741
0. 4625
0. 8488
18R 107. 9102 4.5 m $) /1.4 1.2/ 0" 0. 0923
0. 1651
0. 4339
0. 4975
0.6189
1Ry 108. 91320 34.5 s $) /4.2 0.1164
o 0.3584
MRy 109. 9140 15. s $) /2.81 0.1121
0. 3737
0. 4397
0. 7967
111 110.9176 1.5 s $) /5.5
112 111.9188 4.5 s $) /4.5
113 O 6 s
3Ry 112. 9225 0.80 s $) /7. 0.2632
0. 048- 2. 418
4Ry 113. 9239 0.57 s $) /6.1 0. 127/ 24
(0.053-0. 180)
115 114.928 0.74 s $) /8.
116 115. 930 >0. 15 us
1w 116. 935 >0.15 ps
8 117.937 >0.15 ps
119 >0.15 pus
120Ru >0.15 us
sRh 102. 90550( 2)
%9Rh 88. 9494 >0, 15 us
ot . 12. s
“Rh 89. 9429 1.0 s
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W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy Spi n

/lntensity

(MeV /| %

(h/ 2B)

Nucl ear

Magneti c
Mom (nm)

- Ener gy
/lntensity
(MeV /| 9%

%Rh

QSNRh

QSRh

96%

QBRh

97nRh

97Rh

QBNH.]

QBRh

99%

Qth

100rrRh

100H..|

101rrRh

lolm

102rrRh

102H..|

103

193Rh 100.
104mpp

90. 9366
92. 9257

93. 9217

94. 9159

95. 91452

96. 91134

97.91072

98. 90820

99. 90812

100. 90616

101. 906842

102. 905504

1.18 m

1.96 m

1.51 m

9.6 m

46. m

31.0m

20.8 h

4.35 d

3.3y

3.74 y
> 1.2x10°% y

207. d

56.12 m
4.36 m

|.T./88/
$" , EC/ 12/

$° /5.1

|, T./60 /0.052
$°, EC/ 40/

$'/6.45
EC/

$

$° /90 /5.06

$° /8 /
EC/ 92 /

EC/ 92 |
I.T./8 /0.1573

EC/ 0. 54

EC/ 2. 323
| T/ 0. 0419
g

EC/ 62
$) /19
s* /14

1T
I.T./799+ /
$)

4.70/

3.4/

.74/

0. 54/
0. 68/

2.62/
2.07/

/ <0. 00025

1.3/

8+

1/ 2+

9/ 2+

2+

5+

1/ 2-

9/ 2+

9/ 2+

1/ 2-

5+

9/ 2+

1/ 2-

712+
1/ 2-
5+

+5.51

4.54
-0.0884

(0.138-1. 493)
ann. rad./
0.1264
0.3117
0. 7562
1.0752
1. 4307
ann.rad./
0. 1461
0. 3117
0. 7562
1. 4307
ann.rad./
0.5433(1T)

ann.rad./
0. 2293

0. 4103

0. 6610

0. 9416

1. 3520
(0.2- 3.8)
ann. rad./
Tc, Ru x-rays
0. 8326

1. 0985
1.6921
(0.4 - 3.3)
ann. rad./
0. 4299

0. 6315

0. 6853
0.7418

0. 8326
(0.2- 3.4)

ann. rad./
0. 1886
0. 4215
2.2452
ann. rad
0. 1886
0. 3892
0. 4515
0. 8398
0. 8788
(0.2- 3.5)
ann.rad./
0.6154
0. 6524
0. 7452
ann. rad
0. 6524

-

-

o
5
>
-
o
1
~

)
>
=
=
)
o
-~

Ru K X-ray
1
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Spi n Nucl ear
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- Ener gy
/lntensity
(MeV /| 9%

104N,.|

105rrRh
105m

106rrRh

106H..|

107H..|

108rrRh

108N,.|

lOQR,]

110rrRh

110H..|

111

*pd

*Pd

100 Pd

101Pd

103

104

105.

106.

107.

108.

109.

110

111.
112.

113.
114

115.
116.
117.

118.
119.
120.

106.

90
92.
93.
94
95.
96.

97.

98.

99.

100

. 906655

905692

90729

90675

9087

90874

9110

9117

9140
9154

9173
9201

9228
925
929

931
938

42(1)
949

. 9404

9359
9288
92684
9182
9165

91273

91181

90851

. 90829

42.3 s

43. s
35.4 h

2.18 h

29.9 s

21.7 m

17. s

1.34 m

29. s

[N
~N©OOUIM:
nnnununuon

©
%]

© oeokrowoh
nw n

I
IS
n

17.7 m

21.4 m

$)/ 99+/ 2. 441
EC/ 0.4/ 1. 141

I.T./1.296
$) /0.567

$ |/

$) /1.51

$ |/

$) /4.5

$) /2.59

$) /5.4

&

o'
q —————————
o o0 RO W
o oul ©on N

$,p

EC,$" /. 6.6
EC, $" /10.2
EC, $" /3.5
$° ,EC/4.8

$° /1.87

EC/

$° /49 /3.37
EC/ 51 /

EC/ 0. 36

$° /5 /1.980

1.88/2
2.44/98

. 247/ 30
.567/70

0.92/

[ele]

4/ 2
.0/ 12
.54/ 79

20/ 65
5/ 17

.57/

2.25/

[.6/

1.15/
3.5/

2.18/

0.776/

1+

1/ 2-
712+ +4. 45

1+ +2.58

712+

1+

712+

1+

1+

9/2

21/ 2+

5/ 2+

0+

5/ 2+

0+

5/ 2+ -0.66

[S
R
w

8

OO COLOLOLCLOIOCOLO0000O000 COLOLOSOOORPOO000000000
N <
©
~
w

) 33745037

0. 240/ 81
0. 382- 0. 864

0.7927

(0.2- 3.4)

ann.rad./

0. 0677

0. 1125

0. 6630

0. 8379

ann.rad./

0. 1360

0. 2636

0.6734

80.2 - 2.85)
. 03271

0.0748

0. 0840

ann.rad./
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Hal f-1ife/
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Magneti c
(h/ 2B) Mom (nm)

El ect

Quadr .
Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

111Pd

112,
113

113Pd
114Pd

115Pd
116Pd

pg
1opg
19pg
120pg

121
122
123P

124 Pd
47Ag

93
94mA
09

95
QSﬁ)Agg

QGAg
97Ag
QBAg
QQmAg

QgAg

100mAg

100
Ag

101mAg

1.02(1)

11.72(9)

101.
102.

103.
104
105.

106.
107.

108.
109.

110

111.

112

113.

114

115.

116.
117.
118.
119.
120.
122.

107.

93.

94

95.

96.

97.

98.

99.

905607
906087

904034
905083
903484

90513
903895

905954
905153

90764

90731
. 91015

91037

9137
9142

9178
9189
9227
9240
9282

. 9298
934
8682(2)
9428
9355
9307

9240

9218

9176

9161

16.99 d

20.9 s
6.5x10°y
4.75 m

13.5 h

23.4 m

21.04 h
1.48 m
1.64 m

2.48 m

47. s
12.7 s

4.4 s
2.4 s
0.9 s
0.5 s
>0. 24 ps

>0.24 ps
>0.15 ps

47.6 s

11. s

2.07 m

EC/ 95 /

EC/ 0. 543

I.T./0.2149
$) /0.033
|.T./0.1889

$) /1.116
|.T./73 /0.172
$) 127/

$) /2.19

$) 10.29
$) |/
$) /3.34

$ /1.45

$) /4.58
$) /2.61

$) /5.7
$) /4.1
$) /6.5
$) /5.0

L

ekel
ESS

M40 0
QAR
~0
N
=
(o2}

%
N
©

me,
-
N
o

$'p
|I.T./100/

$ /87 /5.4
EC/ 13 /

$
EC/

$77.1
EC/

I.T./0.23

oo

.03/

028

.35
.77

2

2/ 95

.28/

/21.

4

71

0+
5/ 2+

0+
5/ 2+ -0.642

11/ 2-
5/ 2+
0+

11/ 2-

5/ 2+

0+
11/ 2-

5/ 2+

0+
5/ 2+

0+

8+

1/ 2-

9/ 2+

2+

5+

1/ 2-

+0. 66

0.0244
0.2963
0. 5904
Rh k x-ray
0. 03975

0. 3575
0.4971

Pd k x-ra
0.2149(IT¥

Pd x-raY
0.1889(1T)

0. 0880
(0.08 - 1.0)

0.077-0. 403
0.028-0.596
0.070-0. 326
0. 053-0. 595

(0.539-2. 025)

ann.rad./
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| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %

0.176(1T)
7/ 9/ 2+ 5.7 ann.rad./
0. 2610
18/ 0. 2747
73/ 0. 3269
38/ 0. 4392
0.6673
1. 1739

102mAg 7.8 m $° /38 / 3.4 2+ +4. 14 ann. rad /

101pg 100. 9128 11.1 m $° /69 /4.2
EC/31 /

wnn N

102p9 101. 91197 13.0 m $" /78 /5.92  2.26/ 5+ 4.6 ann. rad. /
EC/ 22 /

0.7193
0. 163- 2. 242
103MAg 5.7 s I.T./0.134 1/ 2- Ag k x-ray

0.1344
193pg 102. 90897 1.10 h $" /28 /2.69 .7 712+ +4. 47 ann. rad. /
EC/ 72 |

e
w

oo
N
N
o
~

104mAG 33. m $*Cj/3664}/ 2.71/ 2+ +3.7 ann.rad. /
E .
1. T./0.07/ 0. 7657
104pg 103. 90863 69. m $ /16 /4.28  0.99/ 5+ 3.92 ann. rad. /
EC/ 84 / .

105mAg 7.2 m |.T./98/0.0255 7/ 2+ +4. 41
EC/2 |

1%5ag 104. 90653 41.3 d EC/ 1. 35 1/ 2- 0.1014

106mAg 8.4 d EC/ 6+ 3.71 +1.1 Pd k x-1ay

1.0458

10879 105. 90667 24.0 m $' /59 /2.965 /1.96 1+ +2. 85 ann. rad. /
EC/ 41 / 0.5119

107mag 44.2 s I.T.70.093 712+ +4. 40 1.0 Ag X-ray

0. 0931
107ag 51.839(8) 106. 905093 1/ 2- -0.11357
108mAg 418. y EC/ 92 / 6+ 3.580 +1.3 Ag k x-ray
1. T./8 /0.079 Pd k x-ray
0. 43392
0.61427
0.72290
1%8ag 107. 905954 2.39 m $) /97/1.65 1.02/1.7 1+ +2. 6884 ann. rad./
EC/ 2/ 1.65/96 0. 43392
$) /1/1.92 0.88/0.3 0. 61885
0. 63298
109mag 39.8 s |.T./0.088 71 2+ +4. 40 +1.0 Ag k x-ray

0.0880

1098g 48.161(8) 108.904756 1/ 2- -0. 13069
110MAG 249.8 d $) /99 / 0. 087 6+ +3. 60 +1.4 0. 65774
I-T./1 /0.1164 0.530 0. 76393
0. 88467
0.93748
1. 38427

50.447—1.560
0ag 109. 906111 24.6 s $) /2.892 2.22/5 1+ +2.7271 0.2 . 65774
2.89/95 0. 8154
1. 1257
Himpg 1.08 m | T/ 99/ 0. 0598 712+ Ag k x-ray
$) /1/ 0.0598
0. 2454
Hipg 110. 905295 47 d $) /1.037 1.035/ 1/ 2- -0.146 0. 2454

H2pg 111.90701 3.13 h $) /3.96 %.24/ 2- 0. 0547 0. 6067

~

13mag 1.14 m T. /80 /0.043 71 2+ 1422
$) /2 1.5

g 112. 90657 5.3 h $) /2.02 2.01/ 1/ 2- 0. 159
Heag 113. 90881 4.6 s $) /5.08 4.9/ 1+

1smagy 18.7 s $) / 712+

s5pg 114. 90876 20. m $) /3.10 1/ 2-

COOOOLOOROO00000
N -
=
w
o

A
[
&

\
N
&

Lemag 10.5 s I.T./2 1 3.2/ 5+

o
al
=
w
~
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| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
$) /98 / 2.9 0. 7055
0. 255- 2. 838
16ag 115. 91137 2.68 m $) /6.16 5.3 2- 0.5134
0. 6993
2. 4779
HImAg 5.3 s $) / 3.2/ 712+ 0.1354
0.2981
0. 3868
g 116. 91171 1.22 m $) /4.18 2.3 1/ 2- 0. 1354
0.1571
0.3377
HEmAg 2.8 s $) /59 / 0.1277
I7T./41 /0.1277 0. 4878
0.6771
0. 7709
1. 0586
H8Ag 117. 9145 4.0 s $) /7.1 0. 4878
0.6771
3.2259
19ag 118. 9157 2.1s $) /5.35 71 2+ 0.0674
0. 3662
0.3991
0. 6264
120mag 0.32 s $) / 0.2030
I°T./ 0. 5059
0. 6978
0. 8300
0. 9258
1207 119. 9188 1.23 s $) /8.2 0. 5059
0. 6978
0.8171
1.3231
12ng 120. 9198 0.78 s $) /6.4 0.1150
0.3148
0. 3537
0. 3696
0. 5007
(1051052 )
J11- 2.5
122mAg 1. s $) /
122pg 121. 9233 0.44 s $) /9.2
12389 122. 9249 0.31 s $) /7.4
12Ag 123. 9285 0.22 s $) /10.1
12580 124. 9305 0.17 s $
1268 125. 9345 0.11 s $
127pg 126. 9369 0.11 s $
12Ag 58 s $
129ag 0.05 s $,n
5Cd 112. 411(8)
0| 95. 9398
cd 96. 9349 3. s $ﬂ5g)
%cd 97. 9276 9.2's $" /5.4
. P /0.025
Cd 98. 9250 16. s ,EC/6.9 ann.rad./
100¢cq 99. 9203 1.1 m $" ,EC/3.9 ann. rad. /
(0.090-1. 043)
e 100. 9187 1.2 m $' /83 /5.5 4.5 5/ 2+ In k x-ray
EC/ 17 / 0. 0985
1. 7225
0.31- 2.84)
102¢d 101. 91474 5.8 m $" /27 12.59 0+ ann. rad. /
EC/ 73 0.0974
0. 4810
1. 0366
1. 3598
193¢ 102. 91342 7.5 m $' /33 /4.14 5/ 2+ -0.81 -0.8 ann. rad. /
EC/ 67 / Ag k x-ray
1.0799
1. 4487
1.4618
0.1-2.8)
104 103. 90985 58. m EC/1.14 0+ k x-ray
0.0835
0. 7093
15 104. 90947 55.5 m $" /26 /2.739 1.69/ 5/ 2+ -0.7393 +0. 43 Ag k x-ray
EC/ 74 | 0. 3469
0. 6072
0.9618
1. 3025
(0.25- 2.4)
106 1. 25(6) 105. 90646 >2.6x10" y $', EC 0+
07cd 106. 90661 6.52 h EC/ 99+ /1. 417 5/ 2+ -0. 615055 +0. 68 Ag k x-ray
$/ 0.093
0. 8289
108 0.89(3) 107. 90418 >4, 1x10" y EC EC 0+
19 108.904985  462.0 d EC/ 0. 214 5/ 2+ -0.827846 +0. 69 égoggéaray
1o 12.49(18)  109. 903006 0+
Hncy 48.5 m I.T./ 11/ 2- Cd k x-ra
0.1508(|T¥
0. 2454
1y 12.80(12 110. 904182 1/ 2+ -0.594886
12 24.13(21 111. 902758 0+
13 14.1 % $) /99.9 /0.59 0.59/99.9 11/ 2- -1.087 -0.71 0.2637
13 12.22(12 112. 904401  7.7x10%y § 1/ 2+ -0.622301
114 28.73(42 113. 903359 0+
18y 44.6 d $) /1.629 0.68/1.6 11/ 2- -1.042 -0.54 0. 48450
1.62/97 0. 93381

1.29064
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H5¢d 114.905431  2.228 d $) /1.446 0.593/ 42 1/ 2+ -0. 648426 0.23141
1.11/58 0. 26085
0. 33624
0. 49227
0.52780
116 7.49(18) 115.904756  3.8x10° y $¢% 0+
Hed 3.4 h $) /2.66 0.72/ 11/ 2- 0.1586
0. 5529
0.37 - 2.42
17cd 116.907219  2.49 h $) /2.52 0.67/51 1/ 2+ 0. 2209
2.2/ 10 0.2733
0. 3445
1.3033
118 117. 90692 50.3 m $) /0.52 0+
1o 2.20 m $) / 11/ 2- 0. 1056
0. 7208
1. 0250
2.0213
H9¢cd 118. 90992 2.69 m $ /3.8 3.5/ 1/ 2+ 0.1340
0.2929
0. 3429
120cd 119. 90985 50.8 s $) /1.76 1.5/ 0+
21meg 8. s $) / 11/ 2- 0.1008
0.9878
1. 0209
1.1815
2.0594
21cd 120. 9131 13.5 s $) /4.9 (3/24) 0.2102
0.3242
0. 3492
1. 0403
122 121. 9135 5.3 s $) /3.0 0+
123 1.9 s $) /
1230 122.91770 2.09 s $) /6.12 3+
124cd 123.9177 1.24 s $) /4.17 0+ 0. 0365
0.0628
. 1799
125meg 0.66 s $) /
cd 124. 92129 0.68 s $) /7.16 3/ +
126cd 125.9224 0.52 s $) /5.49 0+ 2601
27cd 126. 9264 0.4 s $) /8.5 3/ +
128 127.9278 0.28 s $ /7.1 0+ 0. 247
2cd 128. 9323 0.27 s $) /5.9 0.281
130¢d 129. 9340 0.162 s $) / 0+
$,n /.3.5
31od 68 s
82 0.10 s $,n/ /60
ol n 114. 818(3)
%M n .0.03 s
%I'n 97.9422 1. s
I n 98. 9346 .3.8 s $" /8.9
200) 99. 9316 6. s $259)/10.5
e 100. 9266 15. s $° /7.3
22 n 101. 9243 22. s EC/ 8.9 (5) 0. 1566
0.7767
(0.397-0.923)
103m 34,
131 102. 91991 1.1m $* , EC/ 6. 05 4.2 9/ 2+ ann. rad. /
EC /45 0. 1879
(0.157- 3. 98)
104m 16. s I T/ 0. 0935
24 103. 9183 1.84 m $" EC/ 7.9 4.8 5+ +4. 44 +0.7 ann. rad. /
0. 6580
0. 8341
0.8781
105m 43. s I.T. 1/ 2- In k x-ray
0. 6740
15 n 104. 91467 5.1m $" ,EC/ 4. 85 3.7 9/ 2+ +5. 675 +0. 83 0. 1310
0. 2600
0. 6038
106m 1y 5.3 m $ /85 / 4.90 3+ ann.rad./
EC/ 15 / 0. 6326
0.8611
1.7164
161 n 105. 91346 6.2 m $' /65 /6.52 2.6 7+ +4.92 +0. 97 ann. rad. /
EC/ 35 / 0. 2259
0. 6327
0.8611
0.9978
1. 0091
107 51. s 1.T./0.6786 1/ 2- In k x-ra
0. 6785
27 n 106. 91029 32.4 m $" /35 /3.43  2.20/ 9/ 2+ +5. 59 +0. 81 ann. rad. /
E. C/ 65 / k x-ray
0. 2050
0. 3209
0. 5055
(0.2 - 2.99)
108m 1y 57. m $" /53 / 1.3 6+ +4. 94 +0. 47 ann. rad. /
EC/ 47 | Cd k x-ray
0. 6329
1. 9863
3. 4522
281 107. 90971 40. m 3. 49/ 3+ +4. 56 +1.01 ann. rad. /

$" /33 /5.15
EC/ 67 /



TABLE OF THE I SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %

0. 2429

0.6331

w“ 0. 8756
109M n 1.3 m I.T./0.650 1/ 2- In k x-ray

6498

9 n 108. 90715 $° /8 /2.02 0.79/ 9/ 2+ +5. 54 +0. 84 ann. rad. /
EC/ 92 /

bl
>

1om 1y 4.9 h EC/ 7+ +4.72 +1. 00 Ccd k x-ray

MO 109. 90717 1.15 h $" /162 /3.88 2.22/ 2+ +4. 37 +0. 35 ann. rad./
EC/ 38 /

HIM 7.7 m |.T./0.537 1/ 2- +5.53
0.

M n 110. 90511 2.8049 d EC/ 0. 866 9/ 2+ +5. 50 +0. 80 OOd k x-ray
0.

H2m 20.8 m I.T./0.155 4+ In

12y 111. 90553 14.4 m $" /22 /2.586 1+ +2.82 +0. 09
EC/ 34 / cd
$) /0. 663 0
13m 1.658 h 1.T./0.3917 1/ 2- -0.210 |n3

13| n 4.29(5) 112. 904062 9/ 2+ +5. 529 +0. 80
1A 49.51 d }E.QT.B/?? /0.190 5+ +4. 65 +0. 74 In k §-7ray

W 113.904918  1.198 m $) 197 /1.989 1.984/ 1+ +2. 82 cd k x-ray
EC/3 /1.453 0. 5584

usm 4.486 h I.T./95 /0. 336 1/ 2- -0. 255 in Kk x-ray
$) /5/0.83 0. 3362

15 95. 71(5) 114. 903879  4.4x10™ y $) /0.495 9/ 2+ +5. 541 +0. 81
ey 2.16's I.CT./O. 162 8- +3.22 +0. 31 In k x-ray

E /0.023 0.1624
16nt 54.1 m $) / 1.0 5+ +4. 43 +0. 80 0. 13792

1
1

8 n 115. 905261 14.1 s $) /3.274 3.3/99 1+ 2.788 0.11 8 46313
L

nm 1.94 h $) /53 /1.769 1.77/ 1/ 2- -0.2517 in k x-ray
1.T.747 |

n 116. 90452 44. m $) /1.455 0.74/ 9/ 2+ +5.52 +0. 83 0. 15855

18| 8.5 s I.T./98 / (8-) +3.32 +0. 44 [n k x-ray
$ /12 / 2
R ] 4.40 m $) /

NE
o

M8 117. 90636 5.0 s $) /4.42 4.2/ 1+

1M n 17.9 m $) /9

71 2.7/ 1/ 2- -0.32
I.T./3/0.311

CONPRORooO
o1
N
[
N

19y 118. 90585 2.3 m $) /2.36 1.6/ 9f 2+ +5. 52 +0. 85

120m2) 47 s $/6.1 8- +3. 692 +0. 53
120my 46. s $)/5.8 2.2/ 5+ +4. 30 +0.81

1200 y 119. 90796 3.1s $) /5.37 g (155 (1+)

L2 3.8 m $) /99 / 3.7/ 1/ 2- -0.36
1°T.71 /0.313
121 120. 90785 23. s $) /3.36 2.5 9f 2+ +5. 50 +0. 81

122m 10. s $) / 4. 4/ 8- +3.78 +0. 59
122 121. 91028 1.5 s $) /6.37 5.3/ (1+)

CRPPPPORPPOOORPRPOOOTRRO0ORRPRPRPROOO
wo!
bt
w
o

123m n 47. s $) / 4.6/ (1/2-) -0. 40
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % i ght W.dth(MeV)  (/ MeV) (MeV /| % (h/ 2B) Mom (nm) Mom (b)  (MeV / %
1.170
3.234
2 n 122. 91044 6.0 s $) /4.39 3.3/ (9/2+) +5. 49 +0.76 0.6188
1.0197
1.1305
124m 3.4 s $) 8- +3. 89 +0. 66 0. 1029
0. 9699
1. 0729
1.1316
24 n 123.91318 3.18 s $) /7.36 5/ 3+ +4. 04 +0. 61 0.7070
0.9978
1.1316
3.2142
80.3- 4.6)
125m n 12.2' s $) / 5.5/ 1/ 2- -0.43 . 1876
2| 124. 91360 2.33 s $) /5.42 4.1/ 9/ 2+ +5. 50 +0. 71 0. 4260
1.0318
1. 3350
126m 1.53 s 4.9/ 3+ +4. 03 +0. 49 0.9086
0. 9696
1.1411
28 n 125. 91646 1.63 s $) /8.21 4.2/ 8- +4.06 0.1118
0.9086
1.1411
M 3.73 s $) / 6. 4/ (1/2-) 3.5353
2 n 126.91734 1.14 s $) /6.51 4.9/ (9/2+) +5.52 +0. 59 0. 4680
0. 6461
0. 8051
1.5977
128m 0.7 s $) / 5.4/ (8-) 1. 8670
1. 9739
go.xaf;z.xa
28 n 127.92017 0.80 s $) /8.98 5.0/ 3+ . 9352
1.1688
3.5198
4.2970
129M 1.23 s $) /98 / 7.5/ 1/ 2- 0. 3153
ni2/ 0. 9067
1.2220
29 n 128.9217 0.63 s $) /7.66 5.5/ 9/ 2+ 0. 2853
0. 7693
1. 8650
2.1180
1307 0.53 s $) / 8. 8/ 5+ 0.0892
0.7744
1.2212
130my 0.51 s $) / 6.1/ 10- 0.0892
0.1298
0.7744
1.2212
1. 9052
130 129. 92486 0.29 s $) /10.25 10. 0/ 1-
18I 0.3 s $) / 21/ 2+)
8ty 0.35 s $) / 1/ 2-
Bln 130. 9268 0.28 s $) /9.18 6. 4/ 9/ 2+ 8.22%8
2 n 131. 9323 0.206 s $) /13.6 6.0/ (7-) 0.1320
8. 8/ 0.2992
0. 3747
4. 0406
8 n 132.9383 0.165 s $) ,(n)
134 n 133. 9447 0.14 s (0.354-2.005)
B n 0.09 s
505N 118.710(7)
100gn 99. 9394 1.0 s $ /7.3 3.4/
11sp 100. 9361 3. s $" /9.
1025 101. 9243 3.8 s $" /5.8
1035 102. 9281 7. s $ /7.7
104gn 103. 9232 21. s $', EC/4.5
105gn 104. 9214 28. s $ /6.3 I n-x-ra
(0.2879-3.
108gn 105. 91688 2.0 m $" /20 /3.18 ann. rad./
EC/ 80 / In k x-ray
0. 3865
0. 4772
17gn 106. 9157 2.92 m EC/5.0 1.2/ 0.4218
$/ 0. 6105
0. 6785
1. 0013
1. 1290
1.542
1%8gn 107.91196 10.3 m $ /1 /2.09 0. 36/ 0+ In Kk x-ray
EC/ 99 / 0.2724
0. 3965
(0. 105- 1. 68)
1%9sn 108. 91129 18.0 m $ /9 /3.85 1.52/ 712+ -1.08 +0.3 ann. rad. /
EC/ 91 / In k x-ray
0. 6498
1. 0992
H0sn 109. 90785 4.1 h EC/ 0. 64 0+ In ksx—ray
t1gn 110. 90774 35. m $" /31 /2.45 1.5/ 7/ 2+ +0. 61 +0. 2 In k x-ray
EC/ 69 / 0.7620
1. 1530
1.9147
H2gn 0.97(1) 111. 904822 0+
H3mgn 21.4 m 712+ Sn k x-ray

I.T./92 /0.077
EC/ 8 /
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| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm) Mom (b))  (MeV / %
13gn 112.905174 115.1 d EC/ 1. 036 1/ 2+ -0.879 In k x-ray
0. 25511
0.39169
14gn 0.66(1 113. 902783 0+
115gn 0.34(1 114. 903347 1/ 2+ -0.9188
116gn 14.54(9) 115. 901745 0+
17ign 14.0 d |.T./0.3146 11/ 2- -1.396 -0.4 Sn k x-ray
0. 15856
17gn 7.6857) 116. 902955 1/ 2+ -1. 0010
18gn 24.22(9) 117. 901608 0+
197G 293. d I.T./0.0896 11/ 2- -1.4 0.21 Sn k x-ray
0. 02387
H9gn 8. 59(4) 118. 903311 1/ 2+ -1. 0473
120G 32.58(9) 119. 902199 0+
121G 44, y |.T./78 /0.006 11/ 2- -1.388 -0.14 Sn k x-ray
$) /22 0. 354/ 03715
t2gn 120.904239 1.128 d $) /0.388 0. 383/ 100 3/ 2+ 0. 698 -0.02
225 4.63(3) 121. 903441 0+
123mgn 40.1 m $) /1.428 1.26/ 99 3/ 2+ 8 %ggi
123gn 122.905723 129.2 d $) /1.404 1.42/99. 4 11/ 2- -1.370 +0. 03 g éggg
1. 0886
124gn 5.79(5) 123.905275  >2.2x10% y § § 0+
12515 9.51 m $) /2.387 2.03/98 3/ 2+ g igié
125gn 124.907785 9.63 d $) /2.364 2.35/82 11/ 2- -1.35 +0.1 16037% 3)
126gn 125. 90765 2.34x10°y $) /0.38 0. 25/ 100 0+ 8 0643
0. 0876
0.4148
0. 6663
0. 6950
12ingn 4.15 m $) /3.21 2.721 3/ 2+ 0. 4909
1. 3480
1. 5640
127gn 126. 91035 2.12 h $) /3.20 2. 42/ 11/ 2- 0.8231
3.2/ 1. 0956
” (0.120-2. 84)
128mgn 5s | T/ 0. 091 7-)
128gn 127. 91054 59.1 m $) /1.27 0. 48/ + 0. 4823
0. 63/ 0.5573
0. 6805
129mgpy 6.9 m $) / 11/ 2- 1.1611
129gn 128. 9134 2.4 m $) /4.0 3/ 2+ 0. 6456
130mgn 1.7 m $) / (7-) 8'%332
30gn 129. 91386 3.7 m $) /2.15 1. 10/ 0+ 0.0700
0. 1925
0.7798
131ngn 1.02 m $)/ 3.4/ 11/ 2- 0. 3043
0. 4500
0. 7985
1. 2260
(0.08 - 3.21)
31gn 130. 9169 39. s $) /4.69 3.8/ 3/ 2+ see '™ gn
32gn 131. 91775 40. s $) /3.12 1.8/ 0. 0855
0. 2467
0. 3402
0. 8985
133gn 132. 9236 1.44 s $) /7.8 7.5/ 7/ 2-
1%sn 133. 9278 1.04 s $) /6.8
135gn 134. 9347 0.53 s $,n /21. 0.282
0.733-1.855
36gn 135. 9393 0.25 s $.n /30
1375n 136. 946 0.19 s $.,n /. 58
5 Sb 121.760( 1)
103gph 102. 9401 >1.5 ps
104gh 103. 9363 0.5 s
05gh 104. 9315 1.1s
106gh 105. 9288 0.6 s $"/10.5
17sh 106. 9242 4.0 s $ /7.9 1.280
0. 1515
0. 6666
0. 553- 2. 046
1o°sh 107. 9222 7.0 s $ /9.5 80' 151-1. 280)
109gh 108. 91814 7.3 s $' /6.38 4. 42/ 5/ 2+ . 925
EC/ 4,67/ . 062
4. 33/ 0.261-2.127
Hogh 109. 9175 24. s $°/9.0 6. 8/ 3+ ann. rad. /
EC/ 0. 6365
0. 9847
1.2117
1.2433
H1gh 110. 91254 1.25 m $' /187 14.47 3.3/ 5/ 2+ ann. rad. /
EC/ 13 / 0. 1002
0. 1545
0. 4891
1. 0326
H2gh 111. 91240 51.4 s $* /90 /7.06 4. 75/ 3+ ann. rad. /
EC/ 10 / 0. 6700
0. 9909
1. 2571
(0.3-3.6)
H3gh 112. 90937 6.7 m $* /65 /3.91 2.42/ 5/ 2+ ann. rad. /
EC/ 35 / Sn k x-ray
0.3324
0. 4980
H4gh 113. 9091 3.49 m 3.4/ 3+ 1.7 ann. rad. /

$° /78 /5.9
EC/ 22 /
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El em Nat ur al
or Abundance
| sot. (At om %

At omic
Mass or
Wei ght

Hal f-1ife/
Resonance
W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy
/lntensity
(MeV_/

%

Spi n
(h/ 2B)

Nucl ear
Magneti c
Mom (nm)

El ect .

Quadr .
Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

115Sb

116rrsb

1168b

117sb
118me
118gp

1195b
120rrsb

12(JSb

1218b

57. 21(5)
122rrsb

1228b

123Sb
124n2

124mlsb

42.79(5)

124Sb

1258b

126n?sb

126mle

1268b

127Sb

128msb

IZBSb

129rrsb

IZQSb

130msb

114. 90660

115. 90680

116. 90484

117.905533

118. 90395

119. 90508

120. 903822

121.90518

122.904216

123. 905938

124.905247

125. 90725

126. 906914

127.90917

128.90915

32.1m

1.00 h

16. m

2.80 h
5.00 h

38.1 h
5.76 d

15.89 m

4.19 m

2.72 d

20.3 m

1.6 m

60.20 d

2.758 y

11. s
19.0 m

12.4 d

3.84 d

10.1 m

17.7 m

4.40 h

$" /167 /3.03
EC/ 33 /

$ /78
EC/ 22 /

$" /50 /4.707
EC/ 50 /

$° /2 /1.76
EC/ 98 /

EC/ 99 /

$° /74 /3.657
EC/ 26 /

EC/ 0. 59

EC/

$° /41 /2.68
EC/ 59 /

I.T./0.162

$) /98 /1.979
$ /2 1/1.620

0.035
80 /
0/

——
o~

|
|
$)

-~

$) /2.905

$) 10.767

I.T./

$) /86 |
1.T./14 |/

$) /3.67

$) /1.581

$) /4.38

$) /

$) /2.38

$) /2.6

[elele]

YY)

.51/

.16/

.3/

.3/

.57/

. 65/

.72/

. 414/ 65
. 980/ 26

.21
.71

.61/52
. 301/ 23

.13/30
. 302/ 45
.62/13

. 89/
. 50/

. 6/

.3/

. 65/

.12/

5/ 2+

3+

5/ 2+

1+

5/ 2+

5/ 2+
8-

712+

712+

5+

71 2-

+3. 46

+3.4
2.3

+3. 45
2.34

+2.3

+3. 363

-1.90

+2. 550

+2.63

2.70

2.82

-0.4

-0.4

-0.4

+0.9

-0.5

+1.9

0. 8876
1.2999
ann. rad. /
Sn k_x-ray
0.4973

Sn k x-ray
0.93180
1.29354
g0.13&3. 903)
n k x-ray
0. 1586
Sn k x-ray
0. 25368
1. 05069
1.22964
ann. rad. /

ann.rad./
Sn_k x-ray
0. 7038
1.17121

4148/ 83. 3
6663/ 99. 7
6950/ 99
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130gh 129. 91155 38.4 m $) /4.96 2.9/ 8- 0.1823
0. 3309
0. 4680
0.7394
0. 8394
131gh 130. 9120 23.0 m $) /3.20 1.31/ 712+ 0. 6423
3.0/ 0. 6579
0.9331
0. 9434
132mgh) 2.8 m $) / 3.9/ 4+ 0.1034
0.3538
0. 6968
0.9739
0. 9896
152gh 131. 91420 4.2 m $) /5.49 8- 0.1034
0. 1506
0. 6968
0.9739
133gph 132. 9152 2.5 m $) /4.00 1. 20/ 7/ 2+ 3.00 0. 4235
0. 6318
0. 8165
1.0764
134 10.4 s $) / 6.1 7-
134gh 133. 9206 0.8 s $) /8.4 8.4 0- 0.1152
0. 2970
0.7063
1.2791
135gh 134. 9252 1.71 s $) /8.12 7/ 2+ % %%
135g5h 135. 9301 0.82 s $) /9.3
sh 136. 9353 >0.15 ps
138gh 137. 9410 >0.15 ps
139gh 138. 946 >0. 15 us
Te 127. 60( 3)
105Te 105. 9377 0.06 ms "/ 4.32 /100
07Te 106. 9350 3.1 ns »/ 70/ 3.86(1)/
$" ,EC/10.1
108Te 107. 9295 2.1s "/ 68 | 3.314(4)/ 0+
$° ,EC/32 /6.8
109Te 108. 9275 4.6 s $" EC/96 /8.7 0.7523
. 4 3.107(4)/ 0. 287-2. 045
HoTe 109. 9224 19. s $ ,EC/4.5 0+ ann. rad. /
0.2191
0. 6059
MTe 110. 9211 19.3 s $" ,EC/8.0 (71 2+4) ann. rad. /
0. 267
0. 322
0. 341
H2Te 111.9171 2.0m $" EC/4.3 0+ ann. rad. /
0. 2962
0. 3727
0.4187
3Te 112. 9154 1.7 s $" /85 /5.7 4.5/ (7/2+) ann. rad. /
EC/ 15 / Sb k x-ray
0. 8144
1.0181
1.1812
HTe 113. 9125 15. m $° /40 /3.2 0+ ann. rad. /
EC/ 60 / Sb k x-ray
0. 0838
0. 0903
Hsmre 6.7 m $° /45 / (1/2+) ann. rad. /
EC/ 55 / Sb_k x-ray
0.7236
0.7704
H5Te 114.9116 5.8 m $° /145 /4.6 2.7/ 712+ ann. rad./
EC/ 55 / Sb_k x-ray
0.7236
1.3268
1. 3806
gO. 22-2.7)
116Tg 115. 9084 2.49 h EC/1.5 0+ Obolg(3x—ray
7
H'Te 116. 90864 1.03 h EC/ 75 /3. 54 1.78/ 1/ 2+ ann. rad./
$" /25 1/ Sb k x-ray
0.9197
1.7164
2.3000
H8Tg 117. 90583 6.00 d EC/ 0. 28 0+ Sh k x-ray
HomTe 4.69 d EC/ 11/ 2- 0. 89 Sb k x-ray
0. 15360
0. 2705
1.21271
H9Te 118. 90641 16.0 h $ /2 12.293 0. 627/ 1/ 2+ 0. 25 ann. rad.
EC/ 98 / Sb k x-ray
0. 6440
0. 6998
120Tg 0.09(1) 119. 90403 0+
12T . 154, d |.T.(89% 11/ 2- 0.90 Te k x-ray
Eg 11% 0.2122
121Te 120. 90494 16.8 d EC/ 1. 04 1/ 2+ Sb k x-ray
0. 507
0.5731
1221g 2.55(12) 121. 903056 0+
123me 119.7 d I.T./0.247 11/ 2- -0.93 e k x-ray
0.1590/84.1
15Tg 0.89(3) 122.904271  >5.3x10' y EC 0.051 1/ 2+ -0.73695
124Tg 4.74(14) 123. 902819 0+
125MTe 58. d 1. T./0.145 11/ 2- -0.99
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1257g 7.07( 15% 124. 904424 1/ 2+ -0.8885
1267 18.84(25) 125.903305 0+
12T 109. d |.T./98 /0.088 11/ 2- -1.04 Te k x-ray
$) /12 10.77 0. 0883
27Te 126. 905217 9.4 h $) /0.698 0. 696/ 3/ 2+ 0. 64 0. 3603
1281 31.74(8) 127.904462 2.2x10%* y $'¢ 0+
1297 33.6 d I.T./63 /0.105 11/ 2- -1.09 Te k x-ray
$) /137 / 1. 60/ 0. 45984
0. 6959
129Te 128. 906596 1.16 h $) /1.498 0.99/9 3/ 2+ 0.70 0. 06 0. 0278
1.45/89 0. 45984
0. 48728
130Tg 34.08(62) 129.906223  8x10® y $$ 0+
Bimre 1.35 d $) /78 /2.4 0. 42/ 11/ 2- -1.04 0.0811
1.T./22 /0.18 0. 1021
0.14973
0. 77369
0. 79375
0. 85225
BlTe 130.908522 25.0 m $) /2.233 1.35/12 3/ 2+ 0.70 0.14973
1.69/22 0. 45327
2.14/ 60 0. 49269
32Te 131. 90852 3.26 d $) /0.51 0. 215 0+ 0. 049725
0.11198
0.22830
133mTe 55.4 m $) /182 / 2.4/ 30 11/ 2- Te k x-ray
1.T./18 /0.334 0. 0949
0.1689
0.3121
0. 3341
1331g 132.9109 12.4 m $) /2.94 2.25/25 3/ 2+ 0.3121
2.65 0. 4079
1.3334
B4Tg 133. 9116 42. m $) /1.51 0.6/ 0+ 0. 7672/ 29
0.7/ 0. 07%- 0. 9255
135Tg 134. 9165 19.0 s $) /6.0 5.4/ 0. 267
6.0 0. 603
0. 870
1387e 135. 92010 17.5 s $) /5.1 2.5/ 0+ 2.0779/ 25
0.0873-3. 235
BTe 136. 9253 2.5 s $? 2/ 5/98 /6.9 6.8 71 2- 0. 2436
n
381 137.9292 1.4 s $) /6.4
139Te 138. 9347 >0. 15 ps
140Te 139. 9387 >0.15 us
it 140. 9444 >0.15 ps
) 141. 949 >0.15 ps
sl 126. 90447(3)
08) 107. 9436 0.04 s /91 /4. 3.95
09 108. 9382 0.11 ms p 0.593/100
0.717/ 63
0. 496- 1. 057
10| 109. 9346 0.65 s $" ,EC/83 /11.4 ann.rad./
“/17 /.3.6 3.457(10)/
p. /11 /
| 110. 9303 2.5 s $ ,E../8.5 ann. rad./
0. 2665
0. 3215
0. 3412
112 111. 9280 3.4 s $" ,EC/10.2 ann. rad./
0. 6889
5 0. 7869
3 112. 9237 5.9s $" ,EC/7.6 ann. rad. /
0. 4625/ 100
0. 6224/ 74
0. 0550- 1. 422
| 113. 9219 2.1s $" ,EC/8.7 ann. rad. /
0. 6826
0.7088
| 114.9188 1.3 m $" ,EC/6.7 5/ 2+ ann. rad. /
0. 275
0. 284
0. 460
. 0.709
19 115. 9167 2.9 s $ /197 17.8 6.7/ 1+ ann.rad./
EC/' 3 / 0. 5402
0.6789
17 116. 9136 2.22'm $" ,EC/4.7 3.2/ (5/2+) 3.1 ann. rad. /
0. 2744
0. 3259
118m 8.5 m $" | EC 4.9/ 7- 4.2 ann. rad. /
1. T. 0.104
0.5998
0. 6052
0.6138
18 117.9134 14. m $" ,EC/7.0 2- 2.0 ann. rad. /
0. 5448
0. 6052
1.3384
19 118.9102 19. m $" /54 /3.5 2.4/ (5/2+) +2.9 ann. rad. /
EC/ 46 / Te k x-ray
0. 2575
120m 53. m $° /80 / 3.8 4.2 ann. r ad.
EC/ 20 / Te k x-ray
0. 4257
0. 5604
0. 6147
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El em
or
| sot .

Nat ur al
Abundance
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At omic
Mass or
Wei ght

Hal f-1ife/
Resonance
W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy
/lntensity
(MeV /| 9%

Spi n
(h/ 2B)

Nucl ear El ect .
Magneti c Quadr .
Mom (nm) Mom (b)

- Ener gy
/lntensity
(MeV /| 9%

120|

121|

122|

123|

124|

125|

126|

127|

128|

129|
130"‘

130|

131|

132“‘

132|

133"‘

133|

134”‘

134|

135|

136“‘

136|

137|

138|

139|

100.

119.

120.

121.

122

124.
125.

126.
127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

91005

90737

90760

. 905605
123.

906211

904624

905619

904468

905805

904988

906674

906125

90800

90781

9099

91005

91466

91787

9224

92609

1.35 h

2.12 h

3.6 m

13.2 h
4.18 d

59.4 d
13.0 d

25.00 m

1.7x10" y
9.0 m
12.36 h

8.021 d

1.39 h
2.28 h

52.6 m

6.57 h

47. s

1.39 m

24.5 s

2.30 s

$" /56/5.62
EC/

$° /13 12.27
EC/ 87 |/

$° /4.234
EC/

EC/ 1. 242
$" /23 /3.160
EC/ 77 |

EC/ 0. 1861

EC/

$" /2.155

$) /'1.258/ 47
$) /2.118
EC/ 1. 251

$) /0.194
I.T./83 /0.048
$) /17 /

$) 12.949

$) /0.971

I.T./1.63

$) /1.77
I.T./98 /0.316
$) /2]

$) /4.05

$) /2.63

$) /

$) /6.93

$) /5.88

$) /7.8

$) /6.81
n/

4.03
4.60

.54/
.75/

[SINT
=
~
=

13/
25/
.13/

N PO
©
2
X

0. 15/

1.04/
0. 62

0. 606/

NERPEo
N
NS

1.24/85

1.2/

4.7/
5.2/

4.3/

2-

5/ 2+

1+

5/ 2+

5/ 2+

5/ 2+
1+

712+
2+
5+

712+

8-
4+

19/ 2-

7/ 2+

4+

712+

(71 2+)

1.23

+0. 94

2.82
1.44

2.82 -0.89

1.44

+2.8133 -0.79

+2.621 -0.55

+2.742 -0.40

+2. 86 -0.27

ann.rad./
Te k x-ray
0. 5604
0.6411
1.5230
(0.43- 3.1)
ann. rad./
Te k x-ray
0.2122
(0.14- 1.1)

Te k x-ray
0. 6027/ 62.9
0.7228/10.3
1.6910/11. 2
%_O. 31-1.73)
e k x-ray
0. 0355
ann. rad./

POO000O!
w
I
o
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (At om %9 Wi ght W dt h(MeV)  (/ MeV) (MeV /| % (h/ 28B) Mom (nm) Mm _ (b)  (MeV / 9%
1401 139. 9310 0.86 s $) /8.8 (3) 0.372
n/ 0. 377
0. 457
a1 140. 9351 0.45 s $) /7.8
42) 141. 9402 . 0.2s $)
143 142. 9441 >0.15 us
144 143. 9496 >0. 15 ps
s Xe 131. 293( 6)
Ho0xe 109. 9445 0.2 s $ /9.2 ! ea
Limke 0.9 s EC $*
Hixe 110. 9416 0.7 s EC, $" /10.6
) ) .58(1)/
H2xe 111. 9357 3. s EC, ¢ /7.2 0.8/
3%e 112. 9334 2.8 s EC ¢ /9.1
4%e 113.9281 10.0 s $" ,EC/5.9 0+ ann. rad./
0.1031
0.1616
0. 3085
0. 6826
0.7088
H5xe 114. 9270 18. s $ ,EC/7.6 85/ 2+) ann.rad./
1exe 115.9214 56. s $" ,EC/4.3 3.3/ + ann. rad. /
0. 1042
0.1916
0. 2477
0. 3107
4127
Xe 116. 9206 1.02 m $" ,EC/6.5 (5/2+) -0.594 +1.16 ang.zrlid /
0. 5190
0. 6389
0.6613
18xe 117.917 4. m $" , EC/ 3. 2.7/ 0+ ann. rad. /
0. 0535
0. 0600
. 0.1199
H9%e 118. 9156 5.8 m $" ,EC/5.0 3.5/ 7/ 2+ -0.654 +1.31 0.0873
0. 1000
0. 2318
0. 4615
120xe 119. 91216 40. m $', EC/ 97/ 1. 96 0+ Ik x-ray
$ /3 1/ 0. 0251
0.0726
0.1781
(0.1-1.03)
2%e 120. 91138 39. m $ 144 13.73 2.8/ 5/ 2+ -0.701 +1. 33 ann.rad./
EC/ 56 / I k x-ray
0.1328
0. 2527
0. 4452
(0.1- 3.1)
22xe 121. 9086 20.1 h EC/0.9 0+ I k x-ray
0. 3501
12x%e 122.90848 2.00 h $" /123 /2.68 1.51/ 1/ 2+ -0.150 ann.rad./
EC/ 77 | I k x-ray
0. 1489
0.1781
(0.1-2.1)
124%e 0.0953(27) 123.905895 > 10% vy $¢
125X 57. s I.T./0.252 (9/2-) -0.745 +0. 42 Xe k x-ray
0.1111
0. 141
125%e 124. 906398 17.1 h EC/ 1. 653 0. 47/ 1/ 2+ -0.269 I k x-ray
0.1884
0. 2434
126%e 0.0890(14) 125.90427 0+
127 1.15 m I.T./0.297 (9/2-) -0.884 +0. 69 Xe k x-ray
0. 1246
0.1725
27xe 126.905179  36.34 d EC/ 0. 662 1/ 2+ -0.504 | k _x-ray
0.1721
0.2029
0. 3750
128xe 1.910(22) 127.903531 0+
129y 8.89 d I.T./0.236 11/ 2- -0.891 +0. 64 Xe k x-ray
0. 0396
0. 1966
129%e 26.40(18 128. 904780 1/ 2+ -0.7780
130%e 4.071(53 129. 903509 0+
131mXe 11.9 d I.T./0.164 11/ 2- -0.9940 +0.73 Xe k x-ray
0. 16398
131y 21.233 623) 130. 905083 3/ 2+ +0. 69186 -0.12
132%e 26.9087(680) 131. 904155 0+
133mxe 2.19d I.T./0.233 11/ 2- -1.082 +0. 77 Xe k x-ray
0. 23325
133%e 132. 905906 5.243 d $) /0.427 0. 346/ 99 3/ 2+ +0. 813 +0. 14 Cs k x-ra
0. 080998
0.1606
.G 10. 436(29) 133.905395  >1.1x10™ Y § § 0+
135m%e 15.3 m I.T./ 11/ 2- 1.103 +0. 62 z)(e léaéér ay
135%e 134. 90721 9.10 h $) /1.15 0.91/ 3/ 2+ 0.903 +0. 21 8. égggg
136%e 8.858(33) 135.90722 >0.8x10% y $§ 0+
37%e 136. 91156 3.82 m $) /4.17 4.1/ 7/ 2- -0.970 -0.49 0. 45549
3.6/ 0. 8489
0.
1.
1.



TABLE OF THE I SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dth(MeV)  (/ MeV) (MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %

8498
1380 137. 91399 14.1 m $) 12.77 0.8/ 0+ 1538

2.4/

139%e 138. 91879 30.7 s $) /5.06 4.5/ -0.304 +0. 40

ocoonroooon
I
w
~
]

140%e 139. 9216 13.6 s $) /4.1 2.6 0+ . 0801

Hlxe 140. 9267 1.72 s $) /6.2 6.2/ 5/ 2+ +0. 010 -0.58

1420 141. 9297 1.22 s $) /5.0 3.7/ 0+ . 0338

COCOeoo0o
o1
@
I
N

-0. 460 +0. 93

" ,EC/11.8 1+ ann. rad.
0. 6826
0.7088

.4 's $" ,EC/8.4 ann. rad.

S $ ,EC ann. rad.
0. 3935

s $" ,EC/10.8 ann. rad.

-~

H5¢s 114. 9359

~—

6cs 115. 9330

-

117 6
ﬁ;% 116. 9286 i
8cs 117. 92654 1

L

, EC/
,EC/ 7.5 ann. rad.
EC/

"EC/ 9. 2 +3.88 +1.4 ann. rad.

¥

-~

A

nuunbhon
[%2]
%Q%%
(4]
-~

Homcg 29.

3/2 +0. 84 +0.9
H9Cs 118. 92234 43

$" ,EC/6.3 9/ 2+ +5.5 +2.8 ann. rad./

nw n

120mcg 60. $?
2cs 119. 92066 64.

nun
@

A
mm
QQ
N
©
N
N

+

+3. 87 +1. 45 ann.rad./

ey 2.0 m 060 / (9/2+) +5. 41 +2.7 ann. rad. /

/ 4.4 0.1794
", EC/ 5. 40 4.38/ 3/ 2+ +0. 77 +0. 84 ann. rad./

(0.08 - 0.56)
m $" ,EC 8- +4.77 +3.3 ann. rad. /
s

0.3311
0. 4971
0. 6385
(0.27- 2.22)
1220 121.91614 21. s $" EC/7.1 5.8/ (1+) -0.133 -0.19 ann. rad. /
0.3311
0.5120
0.8179
123mcg 1.6 s I.T./ 11/ 2- Cs k x-ray

2cs 122.91299 5.87 m $° /75 14.20 3.0/ 1/ 2+ +1.38 ann. rad. /
EC/ 25 /

s 120.91718 2.3 m

122n2

4.
122m. g 0

124

e 123.91225

I T 7+
$° /92 /5.92 . 5. 1+ +0. 673 -0.74 ann. rad. /
EC/ 8 /

wo
o
nn

1%5¢Cs 124. 90972 45. m $" /40 /3.09 2. 06/ 1/ 2+ +1. 41 ann. rad. /
EC/ 60 /
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot . (At om % Vi ght Wdth(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom ( nm Mom (b)  (MeV / %
12%6Cs 125. 90945 1.64 m $' /81 /4.83 3.4 1+ +0.78 -0.68 ann. rad. /
EC/ 19 / 3.7/ Xe k x-ray
0. 3886
0. 4912
0. 9252
27 126. 90741 6.2 h $* /96 /2.08  0.65/ 1/ 2+ +1. 46 Xe k x-ray
EC/ 4 / 1.06 0. 1247
0. 4119
128Cg 127. 90775 3.62 m $* /68 /3.930 2.44/ 1+ +0. 97 -0.57 ann. rad. /
EC/ 32 / 2.88/ 6(e kzg— ray
129Cs 128. 90606 1.336 d EC/ 1. 195 1/ 2+ +1. 49 Xe k x-ray
0.3719
0. 4115
130 3.5 m IT,$ ,EC 5- +0. 629 +1. 45
130Cs 129. 90671 29.21 m $' /55 /2.98 1.98/ 1+ +1. 46 -0.06 ann. rad. /
EC/ 43 / Xe k x-ray
$) /1.6 /0.37 0.44/1.6 0.5361
= 130. 90546 9.69 d EC/ 0. 352 5/ 2+ +3.54 -0.58 Xe k x-ray
120 131.906430 6.48 d EC/ 98 / 2- +2.22 +0. 51 Xe k x-ray
$° /0.3 /2.120 0. 4646
$) / /1.280 0. 6302
0. 66769
1380y 100. 132. 905447 7/ 2+ +2.582 -0.0037
134mCg 2.91 h I.T./0.139 8- +1. 098 +1.0 gslléﬁér ay
3¢ 133.906714  2.065 y $) /2.059 0.089/ 27 4+ +2.994 +0. 39 0. 56327
0. 658/ 70 0. 56935
EC/ 1.22 0. 60473
0. 79584
138mcy 53. m I.T./1.627 19/ 2- +2.18 +0.9 0. 7869
0. 8402
135 134. 905972  2.3x10°y  $) /0.269 0. 205/ 100 71 2+ +2.732 +0. 05
136 19. s I°T./ 8 +1.32 +0.7
1%cs 135.907307 13.16 d $) /2.548 0. 341/ 5+ +3.71 +0. 2 0. 06691
0. 34057
0. 81850
1. 04807
¥7Cs 136.907085 30.2 y $) /1.176 0.514/95 712+ +2. 84 +0. 05 gaegléiray
138meg 2.9 m I.T./75 /0.080 6- +1.71 -0.40 Cs k x-ray
$) /25 / 3.3 0.079
0.1917
0. 4628
1. 43579
138Cs 137. 91101 32.2 m $) /5.37 2.9/ 3- +0. 700 +0. 12 0.1381
0. 46269
1. 00969
1. 43579
2.21788
139¢cs 138.913359 9.3 m $) /4.213 4.21 7/ 2+ +2.70 -0.07 0.6272
1.283
80.4- 3. 66)
140¢s 139. 91727 1.06 m $) /6.22 5.7/ 1- +0. 13390 -0.11 528
6.21/ 0. 6023
0. 9084
EP.41- 3.94)
e 140. 92005 24.9 s $) /5.26 5. 20/ 71 2+ +2. 44 -0.4 a k x-ray
0. 0485
0.5616
0.5887
1. 1940
0.05- 3.33)
120 141. 92430 1.8 s $) /7.31 6.9/ . 3596
7.28 0. 9668
1.1759
1. 3265
3¢ 142. 92732 1.78 s $) /6.24 6.1 (3/24) +0. 87 +0. 47 0. 1955
0.2324
0. 3064
(0.17 - 1.98)
14cs 143. 93203 1.01 s $) /8.47 8. 46/ 1 -0.546 +0. 30 0. 1993
7.9/ 0. 5598
0. 6392
0. 7587
15¢s 144. 93541 0.59 s $) /7.89 7.4/ 3/ 2+ +0. 784 +0.6 0.1126
7.9/ 0. 1755
0. 1990
146 145. 94024 0.322 s $) ,(n)/9.38 . 9.0 2- -0.515 +0. 22
247 146. 9439 0.227 s $) ,(n)/9.3
148 147. 9490 0.15 s $) ,(n)/10.5
149 148. 9527 > 50 ns
150 149. 9580 > 50 s
%10 150. 9620 > 50 s
+Ba 137.327(7)
14y 113. 9509 0.43 s $%, (p) Pézg
15 114. 948 0.45 s $' (p p/ <15
16 115. 9417 1.3 s $,(p p/ 3
17 116. 9377 1.8 s $, (p),EC/8.4 p/13 (3/2-) 0.0457-0.
“g 117. 9466 5.2's $', 0. 040-0. 156)
1 118.931 5.4s $" ,EC/8
12083 119. 9260 24. s $" ,EC/5.0 0+ ann. rad./
0. 140
, (0.075-0. 146)
121 120. 9245 30. s $' ,EC/6.8 5/2 +0. 660 +1.8 ann. rad. /
122 121. 9203 2.0m $" ,EC/3.8 0+ ann. rad. /
123Bg 122.9189 2.7 m $" ,EC/5.5 -0.68 +1.5 ann. rad. /



TABLE OF THE

SOTOPES
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Nat ur a

Abundance
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At omic
Mass or
Wei ght

Hal f-1ife/
Resonance
W dt h( MeV)

Decay
Mode/ Ener gy

(/ MeV) (MeV_/

Particle Energy
/lntensity

Spi n
(h/ 2B)

Nucl ear
Magneti c
Mom (nm)

El e

ct.

Quadr .

Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

1ZABa

1251
125?;a

1268a

127
127?;3

1ZBBa
129rrBa

IZQBa

1301
130"Ba

131rrBa
131Ba

132

133rrBa
133Ba
134
135rrBa

135

136rrBa

136
137y
137Ba
138
139Ba

14(JBa

14lBa

14ZBa

143Ba

144p,

145Ba

1468a

147
148
14QBa
150
151,
152,

153Ba

0. 106( 1)

0.101(1)

2.417(18)

6.592(12)

7.854(24)

11.232
71.698

%

24
42

)

123.

124.

125.

126.

127.

128.

129.

130.

131.
132.
133.

134.

135.

136.
137.
138.

139.

140

141.

142.

143.

144

145.

146.
148.
149.
150.

151.

91509

9146

91124

9111

90831

90868

90631

90693

905056

906003

904504

905684

904571

905822
905242
908836

91060

91441

91645

92061

92294

1.65 h

1.9 s
12.9 m

2.43 d
2.17 h

9.5 ms
2.2x10% y
14.6 m

11.7 d

1.3x10% y
1.621 d

10.53 y

1.20 d

0.308 s
2.552 m

1.396 h
12.75 d

18.3 m
10.7 m
14.3 s

11.4 s

2.20 s

0.892 s
0.64 s
0.36 s

>0. 15 us

$" ,EC/2.65

+

$.  EQ
$° ,EC/ 4.6

wh
NG

$° /2 /1.67
EC/ 98 /

IT

$" /54 /3.5
EC/ 46 /

EC/ 0. 52

EC/ 98 |
$° /21

$° /20 /2.43 1.42/
EC/ 80 /

|, T./2.475
$'$’
I.T./0.187

EC/ 1. 37

/100

EC EC
1.T./0.288

EC/ 0.517

I.T./0.2682

I.T./2.0305
I.T./0.6617

$) /2.317
$) /1.05

$) /3.22

NISTTSISIENIN
o
S

$) /2.212

=e
o
IS

$) /4.24 4.2/

$) /3.1 2.4/

$) /4.12 3.9/

$) /5.75 5.5/
$) ,ni5. 11
$) 1 (n)i7.3

1/ 2+

0+

712-
1/ 2+

0+
7/ 2+

1/ 2+

8-
9/ 2-
1/ 2+

0+
11/ 2-

1/ 2+

0+
11/ 2-
3/ 2+
7-
0+
11/ 2-
3/ 2+

7/ 2-
0+

3/ 2-

(5/2-)

0+

0.174
+0.18

-0.723
+0. 083

+0. 93

-0.40

-0.04
-0.87
0. 7081

-0.91
0.7717

-1.00
+0. 838

-0.99
+0. 9374
-0.97

1.6

+1.

+2
+1.

+0.

+1.
+0.

+0.

-0

+0

+1.

16

. 245

57

45

. 88

22

0. 0306
0. 0927
0.1161
0. 1235
ann.rad./
0. 1695
0. 1888
1.2160

ann.rad./
0. 0550
0.0776
0. 0854
0. 1409

ann. rad. /

Cs k x-ray

0.1148

0. 1808

&2'07 - 2.5
k x-ray

0.27344

(0.0549-1 171)

Ba k x-ray
0.2761

Cs k x-ray
0. 08099

0. 35600

Ba k x-ray
0. 2682
Ba k x-ray
0. 8185
1.0481

Ba k x-ray
0.66164

CEOrROOOTOOOCooRRO
: Tw
S
SN
N
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (At om %9 Wi ght W dt h(MeV)  (/ MeV) (MeV / (h/ 28B) Mom (nm) Mm _ (b)  (MeV / 9%
La 138. 9055( 2)
11;La 116. 950 23 s p 0. 806/ 3/ 2+
M8 a 117. 946
M9 g 118. 941
120 119. 938 2.8 s EC, $" /11.
12La 120. 9330 5.3 s
122 g 121. 9307 9. s EC, $ /. 9.7
123 122. 9262 17. s EC /7
124 5 123. 9245 30. s EC/. 8.8 (7+)
1zs"La 0.39 s
La 124. 9207 1.2 m $" ,EC/5.6 11/ 2- ann. rad. /
0. 0436
0.0676
126m g < 50. s
) 125. 9194 54. s $ ,EC/7.6 ann. rad. /
0. 256
0. 455
) 0.117- 3. 853
PLa 126. 9162 3.8 m $"  EC/4.7 3/ 2+ ann. rad./
0. 025
0. 0562
128 a 127. 9155 5.0 m $° /80 /6.7 (5-) ann. rad. /
EC/ 20 / Ba k x-ray
0.2841/ 87
0.4793/ 54
” (0.315-2.212)
129m o 0.56 s IT 511/ 2-)
129 a 128. 91267 11.6 m $" /58 /13.72 2.42/ [ 2+ ann. rad. /
EC/ 42 / Ba k x-ray
0.1105
0.2786
(0.1-1.8)
130 129. 9123 8.7 m $" /78 /5.6 3+ ann. rad. /
EC/ 22 / Ba k x-ray
0.3573/81
0. 5506/ 27
(0.1965-1. 989)
B a 130. 9101 59. m $' /76 /3.0 1. 42/ 3/ 2+ ann. rad. /
EC/ 24 / 1.94/ Ba k x-ray
0. 1085
0. 3658
a 0.5263
132 g 24. m I.T./176 / 6- La k x-ray
$  EC24 / 0. 1352
0. 4645
12 g 131. 91011 4.8 h $* /40 /4.71 2.6/ 2- ann. rad. /
EC/ 60 / 3.2 Ba k x-ray
3.7/ 0. 4645
0.5671
B a 132.9084 3.91 h $ /41722 1.2/ 5/ 2+ Ba k x-ray
EC/ 96 / 0.2788
0.2901
s 0. 3024
B a 133. 90849 6.5 m $ /163 /13.71 2.67/ 1+ ann. rad. /
EC/ 37/ Ba k x-ray
0. 6047
0.5-1.9)
La 134. 90697 19.5 h EC/ 1. 20 5/ 2+ Oa4goé-ray
136 a 135. 9077 9.87 m $ /36 /2.9 1.8/ 1+ ann. rad. /
EC/ 64 / Ba k x-ray
0. 8185
187 5 136. 90647 6x10* y EC/ 0. 60 712+ +2.70 +0. 2 0. 2836
138 g 0. 090( 1) 137.907107  1.06x10" y 5+ +3.7136 +0. 4 é' 4%38; gs
. 7887/ 35
9L a 99.910(1)  138.906349 712+ +2. 7830 +0. 20
10 139. 909473 1.678 d $) /3.762 %.gi/ 3- +0.73 +0. 09
1.67/
141 5 140. 910958  3.90 h $) /2.502 2.43/ 7/ 2+
142 g 141.91408 1.54 h $) /4.505 2.11/ 2-
2.98/
4.52/
43 5 142. 91606 14.1 m $) /3.43 3.3/ 71 2-
144 a 143. 9196 40.7 s $) /5.5 4.1/
145 5 144. 9217 24. s $) /4.1 4.1/ 3/ 2+
Hna 10.0 s $) /6.7 5.5/ 6)
146 5 145. 9258 6.3 s $) /6.6 6.2/ 2°)
47| 5 146.9278 4.02 s $) /5.0 4.6/
148 5 147. 9322 1.1s $) /7.26 2-
M9 148. 9342 1.10 s $) /5.5 0.1335
0. 009- 1. 709
150 149. 9386 0.51 s x—ra%/
(0.097-0. 209)
1) 5 150. 9416 >0.15 s
92| a 151. 946 >0.15 us
193] 5 152. 949 >0. 15 us
54 153. 954
%5 a 154. 958
ssCe 140. 116( 1)
19ce 118. 953
120Ce 119. 947
121Ce 120. 944 1.1s $' p
122Ce 121.938
Pce 122.936 3.8 s $' ,EC/ .8.6 ann. rad. /
124Ce 123.931 6. s EC/.5.6
125Ce 124. 929 9.6 s $"  EC 7. 71 2- ann. rad./

0. 1346
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At omic
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W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy Spi n Nucl ear El ect .
/lntensity Magneti c Quadr .
(MeV /| 9% (h/ 2B) Mom (nm) Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

126
127Ce

128Ce
IZQCe
130Ce

131NCe

131(:e

132NCe
132(-.-e

133"{\e

133Ce

134(:-e

125.
126.

127.
128.
129.

130.

131.

132.

133.

9241
9228

9189
9187
9147

9144

9115

9116

9090

50. s
32. s

4.1 m
3.5 m
26. m

10. m

9.4 s
3.5 h

3.16 d

Cl 4.

" L EC/6.1
" ,EC/3.2
" ,EC/5.6
" L EC/2.2

$" EC
$', EC/4.0

I T/ 2. 340
EC/1.3

$", EC/

$'/8/2.9
EC/ 92/

EC/ 0.5

2.8/

0+

1/ 2+

1.3/ 9/ 2-

0+

0. 1666
0. 056- 1. 329

(0.0675- 1. 015
ann. rad./
La k x-ray
0.047-1.431
ann.rad./
0. 2304
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138mce 20. s I.T./0. 446 11/ 2- Ce k x-ray
0. 0826
0. 1497
0.2134
o) 134. 90915 17.7 h $ /1/2.026 0.8/ 1/ 2+ La k x-ray
EC/ 99 / 0. 0345
0. 2656
0. 3001
0. 6068
1380 0.185(2) 135. 90714 >0. 7x10* y EC EC 0+
137MCe 1.43d |.T./99 /0.254 11/ 2- 1.0 Ce k x-ray
EC/ 0.8 / 0. 1693
0. 2543
B 136. 90778 9.0 h $ /1.222 3/ 2+ 0.96 Ic_)a k x-ray
. 447
136 0.251(2) 137. 90599 >0.9x10* y EC EC 0+
139MCe 56.4 s 1. T./0.7542 11/ 2- ge7lé4§— ray
19Ce 138. 90665 137.6 d EC/ 0. 28 3/ 2+ 1.06 La k x-ray
0. 16585
140 88.450(51) 139.905435 0+
H1Ce 140. 908272 32.50 d $) /0.581 0. 436/ 69 7/ 2- 1.1 Pr k x-ra
) 0.581/31 0. 14544/ 48.0
14 11.114(51) 141.909241 >1.6x10Yy & ¢ 0+
13Ce 142.912382 1.38 d $) /1.462 1. 404/ 3/ 2- 0.43 Pr k x-ray
1.110/ 47 0. 0574
0. 2933
Hice 143. 913643 284.6 d $) /0.319 0.185/ 20 0+ Pr k x-ray
0. 318/ 0. 0801
0. 1335
H5Ce 144. 91723 3.00 m $) /2.54 1.7/24 3/ 2- Pr k x-ray
1.3 0. 0627
0. 7245
148ce 145. 9187 13.5 m $) /1.04 0.7/ 90 o+ Pr k x-ray
0. 0986
0.2182
0. 3167
“ce 146. 9225 56. s $) /3.29 3.3/ 8. (Z)ggo
. 7
148ce 147. 9244 56. s $ /2.1 1. 66/ 0+ 0. 0904
0. 0985
0. 1212
o 0.2918
149ce 148. 9283 5.2s $) /4.2 0. 0577
0. 0864
0. 3800
150 149. 9302 4.4 s $) /3.0 0.1099
151 150. 9340 1.0 s $) /5.3 0. 0526
152Ce 151. 9366 1.4 s $) /4.4 Pr k x-ray
0. 098
0. 115
153 152. 9406 >0.15 ps
154 153. 943 >0.15 ps
185 154. 947 >0.15 ps
156 155. 951
57Ce 156. 956
soPr 140. 90765( 2)
12ipy 120. 955 0.6 s
122pp 121. 952
123pp 122. 946
124pp 123. 943 1.2s $" , EC/ 12. ann.rad. /
25py 124. 9378 .3.3s $" ann. rad. /
0. 1358
125pp 125. 9353 3.1s $" ,EC .10.4 ann. rad. /
) (0. 170-0. 985)
2 py 126. 9308 4.2 s $/.7.5 ann. rad. /
(0.028-0.8%49)
128pp 127.9288 3.0 s $" ,EC .9.3 ann. rad. /
0.207/100
0.400- 1. 373
129pp 128. 9249 32 s $" ,EC/5.8 ann. rad. /
(0.03%- 1. 865)
130pp 129.9234 40. s $" ,EC/8.1 ann. rad. /
13y 5.7s (0.06 - 0.16)
Bipp 130. 9201 1.7 m $" ,EC/5.3 5.5 ann. rad. /
(0. 059-0. 980)
132pp 131.9191 1.6 m $" L, ECT7.1 ann. rad. /
0. 325
0. 496
0.533
133npy 1.1s I T/0.192 0. 1305
0. 0617
133pp 132. 9162 6.5 m $" ,EC/4.3 5/ 2+ an8.72ad /
0.1343
0. 2419
0. 3156
0. 3308
0. 4650
13ampy .11, m $"  EC ann. rad./
.294
0. 460
0. 495
0.632
134pp 133. 9157 17. m $" ,EC/6.2 2+ anggr ad. /
. 294
0. 495
135pp 134.9131 24. m $" EC/3.7 2.5/ 3/ 2+ ann.rad./
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0.2135
0. 2961
s 0. 5832
13%pr 135. 91265 13.1 m $" /57 /15.13 2.98/ 2+ ann. rad./
EC/ 43 Ce k x-ray
0. 5398
5 0.5522
87pr 136. 91068 1.28 h $ /126 /12.70 1. 68/ 5/ 2+ ann. rad./
EC/ 74 | Ce k x-ray
0. 4339
0. 5140
0. 8367
(0.16 - 1.8)
138mpy 2.1 h $° /24 / 1. 65/ 7- ann. rad. /
EC/ 76 / Ce k x-ray
0. 3027
0. 7887
1. 0378
a8 (0.07 - 2.0)
138pp 137.91075 1.45 m $" /175 /4.44 3.42/ 1+ ann. rad./
EC/ 25 / Ce k x-ray
0. 7887
139py 138. 90893 4.41 h $" /8 /2.129 1.09/ 5/ 2+ ann.rad./
EC/ 92 / Ce k x-ray
0. 2551
1.3473
1.6307
140py 139. 90907 3.39 m $" /51 /3.39 2.37/ 1+ ann.rad./
EC/ 49 / Ce k x-ray
0. 3069
1.5965
H4lpp 100. 140. 907648 5/ 2+ +4, 275 -0.08
La2mpy 14.6 m 1. T./0.004 c.e./ 5- 2.2
42pp 141. 910041 19.12 h $) /2.162 0.58/4 2- +0. 234 +0. 030 0. 5088
5 EC/ 0. 744 2.16/ 96 57580
143pp 142.910813 13.57 d $) /0.934 0.933/ 7/ 2+ +2.70 +0. 8 0.7420
1a4mpp 7.2 m I T/ 99+/ 0. 059 3- Pr k x-ray
$) / 0. 0590
0. 6965
0. 8142
H44pr 143. 913301 17.28 m $) /2.998 0.807/1 0- 0. 69649
2.30/ 1.48912
2.996/98 2.18562
H45pr 144. 91451 5.98 h $) /1.81 1.80/97 7/ 2+ 0.0725
0.6758
0.7483
46pp 145. 9176 24.2 m $) /4.2 2.2/ 30 2- 0. 4539/ 48
3.7/10 1.5247
4.2/ 40
47py 146. 91898 13.4 m $) /2.69 1.5/ 3/ 2+ 0. 3146/ 24
2.1/ 0.5779/ 16
0. 6413/ 19
1a8mpy 2.0m $) / 4.0/ (4) 0.3016
3.8/ 0. 4506
0. 6975
148py 147.9222 2.27 m $) /4.9 3. g; 1 0.3017
14opy 148. 92379 2.3 m $) /3.40 3.0 (5/2% 0.1085
0.1385
0.1651
150pr 149. 9270 6.2 s $) /5.7 1 0. 1302
5.5 0. 8044
0. 8527
151pp 150. 9283 22.4's $) /4.2
152pp 151. 9319 3.2s $) /6.7 4* 0. 0726
0. 164
5 0. 285
13pp 152. 9339 4.3 s $) /5.5
154pp 153. 9381 2.3 s $) /7.9
155pp 154. 9400
156pp 155. 944
57pp 156. 947
158pp 157. 952
59pr 158. 955
soNd 144. 24(3)
125N\d .6 s $°,p
125Ng 125. 943
127N 126. 941 1.8 s $" ,EC/9. (5/2) ann.rad./
128\d 127.935 4. s $' , EC 6. ann. rad./
129Nd 128. 933 4.9 s $" , EC/ 8. 5/2(-) ann. rad. /
(0.091- 0. 875)
130 129. 929 28. s $' , EC/ 5. ann. rad. /
BINd 130. 9271 0.5 m $" ,EC/6.6 ann. rad. /
. (0. 09-0. 36)
"2Nd 131.9231 1.5 m $" ,EC3.7 ann. rad. /
(0.099-0. 567)
33\d 132.9222 1.2 m $" ,EC/5.6 ann. rad. /
. (0. 06-0. 37)
H4Nd 133.9187 8.5 m $ /17 /2.8 0+ ann.rad./
3/ Pr k x-ray
0.1631/58
. (0. 09- 1. 00)
135 5.5 m $"/
135Nd 134.9182 12. $' /65 /4.8 9/ 2- -0.78 +2.0 ann.rad./
EC/ 35 / Pr k x-ra
0. 0415/ 23.
0. 204/ 51.
&O. 11-1. 8)
138Ng 135. 9150 50.6 m EC/94 /2.21 1.04/ 0+ rkx-ray
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$ /6 1/ 0. 0401/ 21.
0.1091/ 35.
s (0.10-0.97)
137\ 1.6 s I.T./0.5196 11/ 2- Nd k x-ray
0. 1084
0. 1775
s 0. 2337
'Nd 136. 9146 38. m $" /140 /3.69 1.7/ 20 1/ 2+ -0.63 ann. rad./
EC/ 60 / 2.40/ 20 Pr k x-ray
0. 0755
0. 5806
138\d 137.9119 5.1 h EC/1.1 0+ Pr k x-ray
0. 1995
0. 3258
139N 5.5 h |, T./12 /0.231 1.17/ 11/ 2- Nd k x-ray
$" /88 / Pr k x-ray
0.1139/ 34.
0. 7382/ 30.
YONd 138. 91192 30. m $' 125 /2.79  1.77/ 3/ 2+ 0.91 +0.3 ann. rad. /
EC/ 75 / Pr k x-ray
0. 4050
aoNg 139. 90931 3.37 d EC /0.22 0+ Pr k x-ray
HIING 1.04 m | T/ 99+/ 0. 756 11/ 2- Nd k x-ray
0. 7565
HINd 140. 909605 2.49 h EC/ 98 /1.823 0. 802/ 3/ 2+ 1.01 +0. 3 Pr k x-ra
$ /2 (0.15-1.7
142N 27.2(5 141.907719 0+
243\d 12.2(2 142. 909810 71 2- -1.07 -0.60
144Ng 23.8(3 143.910083  2.1x10% y 0+
145Ng 8.3(1) 144. 912569 71 2- -0.66 -0.31
145N\ 17.2(3) 145.913113 0+
H7Nd 146. 916096 10.98 d $) /0.896 0. 805/ 5/ 2- 0. 58 0.9 Pr k x-ray
0. 53102
0. 09111- 0. 686
H45\dl 5.7(1) 147. 916889 0+
H49Nd 148. 920145 1.73 h $) /1.691 1.03/ 25 5/ 2- 0. 35 1.3 Pr k x-ray
1.13/26 0.1143/19.
1. 42/ 0.2113/ 27.
5 . (0.06 - 1.6)
150N 5.6(2) 149.920887  .1x10®° y  $§ 0+
SING 150.923825 12.4 m $) /2. 442 1.2/ (3/2+) Pm k x-ray
0.1168
0. 2557
1.1806
80. 10- 1.99m
82Ng 151. 92468 11.4 m $) /1.1 0+ . 2785/ 29.
0. 2501/ 18.
80.016- 0.66)
153Ny 152. 9280 28.9 s $) /3.6 . 418
SN 153. 9296 25.9 s $) /2.8 0.1519
0. 7998
155N 154. 9334 8.9 s $) /5.0 0.1807
155N 155. 9355 5.5 s $) /4.1 0. 0848
157Nd 156. 9393
18Ng 157. 942
199Ng 158. 946
160N 159. 949
6ING 160. 954
Elpm
128pm 127.948 1.0 s $p Ann. r ad.
129pm 128. 943
pm 129. 940 2.5s $" , EC/11. 0. 1589
0. 326- 1. 062
31pm 130. 936 . 6.3s $" 0. 185
0.220
0. 146
32pm 131.934 6. s $' , EC/ 10. ann. rad. /
133pm 132.930 12. s $ EC/. 7.0 ann. rad. /
139pm 133. 9282 24. s $° ,EC/. 8.9 (5+) ann.rad. /
0.294
0. 495
135pm 134. 9247 0.8 m $ ,EC6.0 11/ 2- (0.13-0. 47)
36pm 135. 9235 1.8 m $° /89 /7.9 (3+) ann. rad. /
EC/ 11 / Nd k x-ray
0.3735
0. 6027
37pm 136. 9206 2.4 m $° ,EC/5.6 (11/2-) ann. rad. /
0. 1086
0.1775
138Mpm 3.2 m $ /50 /. 7.0 3.9/ 3+ 3. ann. rad. /
EC/ 50 / Nd k x-ray
0. 5209
0.7290
138pm 137.9193 10. s $ /6.9 6.1/ 1+ ann. rad. /
139mpyy 0.18 s I T/ 11/ 2-) 0.1887
139pm 138. 91678 4.14 m $° /68 /4.52 3.52/ 5/ 2+) ann. rad. /
EC/ 32 / Nd k x-ray
0.4028
(0.27 - 2. 4)
140mpm 5.87 m $° /170 / 3.2 7/ 2- ann. rad. /
EC/ 30 / Nd k x-ray
0.4199
0.7738
1.0283
140pm 139. 91585 9.2 s $" /189 /6.09 5.07/ 74 1+ ann. rad./
EC/ 11 / k x-ray
0.7738
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1pm 140. 91359 20.9 m $ /152 13.72 2.71 5/ 2+ ann.rad./
EC/ 48 / Nd k x-ray
0. 8862
1.2233
42pm 141. 91295 40.5 s $' /186 /4.87 3.8/ 1+ ann.rad./
EC/ 20 / k x-ray
0.6414
1.5758
143pm 142.910928  265. d EC/ 1. 041 5/ 2+ 3.8 Nd_k x-ray
$" /<6 x 10°% 0.742
144pm 143.912586  360. d EC/ 2. 332, 5- Nd k x-ray
$" /1 7x10°° 0.6180
0. 6965
145pm 144.912745 17.7 y EC/ 0. 163 5/ 2+ +3.8 +0. 2 lc\)ldokzé— ray
7
145pm 145.914693 5.53 y EC/ 63 /1.472 3- Nd k x-ray
$) /37 /1.542 0.795/ 0. 4538
0.7362
0. 7474
7Pm 146. 915134 2.623 y $) /0.224 0. 224/ 7/ 2+ +2.6 +0.7 8 %523%3
148mpm 41.3 d $) /95 /2.6 0.4/ 60 6- 1.8 0. 5503/ 94
I.T./5/0.137 0.5/17 0. 6300/ 89
0.7/21 0. 7257/ 33
= 147. 91747 5.37 d $) 12.47 1.02/ 1- +2.0 +0. 2 0. 5503
2.47/ 0. 9149
1.4651
49pm 148. 918330 2.212 d $) /1.071 0.78/9 7/ 2+ 3.3 0. 2859
1.072/90 0. 5909
0. 8594
%0pm 149. 92098 2.68 h $) /3.45 1.6/ (1-) 0. 3339/ 69
2.3/ 1.1658/ 16
1.8/ 1. 3245/ 17
60. 25-2.9)
51pm 150. 92120 1.183 d $) /1.187 0. 84/ 5/ 2+ +1.8 1.9 1677/ 8
0.2751/7
0. 3401/ 22
182 py 15. m $) ,1.T./ >6 80' 14-1. 4)
152mpm 7.5 m $) / 4- .1218
0. 2447
0. 3404
1.0971
1. 4375
152pm 151. 9235 $) /3.5 3.5/ 20 1+ 0.1218
3.50/ 60 0.12- 2. 1)
153pm 152. 92414 5. $) /1.90 1.7/ (5/2-) . 0910
0.1198
0.1273
154mpy 2.7 m $) / 2.0/ 0. 0820
0. 1848
1. 4403
1%4pm 153. 9266 1.7 m $ /4.1 1.9/ 0. 0820
0. 8396
1.3940
2.0589
0.08- 2.8
155pm 154. 9280 48. s $) /3.2 (5/2-) 0. 05-0. 78
1%8pm 155. 93106 26.7 s $) /5.16
15;Pm 156. 9332 10.9 s $) /4.6
18Py 157. 9367 5. s $) /6.3
159pm 158. 939 1.5 s
160pm 159. 943
61pm 160. 946
192pm 161. 950
53pm 162. 954
SM 150. 36( 3)
129gm 0.55 s $,p
1305m 129. 949
815m 130. 946 1.2s $" , EC/ ann.rad. /
1329m 131. 941 4.0 s $"
335m 132.939 2.9 s $" ,EC/ .8.4 5/ 2+ ann. rad. /
0. 3696
. 0. 0845
134Sm 133.934 11. s $" , EC/5. 0+ ann.rad. /
35G9m 134.932 10. s $ L, EC7. 712+ ann.rad./
1365m 135. 9283 42. s $ ,EC/4.5 0+ ann. rad. /
7Sm 136.9271 45, s $' ,EC6.1 ann.rad. /
¥Sm 137. 9235 3.0m $ ,EC/3.9 0+ ann. rad. /
0. 0536
0. 0747
13975m 10. s |.T./94 /0.457 (11/2-) 1.1 Smk x-ray
$° /61 0.1118
0. 1553
0. 1901
2 0.2673
1395m 138. 9226 2.6 m $ /75 /5.5 4.1/ 1/ 2+ -0.53 Pm k_x-ray
EC/ 25 0. 3678
0.4028
(0.27 - 2.4)
1405m 139. 9195 14.8 m $" ,EC/ 3.4 1.9/ 0+ ann.rad./
Pm k x-ray
0. 1396
0. 2255
(0.07- 1.7)
141mgm 22.6 m $ 132/ 1.6/ 11/ 2- -0.83 +1.6 ann.rad./
EC/ 68 / 2.19/ Pm k x-ray
1.T./0.3 /0.1758 0. 1966
0.4318
0.7774
t41gm 140. 91847 10.2 m $" /52 /14.54 3.2/ 1/ 2+ -0.74 ann.rad./
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EC/ 48 / Pm k x-ray
0. 4382
429m 141. 91520 1.208 h $° /6 /2.10 1.0/ 0+ ann. rad. /
EC/ 94 / Pm k x-ray
143mgm 1.10 m | T/ 99/ 0. 7540 11/ 2- 8m7lé46— ray
1435m 142.914624 8.83 m $" /146 /3.443 2.47/ 3/ 2+ +1.01 +0. 4 ann. rad. /
EC/ 54 / Pm k x-ray
1. 0565
1449m 3.07{7) 143. 911996 0+
145Sm 144.913407  340. d EC/ 0. 617 7/ 2- -1.12 -0.60 Pm k x-ray
0.0613
0.4924
1485m 145.913038  1.03x10%y "/ 2.50/ 0+
147Sm 14.99(18 146.914894  1.06x10™7y "/ 2.23/ 7/ 2- -0.815 -0.26
1485m 11.24(10) 147.914818  7x10° y / 1.96/ 0+
1495m 13.82(7) 148.917180  10%° y " 7/ 2- -0.672 +0. 075
1805m 7.38(1) 149. 917272 0+
o sm 150.919929  90. y $) /0.0768 0.076/ 5/ 2- -0.363 +0.7 0.02154
1825m 26.75(16) 151.919729 0+
1535m 152. 922094 1.929 d $) /0.808 0. 64/ 3/ 2+ -0.0216 +1.3 Eu k x-ra
0. 69/ 0. 0697/ 4.
0.10318/29
0.075-0.714
1%45m 22.75(29) 153.922206 0+
%55m 154.924636 22.2 m $) /1.627 1.52 3/ 2- 1.1 Eu k x-ray
0. 1043/ 75.
1%55m 155. 92553 9.4 h $) /0.72 0. 43/ 0+ 0. 0872
0.71/ 0. 1657
0. 2038
57Sm 156. 9283 8.0 m $) /2.7 2.4/ 3/ 2- Eu k x-ray
0. 1964
0.1978
0. 3942
1585m 157. 9299 5.5 m $) /2.0 0+ 0. 1894/ 100.
0. 3636/ 82
1595y 158. 9332 11.3 s $) /3.8 0. 1898
1805m 159. 9353 9.6 s $) /3.6 0+ 0.110
1osm 160. 9388 4.8 s 0. 264
1%29m 161. 941
1635m 162. 945
1695m 163. 948
1655m 164. 953
«sEU 151. 964( 1)
oo =11 0.9 ns p 1. 027/
o =1 .26. ms $hp p/ 0. 95
132F, 131. 954
= 132. 949
12EU 133. 946 0.5 s EC, $" ann. rad. /
o= 134. 942 1.5s EC $" /.8.7 ann. rad. /
136y 3.2 s 7+ 0. 255
=1 135. 940 3.9 s EC, $* /10. 1+ ann. rad./
=1 136. 935 11. s EC/ .7.5 11/ 2- ann. rad. /
=1 137. 9335 12. s EC,$ /. 9.2 7+ 5 ann. rad. /
BEY 138. 9298 18. s EC $" /6.7 6 ann. rad./
Laomgy, 0.125 s EC, ann. rad. /
140 139. 9285 1.51 s EC 3" /8.4 1- ann. rad. /
HMIMEY 3.0 s $° /58 / 11/ 2- ann. rad. /
EC/9 / Eu k x-ra
1. T./33/0.0964 (0.09- 1.6)
=1 140. 9244 40. s $'/81 /5.6 5/ 2+ +3.49 +0. 85 ann. rad. /
EC/ 15 / Sm k Xx-ray
0. 3845
0. 3940
azmgy 1.22 m $°/83 / 4.8/ 8- +2.98 +1. 4 ann. rad. /
EC/ 17 / Sm k x-ray
0. 5566
0. 7680
1.0233
=T 141. 9231 2.4s $) /94/7. 4 7.0/ 1+ +1.54 +0. 12 ann.rad./
EC/ 6 0. 7680
M3Ey 142. 92017 2.62 m $" 172/5.17 4.1/ 5/ 2+ +3. 67 +0. 51 ann. rad. /
EC/ 28/ 5.1/ Sm k x-ray
0.1107/7
1.5368/ 3
1.9127/2
=Tl 143. 91879 10.2 s $" /86 /6.33 5.31/ 1+ +1. 89 +0. 10 ann. rad. /
EC/ 13 / Sm k Xx-ray
1. 6601
= 144. 916263 5.93 d $" /2 12.660 0. 79/ 5/ 2+ +4. 00 +0. 29 ann. rad./
EC/98 /1.71 Sm k x-ray
0. 6535
0. 8937
1. 6587
=T 145. 91720 4.57 d $" /5 /3.88 1. 47/ 4- +1. 42 -0.18 ann. rad. /
EC/ 95 / Sm k x-ray
0. 6336
0. 6341
0. 7470
go. 27 - 2.64)
=T 146.916742  24.4 d EC/99. /1.722 5/ 2+ +3.72 +0. 53 m k x-ray
$ /0.4 / 0.12113
0. 19725
0.6776
“eEy 147.91815 54.5 d EC/ 3. 11 0.92 5- +2.34 +0. 35 Smk x-ray
0. 5503/ 99
0.6299/ 71.
0.067-2. 17)
Ry 148. 91792 93.1d EC/ 0. 692 5/ 2+ +3.57 +0.75 m Kk x-ray

0. 2770
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %

0. 3275
=T 149. 91970 36. y EC/ 2. 26 5- +2.71 +1.13 Smk x-ray
0. 3340
0. 4394
0.5843
go. 25- 1.8)
= 12.8 h $) /192 / 1.013/ 0- m K x-ray
$ /0.4 1. 24/ 0. 3339
EC/ 8 / 0. 4065
BEy 47.81(6) 150. 919846 5/ 2+ +3. 472 +0. 90
=T 1. 60 |.T./0.1478 8- Eu k x-ray
0. 0898
B =T 9.30 $ 172 1 1.85/ 0- Smk x-ray
EC/ 28 / 0. 89/ 0.12178
0. 84153
0. 96334
82Ey 151.921741  13.5 y EC/72 /1.874 0.69/ 3- -1.941 +2.71 Smk x-ray
$) /28 /1.818 1.47/ Gd k x-ray
0.12178
0. 34427
1. 40802

(0.252-1.528)

18gy 52.19(6) 152. 921227 5/ 2+ +1. 533 +2. 41
1SAMEy 46.1 m I.T./. 0.16 8- Eu k x-ray

0. 0682

0. 1009
27/ 29 3- -2.01 +2.8 Gd k x-ray
58/ 38 0. 12299/ 40.
0. 72331/ 20.
98/ 4 1. 2745/ 36
87/ 11 g()j. 059- 1. 90)
15/ 5/ 2+ +1.52 +2.4 k x-ray
0. 0865/ 30
0. 1053/ 20
.30/ 11 1+ 11 0. 08899/ 9.
0. 64623/ 7.
2012 0. 723441/ 6.
.45/ 31 0.8118/10.

> T

ey 153. 922976 8.59 y $)/99. 9/ 1. 969
EC/ 0.02/0.717

crRoooo
®
>
=
=
]

155y 154.922890 4.76 y $) /0.252

=Tl 155. 92475 15.2 d $) /2.451

NROO
N
©
<
w
o

157gy 156. 92542 15.13 h $) /1.36

o
©
I
X

(57 2+) +1. 50 +2.6 Gd k x-ray
. 0639/ 100.
3705/ 48.

158y 157. 9278 45.9 m $) /3.5 2.5/ (1-) +1. 44 +0.7

159gy 158. 92909 18.1 m $) /2.51 4/ (51 2+) +1. 38 +2.7

57/

/ .
Z/ (0-)

Eat AN

160y 159. 9315 38. s $) /4.1

©00000000000000000
o
[{e]
(6}
~

=11 160. 9337 27.

$)
=1 161. 9370 11.

$)

.
aw

nw n
o~

1s $" (0. 163- 0. 360)

EC, $" /.8.8 ann. rad. /
EC ¢ 0. 0647
0.1216
/| .7.7 0. 104-0. 323
8 O+ 0.1748
3 /3 11/ 2- ann. rad. /
/

1365 135. 947
136 137. 9400

1839 138. 9381
140 139. 934

JpsCs 140. 9322
141. 9276

POoT AR
n O~N®»
1]
n n

0+ ann.rad./
4.2 1/ 2+ ann.rad./
71 11/ 2- ann. rad./
EC/ 33 / Eu k x-ray
1.T./ 0.1176
0.2719
0. 5880
0. 6681

(e 142. 9266 39. s $° /82 /6.0 1/ 2+ ann. rad. /
EC/ 18 /

H
S
&
RPRNNEROT

143Gj
"Gd

e 143. 9234 4.5 m $° /45 /4.3 3.3/ 0+ ann. rad. /

/
s 1.44 m 9/55 /70. 749 11/ 2- 0. 0273

e 144.92169 23.4 m $" /33 /5.05 2.5/ 1/ 2+ ann. rad. /
EC/ 67 /
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
EO' 32- 3.69)
198y 145. 91831 48.3 d EC/99.9 /1.03 0.35/ 0+ u k x-ray
$" /0.2 0. 1147
0. 1155
0. 1546
M 146. 919090 1.588 d EC/99.8 /2.188 0.93/ 71/ 2- 1.0 Eu k x-ray
EC/0.2 / 0. 2293
0. 3699
0. 3960
0. 9289
5 (0.1-1.8)
4 147.918111 75. vy "/ 3.27 3.1828/ 0+
1990 148.919339 9.3 d EC/ 1. 32 71 2- 0.9 Eu k x-ray
0. 1496
0. 2985
0. 3465
150 149. 91866 1.8x10°y  */2.80 2.73/ 0+
iy 150.920345  124. d EC/ 0. 464 71 2- 0.8 Eu k x-ray
0.1536
0. 2432
152 0.20(1) 151. 919789 0+
1830 152.921747  240. d EC/ 0. 485 3/ 2- 0.4 Eu k x-ray
0.09743
0.10318
154 2.18(3) 153. 920862 0+
185 14.80(12) 154.922619 3/ 2- -0.259 +1.30
158 20.47(9 155. 922120 0+
57 15. 65(2 156. 923957 3/ 2- -0. 340 +1. 36
158 24.84(7 157. 924101 0+
Bde | 158.926385 18.6 h $) 0.971 0.971/58 3/ 2- -0. 44 Tb k x-ray
0.913/29 0. 36351
0. 607/ 12 0. 058-0. 855
160 21.86(19) 159.927051  >1.9x10° y § ¢ 0+
i 160. 929666  3.66 m $) /1.956 1.56/ 85 5/ 2- Tb k x-ray
0.1023
0. 3149
0. 3609
820y 161.930981 8.4 m $) /1.39 1.0/ 0+ 8. 4030
. 4421
185 162. 9340 1.13 m $) /3.1 0. 2868
0.214
1. 685
e 163. 9359 45. s $) /2.3
165 164. 9394 10 s $
166 165. 942
167 166. 946
168 167.948
199G 168. 953
sTh 158. 92534( 2)
138Tb
39Th 138. 948 1.6 s 0. 109
0.120
140Th 139. 946 2.4's $",EC/ 11 0. 329
0. 355-0. 740
11T 140. 941 3.5 s $ EC/. 8.3
1a2mrh 0.30 s $ EC 4-
14sz 141. 939 0.60 s $" ,EC/ 10 0+
43T 142. 9346 12. s $" ,EC/7.4 11/ 2-
1a4mrh 4.1 s 1T 5-
4T 143. 9324 <1.5s $" ,EC/8.4 1+
145mry 30. s $" ,EC/ . 6.6 11/ 2- ann. rad. /
0. 2577
0. 5370
0. 9876
15Th 144. 9287 $" ,EC/6.5 1/ 2+
146 23. s $ /176 / (5-) ann. rad. /
EC/ 24 / Gd k x-ray
1.0789
. 1.5795
4 145. 9270 . 8. s $ /8.1 1+
147MTh 1.8 m $° 135/ 11/ 2- ann. rad. /
EC/ 65 / Gd k x-ray
1.3977
1.7978
7Th 146. 92404 1.6 h $ 142 14.61 5/ 2+ +1.70 ann.rad./
EC/ 58 / k x-ray
0. 6944
1.1522
(0.120-3.318)
148mTh 2.3 m $° /25 / 9+ ann. rad. /
EC/ 75 / Gd k x-ray
0. 3945
0. 6319
0. 7845
0. 8824
18T 147. 92422 1.00 h $" ,EC/5.69 2- -1.75 -0.3 ann. rad./
k x-ray
0. 4888
0. 7845
(0.14 - 3.8)
149mTh 4.16 m EC/ 88 / 11/ 2- ann. rad. /
$" /12 1/ & k x-ray
0. 1650
0. 7960
) 148.923243  4.13 h $ /4 /3.636 1.8/ 1/ 2+ +1.35 Gd k x-ray
"/ 16/ 3.97/ 0. 1650
0. 3522
0. 3886
(0.1-3.2)
150mThH 6.0 m $° /17 / ann.rad. /
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El em Nat ur al
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At omic
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Wei ght
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W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy
/lntensity

(MeV_/

%

Spi n
(h/ 2B)

Nucl ear
Magneti c
Mom (nm)

El ect

Quadr .
Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

150Tb

151m-|-b

151Tb

152m]—b

152Tb

153Tb

154rr1ZTb

154ml-|-b

1547p

155Tb

156rIETb
156mlTb
156Tb

157Tb
158m-|-b
158Tb

13$E 100

161Tb

162Tb

163Tb

164

165Tb

166

167Tb

168
169¥tb)

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.
159.

160.

161.

162.

163.

164.

165.
166.

167.
168.

92366

923099

92407

923433

92469

92350

924744

924021

925410

925343
927164

927566

92948

930644

9334

9349

9380
9401

9436
946

25. s

17.61 h

17.5 h

2.34 d

23.1 h

21.5 h

1.02 d
5.3 h
5.3 d

1.1x10% y
10.5 s
1.8x10% y

72.3 d

6.91 d

19.5 m

. 21s
19 s
8 s

EC/ 83 /

$" ,EC/ 4. 66
1. T./95 /

$" L ECIT7 /

$° /1 /2.565
EC/ 99 /

I.T./79 /0.5018
EC/ 21 /4.35

$° /20 /3.99
EC/ 80 /

EC/ 1.570

EC/ 99 /3.56
$° /1

EC/ 0. 82

1.T./
I.T./0.0884
EC/ 2. 444

EC/ 0. 0601
I.T./0.11

EC/ 80 /1.220
$) /20 /0.937

$) /1.835

$) /0.593
$) /2.51
$) /1.785

$) /3.9

$) /3.0

$/

0

1
2

oo

» ooo

70/

86/
45

.57/ 47
. 86/ 27

.46/ 23
.52/ 66
.6/10

. 80/

.71

11/ 2-

1/ 2+

(8+)

5/ 2+

(7-)

(3-)

3/ 2+

3/ 2+

(1/2-)

3/ 2+

(5+)

3/ 2+

-0.90

+0. 92

-0.58

+3. 44

+2.01

+2.01

+1.76

+2.014
+1.79

+0. 3

+1.1

+3.

+1.41

+2.

+1.4
+2.7

+1.43
3.8

+1.2

Gd k x-ray

0.4384

0. 6380

0. 6504

0. 8275

ann. rad./

0. 4963

0. 6380

80.3— 4. 29)
. 0229

0. 0495

0. 3797

0. 8305

Gd k x-ray

0. 1083

0. 2517

0. 2870
(0.1-1.8)

Tb k x-ray
Gd k x-ray
0.2833
0.3443

057
.070
. 075-0. 227

OOO FPRPPOOO000Y S
~
&
A
©
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SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
sot . t om 1 ght t B m(n m
| (A % Wi gh W dt h(MeV)  (/ MeV) (MeV / (h/ 2B) Mom (nm) Mo (b) (MeV./ %
0Th 169. 950
1Th 170. 953
Y 162. 50( 3)
139 +
Dy 0.6 s $'p
WDy 139. 954 .
142Dy 140. 951 0.9 s EC $. /9.
Dy 141. 946 2.3 s EC $ /7.1
143py 142. 9440 3.9 s EC,$" /. 8.8
144 143. 9391 9.1s EC, $ /. 6.2
145 144. 9365 14. s EC, $" 11/ 2-
146 0.15 s 1. T. 10+
146 145. 9325 30. s EC, $" /5.2
a7 56. s I.T./40 / (11/2-) -0. 66 +0.7 Dy k x-ray
$" , EC/ 60 / 0.072
0.6787
147py 146. 9309 75. s EC, $" /6.37 1/ 2+ -0.92 ann. rad. /
0.1007
0.2534
0. 3653
148Dy 147. 92710 3.1 m $ /4 /2.68 1.2/ 0+ ann. rad. /
EC/ 96 / Tb k x-ray
0. 6202
149py 148. 92734 4.2 m $' , EC/3.81 (712-) -0.12 -0.62 ann. rad. /
0. 1008
0.1063
0.2534
0. 6536
0.7894
1.7765
1.8062
150Dy 149. 92558 7.18 m $* ,EC/67 /1.79 0+ Tb k x-ray
" /33 / 4.233/ 0. 3967
1y 150. 926181  17. m $' /5 /2.871 7/ 2- -0.95 -0.30 Tb k x-ray
EC/ 89 / 1764
16/ 4.067/ 0. 3030
0. 3861
0. 5463
0.16 - 2.09)
152py 151. 92472 2.37 h EC/ 0. 60 s 63/ 0+ b keé—ray
153 152.925763 6.3 h $ /1 /2,171 0. 89/ (7/2-) -0.78 .-0.15 Tb k x-ray
EC/ 99 / . 0807
" /0.01 / 3. 46/ 0. 0997
0.2137
. (0.08 - 1.66)
184py 153. 92442 3.x10°% y "/ 2.95 2.87/ 0+
155Dy 154. 92575 9.9 h $' /2 /2.095  0.845/ 3/ 2- -0.385 +1. 04 Tb k x-ray
EC/ 98 / 0. 0655
5 0.2269
156Dy 0. 056( 3) 155. 92428 0+
157Dy 156. 92546 8.1 h EC/1.34 3/ 2- -0.301 +1.30 Tb k x-ra
(0.0609-1. 319)
1Dy 0. 095(3) 157. 924405 0+
159py 158. 925736 144. d EC/ 0. 366 3/ 2- -0.354 +1. 37 gb356§- ray
160Dy 2.39(18) 159. 925194 0+
oDy 18.889(42) 160.926930 5/ 2+ - 0. 480 +2.51
12py 25.475(36) 161.926795 0+
1e3ny 24.896(42) 162.928728 5/ 2- +0. 673 +2.65
164 28.260(54) 163.929171 0+
165 1.26 m |.T./98 /0.108 1/ 2- k x-ray
$ /12 0. 1082
0. 5155
165py 164. 931700 2.33 h $) /1.286 1. 29/ 7/ 2+ -0.52 +3.5 Ic-)bolg( é_sr ay
. 094
66Dy 165.932803  3.400 d $) /0. 486 0. 40/ 0+ Ho k x-ray
0. 0282
0. 0825
7Dy 166. 9357 6.2 m $) /. 2.35 1.78 (1/2-) Ho k x-ray
0. 2593
0. 3103
0. 5697
» (0.06 - 1.4)
188py 167. 9372 8.5 m $ /1.6 0+ Ho k x-ray
0. 1925
1%9py 168. 9403 39 $) /3.2 0. 4867
1Dy 169. 9427
Dy 170. 9465
12ny 171. 949
3py 172. 953
-Ho 164. 93032( 2)
1400 6 s p/ p/ 1.09
ot s o 8 :s p/ p/1.23
Mg 4.2 ms ", p p/1.71
142h, 141. 960 0.4s EC/$", p 0. 307
3y 142. 955
Mo 143. 952 0.7 s $" ,EC/ 12
M5Ho 144. 947 2.4 s $"
145H0 145. 9440 3.3 s $' ,EC/10.7 &10+) ann. rad. /
1Ho 146. 9396 5.8 s $' ,EC/8.2 1/ 2- ann.rad. /
18 9. s $" , EC/ 4- ann.rad. /
. S $ , . + ann. rad.
H8Ho 147.9372 2 " L EC/9.4 1 d./
0. 6615
. 1. 6883
940 21. s $" , EC/ 11/ 2- ann.rad. /
1. 0733
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- Ener gy
/lntensity
(MeV /| 9%

149|_b
150%

150|_b

151%

151|_b

152%

152|_b

153%

153|'b

154%

154|_b

155|_b

156%

156|_b

157|'b

158n2|_b

158ml|_b

158|_b

159%

159|_b

160n2

148. 93379

149. 9326

150. 93169

151. 93166

152. 93020

153. 93060

154. 92908

155. 9290

156. 92819

157. 92895

158. 927708

> 30. s
25. s

47. s

35.2 s

50. s

3.3 m

12. m

48. m

56. m

12.6 m

28. m

21. m

11.3 m

33.0 m

$" ,EC/6.01
$" , EC/

$" ,EC/6.6

$" ,EC/87 /
"/ 13

$" , EC/ 80/5.13
20 /

$*, EC/ 90/
"/ 10/

$', EC/ 88/ 6. 47
" 12/

$;, EC/ 99+/ 4. 12

$;, EC/ 99+/ 4. 13

$", EC/

$', EC/5.75

$',EC/ 4. 4

$'/5/2.54
EC/ 95/

|.T./44/
EC/ 56/

$', EC/

$'/8/ 4. 24
EC/ 92/

I T/ 0. 206

EC/ 1.838

I T/67/0.060

4.605/

4.519/

4.453/

4.387/

4.01/

3.91/

1.18/

1.30/

1/ 2+
(9+)

(9+)

(3+)

5/2

11/ 2-

(8+)

(5/2+)

(5+)

712-

(9+)

5+

1/ 2+

71 2-

1+
2-

+5.9

-1.02

+1.19

+6. 8

-0.64

+3.51

+2.99

+4. 35

+2. 44

+3.77

+4.28

+2.52

+0. 1

+0. 2

+1.5

+2.3

+3.0

+1.6

+4.1

+3.2

+1.8

Y
S
B
-
®
o
~

Y
S
B
-
Y
o
~

o
5
>
-
o
o
~

o
5
>
-
o
o
~

)
>
>
o]
o
~

[
>
=
)
(=X
-~

k x-ra
(??/1210 y
0. 1320
0. 2529
0. 3096
(0.06 - 1.2)

0. 0868
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160|_b

161%
lﬁll_b

162rr]_b

1szl_,o

163%
163

164%

164|_b

165

166%

166|_b

167|_b

168

168|_b

169|_b

170%

170|_b

171
172|_b
173
174
175|_b

ssEr

o)
146 Er
Er

147Er
148

149
149E

150Er
151Er
152Er
153Er
154Er

155Er

100.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.
171.

172.
. 951
174.
167.
143,
145.
146.
147.
148.
149.
150.
151.
152.
153.

154.

92873

927852

929092

928730

930231

930319

932281

933127

93550

93687

93962

941
9448

947
954
259( 3)

25.6m

6.8 s
2.48 h

1.12 h

15. m
1.09 s
4.57x10°% y
38. m
29. m

1.2x10° y

1.117 d

wn
onN
33

53 s
25. s

EC/ 33/ 3. 35

$", EC/ 3. 29

I T/0.211
EC/ 0. 859

| T/ 61/
EC/ 39/

EC/ 96 /0. 295
$ 14/

I.T./0.298

EC/ 0. 00258
I.T./0.140

EC/ 58 /0.987
$) /42 /0.963

$) /

$) /1.855

$) /1.007

$) /2.12

$) /

$) /3.87

$/
$) /

A

mem—&mae
-
A8

w0
99
MM o
QQ

-

B¢

(=4

w

-

=

5 90/

$', EC/ 47/ 4. 56
$*, EC/ 99+/ 2. 03
"/0.5

$', EC/ 47/ 3. 84
EC/ 53 /

0.57/

. 776/ 48
. 855/51

31/ 43
61/ 21
.96/ 15
.97/ 15

0000 krk

2.0/

4.804/
4.

4.35/
4.166/

5+

71 2-

1+

(1/2+)
71 2-
(6-)

1+

71 2-
7-

(712-)

3+

(712-)

1+

6+

11/ 2-
1/ 2+
0+

7/ 2-
0+

0+
(712-)

+3.71
+4. 25

+3. 60

+4.23

+4. 17
3.6

-0.934

-0.669

+4

+3.6

+3. 49
-3.

-0.42

-0.27

1970
6464

cooooo
~
N
oo
=Y

Er k x-ra
(0. 077- 1. 186

ann.rad./
ann.rad./

0. 351
(0.0045- 1 700)
ann.rad./

ann.rad./
Ho k x-ray
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
0.1101
0. 2415
= 155. 9308 20. m $° ,EC/1.7 0+ ann. rad. /
0. 0298
0. 0352
0. 0522
0. 1336
STEr 156. 9319 25. m $" ,EC/ 3.5 3/ 2- -0.412 +0. 92 Sngi%ad. /
0. 385
1.320
1.660
1.820
2.000
= 157. 93087 2.2 h EC/99.5 /1.78 0.74/ 0+ Ho k x-ray
$ /0.5 1/ 0.0719
0. 2486
0. 3868
199gr 158. 930681 36. m $" /7 12.769 3/ 2- -0.304 +1.17 ann. rad./
EC/ 93 / Ho k x-ray
0. 6245
0. 6493
o (0.07 - 2.5)
160y 159. 92908 1.191 d EC/ 0. 33 0+ Ho k x-ra
(0.05- 0. 963’
lEy 160. 93000 3.21 h EC/ 2. 00 3/ 2- -0.37 +1.36 Ho k x-ray
0. 8265
(0.07 - 1.74)
182py 0.139(5) 161. 928775 0+
= 162. 93003 1.25 h EC/ 1. 210 5/ 2- +0. 557 +2.55 Ho k x-ray
0. 4361
0. 4399
1.1135
=1 1. 601(3) 163. 929197 0+
=1 164.930723  10.36 h EC/ 0. 376 5/ 2- +0. 643 +2.71 Ho k x-ray
166y 33.503(36) 165.930290 0+
= 2.27 s I.T./0.208 1/ 2- Er k x-ray
0. 2078
1ngr 22.869(9) 166. 932046 712+ -0.5639 +3.57
=1 26.978(18) 167.932368 0+
=t 168. 934588 9.40 d $) /0.351 0.35/ . 100 1/ 2- +0. 485 gmlggg— ray
0.1182
170y 14.910(36) 169. 935461 0+
gy 170. 938026 7.52 h $) /1.491 5/ 2- 0. 66 2.9 Tm k x-ray
0. 11160
0. 29591
0. 30832
0.08 - 1.4)
172gy 171.939352  2.05 d $) /0.891 0.28/ 48 mk x-ray
0. 36/ 46 0. 0597
0. 4073
0.6101
B3y 172.9424 1.4 m $) /2.6 (7/2-) Tmk x-ray
0.1928
0.1992
0. 8952
A= 173. 9441 3. $) /1.8 TmK x-ra
0.100-0. 152
=1 174. 9479 1.2 m $ 0.0765-1
MSEr 175. 9503
MTEr 176. 954
TM 168. 93421(2)
“5Tm 3.5 :s p 1.73/91
1.4/9
146mTm 0.21 s $hp p/1.118
1.01/
0. 89/
15Tm 145. 967 0.06 s $" /14,
p 1.119/
0. 94/
47T 0.4 ms $,p p/1.115
' Tm 146. 961 0.56 s EC, $" /85 .10.7
p/ 15/ 1.052/
L48mrm 147. 9573 0.7 s $° , EC12. ann. rad./
148Tm
149Tm 148. 9524 0.9s $ ,EC .9.2 11/ 2-
190 149. 9494 2.3 s $* ,EQ .11.5 6- (0.1007-2. 177)
51Tm 150. 9454 4. s $ EC/7.5 ann. rad./
152mrm 8. s $°  EC 9+
152Tm 151. 9443 5 s $° ,EC/8.8 ann.rad. /
5Tm 152. 94203 1.6 s $" ,EC/ 10 /6. 46 ann.rad./
"/ 90 / 5.109/
154mrm 3.3 s $ ,EC/15 / "/ 5.031/ 100 ann. rad. /
" 4.84/0.24 0. 4605- 0. 7960
Tm 153. 9407 8.1s $" ,EC/56 /7.4 "/4.956/100 ann.rad./
" 144 4.83/0.45
%5Tm 154. 93919 30. s $" ,EC/5.58 0. 0315
"/ 4. 46/ 0.0638
0. 0881
0. 2268
0. 5320
5 0. 6067
1567 19. s " 4. 46/
56Tm 155. 9389 1.40 m $ EC/7.6 2- +0. 40 -0.5 ann.rad./
"/ 4.23/ 0. 3446
0. 4529
0. 5860

'Tm 156. 9367 3.6 m $" ,EC/ 4.5 2.6 1/2 +0. 48 ann. rad. /
"l 3.97/ 0.1104
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Nat ur al
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At omic
Mass or
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Hal f-1ife/
Resonance
W dt h( MeV)

Decay Particle Energy
/lntensity

Mode/ Ener gy

(/ MeV) (MeV I %

Spi n
(h/ 2B)

Nucl ear
Magneti c
Mom (nm)

El ect .

Quadr .
Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

158Tm

159Tm

160
160Tm

161Tm

162m]—m

162Tm

1B3Tm

164mr

64T

165Tm

166Tm

167Tm

168Tm

169Tm
170Tm

171Tm

172Tm

173Tm

174Tm

175Tm

100

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.
169.

170.
171.

172.

173.

174.

9379

9348

9354

9334

93394

93265

93345

932433

93355

932849

934171

934211
935798

936426
93840

93960

94216

94383

3. m

24. s

21.7 m

1.81 h

1.253 d

7.70 h

9.24 d

93.1 d

128.6 d
1.92 y
2.65 d

15.2 m

$° ,EC/74 /6.5
EC/ 26 /

$° /23 /3.9
EC/ 77 |

I T

$" /15 /5.9
EC/ 85 /

$" ,EC/ 3.2

$° /8 /4.81
EC/ 92 /

EC/ 98 /2.439
$° /1

1. T./80 /
$" ,EC/ 20 /

$° /36 /3.96 2.94/
EC/ 64 |/

EC/ 1. 593

EC/ 98 /3.04
$° 12/

EC/ 0. 748

EC/ 1. 679

$)/99. 8/ 0. 968 883/ 24
EC/0.2 /0.314

$) /0.096
$) /1.88

PPoooo
o
@
@
N

$) /1.298 0.80/21
0.86/71
0.70/ 14
1

$) /3.08
.20/ 83

$) /2.39 0.9/ 36
1.9/23

(2-)

5/ 2+

{9

7/ 2+

5+

1+

1/ 2+

2+

1/ 2+

3+

1/ 2+
1-

1/ 2+

(1/2+)

+0.

+3.

+0

+2.

+0

+2.

+0.

+0.

-0
+0

-0

04

42

16

40

07

. 082

38

. 139

092

. 197

23

232
247

230

+0.7

+1.9

+0. 58

+2.9

+0. 69

+0.71

+2.14

0. 3484
0. 3855

0. 0544
0. 29728
0. 80636

Er k x-ray
0. 0806
0.1844
0.7789
1.2734
2.0524

Er k x-ray
0. 0571
0.20778

Er k x-ray
0. 19825

0. 4475

0. 81595

Yb k x-ray
0. 08425
0.06674

Yb k x-ray
0.07879
1.38722
1.46601
1.52982
1.60861
Yb k x-ray
0.3988
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0. 98247
7oTm 175. 9471 1.9 m $) /4.2 2.0/ (4+) Yb k x-ray
1.2/ 0.1898
0. 3819
1. 0691
M7 Tm 176. 9490 1.4 m $
5T m 177. 9526
9 Tm 178. 9553
20Yb 173.04(3)
H8yh 147. 967
1Yb 148. 963 0.7 s $+, p p/2.5-6. 4/ 0. 647
150vp 149. 958
5lyp 150. 9545 1.6 s $ /8.5
152yp 151. 9502 3.2 s $" EC/5.5
153y 152. 9492 4. s $" EC/6.7
54Yh 153. 9455 0.40 s $" EC/7 14.49 ann.rad./
93 / 5.32/
%5vh 154. 9456 1.7 s $" ,EC/16 /6.0 -0.8 -1. ann.rad./
. "/ 84 /| 5.19/
156yp 155. 94277 26. s $', EC/ 21/ 3. 57 0+ ann.rad./
"[79 [ 4.69/
%7vh 156. 9427 39. s $', EC/99+/5.5 -0.64 ann.rad./
"/ 0.5/ 4. 69/ 0.231
(0.035-0. 670)
158yh 157. 93986 1.5 m $" ,EC/1.9 0+ ann.rad./
0.0741
0. 2526
150yl 158. 9402 1.4 m EC $ /5.1 -0.37 -.022 gmlléﬁx—ray
0.1772
0. 3297
0.3903
160yp 159. 9376 4.8 m $" EC/2.0 0+ ann. rad. /
0. 1404
0.1737
0. 2158
%lyp 160. 9375 4.2 m $" ,EC/3.9 3/ 2- -0.33 +1.03 ann.rad./
Tmk x-ray
0.0782
0.5999
0. 6315
162yp 161. 9358 18.9 m $ ,EC/1.7 0+ ann. rad. /
Tm k x-ray
0.1188
0. 1635
163yp 162. 9363 11.1 m $ /26 /3.4 1.4/ 3/ 2- -0.37 +1.24 ann. rad. /
Tmk x-ray
0. 0636
0. 8603
(0.06 - 1.9)
184y 163. 9345 1.26 h EC/1.0 0+ Tmk x-ray
0.0914
0.6752
15vh 164. 93540 9.9 m $° /10 /12.76 1.58/ (5/2-) +0. 48 +2. 48 ann. rad. /
EC/ 90 / Tm Kk x-ray
0. 0801
1. 0903
16vh 165. 93388 2.363 d EC/ 0. 30 0+ Tm k x-ray
0. 0828
0. 1844
0.7789
1.2734
2.0524
7vh 166.934947 17.5 m $" /0.5 /1.954 0.639/ 5/ 2- +0. 62 +2.70 Tm k x-ray
EC/99.5 / 0. 06296
0. 10616
0.11337
0.17633
168y 0.13(1) 167. 933895 0+
169myfy 46. s I.T./0.0242 1/ 2- gb0|§4§- ray
19vp 168. 935187 32.02 d EC/ 0. 909 7/ 2+ -0.63 +3.5 0.1979/35.9
0. 3078/ 10. 05
0. 0207-0. 2611
170vh 3.04 15; 169. 934759 0+
yh 14.28(5 170. 936323 1/ 2- +0. 49367
112y 21.83(67 171. 936378 0+
3y 16. 13( 27 172. 938207 5/ 2- -0.67989 +2. 80
4vh 31.83(92 173. 938858 0+
75vh 174.941273 4.19 d $) /0.470 0. 466/ 73 7/ 2- 0.77 Lu k x-ray
0.071/21 0.3963/13
0.353/6.2 (0.114 - 0.2
176myh 11.4 s I.T./1.051 (8-) Yb k x-ray
0.0961
0.1901
0. 2929
0. 3897
176 12.76(41) 175.942569  10* y $S$ 0+
177myly 6.41"s I.T./0.3315 1/ 2- Yb k x-ray
0.1131
0. 2084
7Yh 176.945257 1.9 h $) /1.399 1. 40 9/ 2+ Lu k x-ray
0. 1504
8y 177. 94664 1.23 h $) /0.65 0. 25/ 0+ 0. 1415
0. 3246
0. 3516

0.3815
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| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
0.6125
179y 178. 9499 8. m $) /2.4
1Z"Yb 179. 9523 2. m $) 0.1028-0. 4423
8lyp 180. 9561
L.Lu 174.967(1)
50m y .0.03 ns p/ 1.295
180 149. 973 49. s p
18Iy 16 :s p/1.31
Plu 150. 967 0.08 s p/ 1.231
22y 151. 963 0.7 s
33y 152. 959
B4y 153. 9571 1.0 s $" ,EC/10.8
155 y 2.6 s v 7.41
5Ly 154. 9542 0.07 s EC/ 8.0
i 5. 66/ 90
156m_y 0.20 s i 5.57/
6Ly 155. 9529 . 0.5s $° ,EC/9.5 ann.rad. /
i 5. 45/
7MLy 9.6 s " 4.925/
7Ly 156. 95010 4.8 s 57 ,EC/94 /6.93 00/ ann.rad./
" 5.
8Ly 157. 94984 10.4 s $" ,EC/99 /8.0 ann.rad./
i 4.67/ 0. 3682
0.4770
Ly 158. 9467 12.3 s $' ,EC/6.0 ann. rad. /
0. 1505
0. 1875
0. 3693
0Ly 159. 94654 36.1s $' L EC/7.3 ann.rad./
0. 2434
0. 3957
0.5773
By 160. 9432 1.2 m $' ,EC/5.3 ann.rad./
0. 0437
0.0671
0. 1003
0.1108
0. 1562
0. 2562
162m_y . 1.5 m EC/ 4-
%2y 161. 9432 1.37 m $" ,EC/6.9 1- ann. rad. /
0. 1666
6 0.6314
Lu 162. 9412 4.1 m $" ,EC4.6 ann. rad./
0. 0539
0. 0581
0. 1504
0.1631
0. 3717
4y 163. 9412 3.14 m $" ,EC/6.3 1.6/ 0.1238
3.8/ 0.2621
0. 7404
0. 8639
0. 8804
5Ly 164. 9396 10.7 m $° ,EC/3.9 2. 06/ 1/ 2+ ann. rad. /
0. 1206
0. 1324
0. 1742
0. 2036
(0.04 - 2.0)
66| |y 2.1 m $° /135 (0-) ann. rad. /
EC/ 65 / Yb k x-ray
1.0673
1. 2566
2.0986
66| 1.4 m $" ,EC/58 / (3-) ann. rad. /
I.T./42 /0.0344 0. 1024
0.2281
0. 2861
0.8119
o 0. 8301
188 165. 9398 2.8 m $ /25 /5.5 (6-) ann. rad. /
EC/ 75 Yb k x-ray
0. 1024
0.2281
0. 3375
0. 3679
®7 Y 166. 9383 52. m $ /2 /3.1 2.1/ 71 2+ Yb k x-ray
EC/ / 0. 0297
0.2392
(0.03- 2.0)
168m_y 6.7 m $° /12 / 3+ ann. rad. /
EC/ 88 / Yb k x-ray
1 T/ <0.8 0.1988/ 190
0. 8960/ 100
0.9792/128
o 0.018-2. 65
88y 167. 9387 5.5 m $ /6 /4.5 1.2/ (6-) ann. rad. /
EC/ 94 Yb k x-ray
0.1114
0.1124
0.2286
0. 3483
1. 4836
o9y 2.7 m |.T./0.0290 1/ 2- I5UOL é-ray
. 029
9y 168. 93765 1.419 d EC/ 2. 293 1.271/ 712+ 2.30 3.5 Yb k x-ray

0.19121
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El em Nat ur al
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At omic
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Hal f-1ife/
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W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)
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(MeV | %

Spi n Nucl ear
Magneti c
(h/ 2B) Mom (nm)

El ect

Quadr .
Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

170rrLu

170Lu

171rrLu

171Lu

172rrLu

172Lu

173Lu

174nLu

174Lu

1761

5Ly 97.41(2)
u

oLy 2.59(2)

1772

177rrLu

177Lu
178rrLu

178Lu

179Lu
lBOLu

181Lu
182Lu
183Lu

1BALU

72Hf

154,
155
156
157

158Hf
159|_|f
160Hf

161|_|f

162Hf

163Hf

164,
165

166|_|f

167""

168""
169Hf

169.

170.

171

172.

173.

174

175.

176.

177.

178.
179.
180.
181.
182.
183.
178.
153.
154.
155.
157.
158.
159.

160.
161.

162.

163.
165.

166.

167.
168.

93847

937910

. 939082

938927

940334

. 940768

942683

943755

945952

94732
9499
9518

9471

9406
9412

2.01d

=

.31 m
8.24 d

3.7m
6.64 d

1.37y
142. d

3.3y

3.66 h

3.73x10" y

6. m
160.7 d

6.65 d
23.1m
28.5 m

4.6 h
5.7 m
3.5 m

orN

o w oo
N

3533

25.9 m
3.25 m

I.T./0.0929

EC/ 3. 46

I.T./0.0711
EC/ 1. 479

I.T./0.0419
EC/ 2.519

EC/ 0. 671

$) /1.315

$) /1.192

s
|1 T/ 22/ 0. 9702
$)/ 78

$) /0.498
% /
$) /2.099

$) /1.405
$) /3.1
$) /2.5

$) /. 4.1

EC $" /3.0
EC/ 4.6
EC/93 /2.3
$° /7

$° /40 /4.0
EC/ 60 /

$" ,EC/1.8
EC/85 /3.3
$" /15 /

2. 44/

0.362/

0. 17086

1.229/
1.317/

0. 497/

2.03/

1.35/
1. 49/

1/ 2-

712+ 2.30

4- 2.90

7/ 2+ 2.28

6- 1.50
1- 1.9

7/ 2+ +2.2327
1- +0. 318

7- +3. 169

39/ 2-
23/ 2- 2.33

712+ +2.239

(9-)
1+

712+

(71 2+)

712+

0+

0+

0+

11/ 2-

(5/2-)

(5/2-)

+3. 49
-1.47

+4. 92

+3. 39

0. 9606
(0.08 - 2.1)
Lu L x-ray
0. 04449

1. 09367
(0.07 - 2.2)
Yb k x-ray
0.07860
0.27198
Lu k x-ray

Yb k X-ray
0.07664
1.2419

Hf k Xx-ray
0. 088372

0. 3377
0. 40795/ 50

ann.rad./

ann.rad./

ann.rad./
0.1739
0. 1963
0.4101
ann.rad./
0. 0454
0. 0621
0. 0710
0. 6882

ann. rad./
Lu k x-ray
0.0788
ann.rad./
Lu k x-ray
0.1754

0. 3152
ann. rad./
(0.0144-1. 311)
ann. rad./
Lu k x-ray
0. 3695
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El em
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W dt h( MeV)

Decay
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170""

171

171Hf

172""

173""

174

175Hf

176Hf

177rﬂZHf

177mle

177
178rr2Hf

178mle

178
179n‘2|_|f

179mle

179

1BOrr]_|f

180
181

181|_|f

182"]_"

182""
183Hf

184Hf

185

lBﬁHf
sTa

155Ta
156Ta

157Ta
158Ta
159Ta
160Ta
161Ta

162Ta

0.16(1)

5.26(7)

18. 60( 9)

27.28(7)

13.62(2)

35. 08( 16)

169

170.

171.

172.

173.
174.

175.

176.

177.

178.

179.
180.

181.
182.

183.

184.
185.

180.

155.
156.
157.
158.
159.
160.
161.

. 9397

9405

93946

9407

940042
941504

941403

943220

943698

945815

946549
949099

95055
95353

95545

9588
9609

9479(1)

972

968

9664
9629
9615
9584
9564

16.0 h

30.
12.2 h
1.87 y
23.6 h
2.0x10% y
71. d

51.4 m

25.1d

18.7 s

5.52 h

42,4

62. m

9.x10° y
1.07 h

4.1 h

nw
ou
33

12 :s
0.11 s

10 ns
37. ms
0.6 s
1.4 s
2.9 s

EC/1.1

EC $" /2.4

EC/ 0. 35

EC/1.6

EC/ 0. 686

I.T./2.740

I.T./1.1057

I.T./0.375

I.T./1.1416

/1.738
$) /1.027

$) /54 /1.60
I T/46 /1.173

$) /0.37
$) /2.01

$) /1.34

$" ,EC/20 /8.5
"/ 80_/
$" ,EC/10.1

$; ,EC/7.5
EC/ 8.6

0153

1/ 2-

0+
5/ 2-

0+
37/ 2-
23/ 2+

71 2-
16+

0+
25/ 2-

1/ 2-
9/ 2+
8-
0+

25/ 2-
0. 408/ 1/ 2-

0.49/43 8-
0.95/10

1.18/68 3/ 2-
1.54/25

. 74/ 38 0+
.85/ 16
.10/ 46

—LOO

.02/ .100
117
.927/3. 4
. 05/100

. 97/100
"/ 5.52/ 34
5. 60/ 55

5.41/
5.15

+0. 53
-0.67 +3. 46

-0.60 +2.7

+0. 7935 +0. 337
+8. 16 +6. 00

-0.641 +3.79
+9. +4.6

0. 4929

Ta k x-ra
0. 13294/ 54
0. 48200/ 100
0. 3459/ 20
Hf k x-ray
0. 0509
0.2244
0.3441
0. 4558
0. 5066
0.9428
Ta k x-ray
0. 2704
Ta k x-ray
0.0732
0. 4591
0. 7837
Ta k x-ray
0.0414

ann.rad./
ann.rad./

ann.rad./



TABLE OF THE

SOTOPES

El em
or
| sot .

Nat ur al
Abundance
(At om %

At omic
Mass or
Wei ght

Hal f-1ife/
Resonance
W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy
/lntensity

(MeV_/

Spi n
(h/ 2B)

Nucl ear

Magneti c
Mom (nm)

El ect
Quadr .
Mom  (b)

- Ener gy
/lntensity
(MeV /| 9%

163Ta
164Ta

165Ta
166Ta

167-|—a

168Ta

169Ta
170-|—a
171-|—a

172-|—a

173Ta

17£‘l-|—a

175Ta

176Ta
177-|—a

178m-|—a

178-|—a

179
180m]§a
180Ta

181Ta
182m-|—a

182Ta

1B3Ta

18474
18574

lBGTa

1B7Ta
188Ta

74W

0.012(2)

99. 988( 2)

162.
163.

164.
165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.
179.

180.

181.

182.

183.

184.

185.

186.
187.

183.

9544 10.6 s
14.2 s

9536

9508 31. s
9505 34. s

9486 1.4 m

9478 2.4 m

9459 4.9 m

9461 6.8 m

9445 23.3 m

9447 36.8 m

9446 3.6 h

9442 1.12 h

9437 10.5 h

9447 8.1 h

944472

2.4 h

9458 9.29 m

94593 1.8
947466

947996

15.8 m

950152

951373 5.1d

95401 8.7 h

95556 49. m

9586 10.5 m

9604
9637

84(1)

2.356 d

31, 2%10% y
8.15 h

114.43 d

$" ,EC/5.6
$ /177 16.7
EC/ 23 /
$" ,EC/4.4
$" /70 /6.0
EC/ 35 /
$" ,EC/3.7
$" /25 /4.9
EC/ 75 /
$" /124 /3.7
EC/ 76 /
$" /27 /3.8
EC/ 73 /
EC/ 2.0

EC/3.1
EC/ 1. 166
EC/

EC/99 /1.9
$ /1 /

EC/0.110

EC/ 87 /0. 854
$) /13 /0.708

|.T./0.5198

$) /1.814

$) /1.070

$) /2.87
$) /1.99

$) /3.9

4.62/

0.61/3
0.71/10

.25/ 30
.44/ 20
.52/ 40

45/ 5
.62/91

oo ooo

.11/15
.17/ 81

e

1.21/5
1.77/81

(3+)

(5/2-)

(5/2-)

(34)

712+

712+

(7-)

1+

712+
9-)
+

712+

10-

712+

(5-)

(71 2+)

(3-)

1.70

+2.370

+3. 02

+2. 36

+3.7

+0. 65

+3.3

+2.6

ann.rad./
0.2110
0. 3768

ann.rad./
Hf k x-ray
0. 1587

0. 3117
0.8101
ann.rad./

Ta k x-ray
0. 14678
0.17157
Wk x-ray
1. 12127/ 100
1.22138/ 79
0. 085- 1. 289
Wk x-ray
0. 0847
0.0991

0. 1079

0. 2461

0. 3540

WKk x-ray
0.2528/ 44
0.4140/ 74
(0.09-1.4)
Wk x-ray
0. 0697
0.1739
0.1776

Wk x-ray
0.1979
0.2149

0. 5106
(0.09 - 1.5)
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
158 0.14 ns - 8.28&3)/
158y 157. 974 1.3 ns i 6. 433/ 96
19w 158. 972 7. ms "
160 159. 9684 0.08 s "/ 5.92/ 0+
1w 160. 9671 0.41 s $" ,EC/18 /8.1
/82 / 5.78/
e2yy 161. 9626 1.39 s $" ,EC/54 /5.8 0+
"/ 46 /| 5. 54/
183w 162. 9624 2.8 s $" ,EC/59 /7.5
" 41 | 5. 38/
' 163. 95890 6. s $° ,EC/97 /5.0 0+ ann. rad. /
"3/ 5. 15/
185 164. 9583 5. 1s $ EC/99 /7.0 ann.rad./
"1/ 4.91/
166y 165. 95502 16. s $° ,EC/99 /4.2 0+ ann. rad. /
"1/ 4.74/
167 166. 9547 20. s EC/ 5. 6
' 167. 9519 53. s EC/ 3.8 ann.rad. /
"/ 10%/ 4.40(1) Ta k x-ray
0. 1755
(0.037-0.573)
' 168. 9518 1.3 m EC/5. 4 ann. rad. /
Ta k x-ray
3
(0.097-0. 699)
oW 169. 9485 2.4 m EC/ 2.2 ann. rad. /
Ta k x-ray
0.3162
(0.060-0. 144)
W 170. 9494 2.4 m EC/ 4.6 ann. rad. /
Ta k x-ray
0. 1842
(0.052-0. 479)
2w 171. 9474 6.6 m $" EC/2.5 ann. rad. /
Ta k x-ray
0. 0389
(0.034-0. 674)
BwW 172. 9489 6.3 m EC/ 4.0 ann. rad. /
Ta k x-ray
0. 4576
(0.035-0. 623)
AW 173. 9462 35. m EC/1.9 0+ ann.rad. /
Ta k x-ray
0. 3287
0.4288
0. 056-0. 429
75 174.9468 35. m EC/2.9 1/ 2- 0. 015-0. 27
ey 175. 9456 2.5 h $" ,EC/0.8 0+ . 03358
0.06129
0. 09487
0. 10020
7y 176. 9466 2.21 h EC/ 2.0 (1/2-) Ta k x-ray
0. 15505
0. 18569
0. 42694
178 177. 9459 21.6 d EC/ 0. 091 0+ Ta k x-ray
Lromyy 6.4 m 1 T/99.7/0.222 (1/2-) Wk x-ray
EC/ 0. 3/ 0. 2220
oW 178. 94707 38. m EC/ 1. 06 (7/2-) Ta k x-ray
0. 0307
180 0.12(1) 179. 946706  7.4x10*% y "/ 0+
Blyy 180. 94820 121.1 d EC/ 0. 188 9/ 2+ Ta k x-ray
0. 13617
0.15221
182 26.50(16) 181.948205  8.3x10% y "/ 0+
183mpy 5.15 s I.T./ (11/2+) Wk x-ray
0. 0465
0. 0526
0. 0991
0. 1605
183 14.31(4 182. 950224  1.9x10% y v/ 1/ 2- +0. 1177848
184 30. 64(2 183.950932  4.0x10® y "/ 0+
Lesmy 1.6 m I.T./0.1974 11/ 2+ Wk x-ray
0. 0659
0.1315
0.1737
185 184. 953420 4.8 d $? 10.433 0.433/99.9 3/ 2- 0. 12536
186 28.43(19) 185.954362  6.5x10% y ™ 0+
187wy 186. 957158 23.9 h $) /1.311 0. 624/ 66 3/ 2- 0.62 Re k x-ray
1. 315/ 16 0. 68572/ 33
0.081-1.18 0.134-0. 773
188y 187. 958487 69.78 d $) /0.349 0. 349/ 99 0+ 0. 0636
0.2271
0. 2907
189w 188. 9619 10.6 m $) /2.5 %.é; (3/2-) (0.1262- 1. 466)
o0mpy 0.3 ns
190wy 189. 9632 30. m $) /1.3 0. 95/ 0+ Re k x-ray
0. 1576
0. 1621
sRe 186. 207( 1)
10Re 159. 981 0.7 ms p/ 1.261(6)/91
" 6. 54/
51Re 160. 978 14 ns i 6. 24
p 1.35
1?Re 161. 9757 0.10 s ¥ 6.12/94
6.09/94
53Re 162. 9721 0.26 s $" ,EC/9.0 "/ 5.87/32

5.92/ 66
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
%Re 163. 9704 0.9 s $" ,EC/10.7
i 5.78/
*°Re 164. 9671 2. s $' EC/87 /8.1
i 5.51/
%5Re 165. 9651 2.5 s $ ,EC/9.4
i 5.50/
167" Re 6.2 s ", EC
*"Re 166. 9626 3.4s $ EC7.4
i 5. 015/
58Re 167. 9616 4.4 s $ ,EC9.1
6o "/ 4.833/ 0. 1117
1%9"Re 8.1s 4.70/
4.87/
1%9Re 168. 9588 16. s
°Re 169. 9582 9.2s $', EC/9.0 0. 1560
0. 3055
0.4125
b 170. 9555 15.2 s EC/ . 5.7
172Re 55. s $", EC/ (2) ann. rad. /
0.1234
0. 2537
0. 3504
'"?Re 171. 9553 15. s $' L EC/7.3 ann. rad. /
0.1234
0. 2537
Re 172. 9531 2.0 m EC/ .3.9 ann. rad. /
"Re 173. 9521 2.4 m $' ,EC/5.6 ann. rad. /
0.1119
0. 2430
175 174.9514 5.8 m $" EC/4.3 ann. rad./
%Re 175. 9516 5.3 m $" ,EC/5.6 (34) ann. rad. /
0. 1089
0. 2406
1Re 176. 9503 14. m EC/78 /3.4 (5/2-) ann.rad. /
" 122 Wk x-ray
0. 0797
0. 0843
0. 1968
5Re 177. 9509 13.2 m $ /11 /4.7 3.3/ (3) ann. rad. /
EC/ 89 / Wk x-ray
0. 1059
0.2373
0.9391
19Re 178. 9500 19.7 m EC/99 /2.71 0. 95/ (5/2+) 2. Wk x-ray
$ /1 0.1199
0. 2900
0.4154
0. 4302
1. 6803
180Re 179. 95079 2.45 m EC/92 /3.80 1.76/ 1- 1. ann. rad. /
$°/8/ Wk x-ray
0. 1036
0.9028
(0.07 - 2.2)
¥Re 180. 95006 20. h EC /1.74 5/ 2+ 3.19 Wk x-ray
0. 3607
0. 3655
0. 6390
1821Re 12.7 h EC/ 0. 55/ 2+ 3.3 +1.8 WKk x-ray
1. 74/ 0.0677
1.1214
1.2215
o (0.06 - 2.2)
%2R 181. 9512 2.67 d EC/ 2.8 (7+) 2. +4.1 Wk x-ray
0.0678
0.2293
1.1213
1.2214
183Re 182. 95082 70. d EC/ 0. 56 (5/2+) +3. 17 +2.3 \(;VIieé_srza
184"Re 165. d |.T./75 /0.188 8+ +2.9 Re k x-ray
EC/ 25 / 0. 1047
0. 2165
0. 92093
. (0.10- 1.1)
1%Re 183. 95252 38. d EC/ 1. 48 3- +2.53 +2.8 Wk x-ray
0. 79207
0.90328
(0.1-1.4)
185 37.40(2) 184. 952955 5/ 2+ +3.1871 +2.18
185"Re 2.0x10°y 1.T./0.150 8+ Re k x-ray
0. 0590
85Re 185. 954986 3.718 d $) /92 /1.070 0.973/21 1- +1.739 +0. 62 Wk x-ray
EC/ 8 /0.582 1.07/71 0.1227/0.6
0.1372/9.5
(0.63-0.77)
187 62.60(2) 186.955751  4.2x10° y  $) /0.00266 0. 0025/ 5/ 2+ +3.2197 +2.07
188"Re 18.6 m I-T./0.172 (6-) Re k x-ray
0.0925
0.1059
88Re 187. 958112 17.00 h $) /2.120 1.962/ 20 1- +1.788 +0. 57 Gs k x-ra
2.118/ 79 0. 15502
0. 309- 2. 022
189Re 188.959228 24. h $) /1.01 1. 01/ (5/2+) 0.1471
0. 2167
0.2194
0. 2451
190"Re 3.0 h $) /51 / (6-) Re k x-ray
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El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mbde/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
1.T.749 / 0.1191
0.2238
0.6731
g. 1-1.79)
190Re 189. 9618 3.0m $) /3.2 1.8/ (2-) k x-ray
0. 1867
0. 5580
0. 6051
191Ra 190. 96312 9.7 m $) /2.05 1.8/
192Re 191. 9660 16. s $) /4.2 . 2.5/ (0.2-0.75)
e 190. 23(3)
16205 161. 984 1.8 ns ! 6. 60
1%0s 162. 982 5.5 ms "/ 6.51
140 163. 9779 0.04 s "
%50 164. 9765 0.07 s "
1660 165. 9718 0.18 s $" ,EC/28 /6.3 6.27/ 0+ ann. rad./
72 5.98/
70s 166. 9714 0.7 s $" ,EC/76 /8.2 ann.rad./
"/ 24 | 5. 84/
16805 167. 96775 2.2's $; ,gEC/‘J 51 /5.7 0+ ann. rad./
"4
1%°0s 168. 9671 3.3 s $ ,EC/89 /7.7 5.57/80 ann. rad. /
/13 / 5.51/12
5.54/8
0s 169. 96357 7.1s $" ,EC5.0 0+ ann. rad. /
" 5. 40/ (0.162-0. 216)
o 170. 9630 8.4 s $" ,EC/98 /7.1 */5.24/93.5 ann.rad./
"[19 / 5.17/6.5 0. 190- 0. 705
120g 171. 9601 19. s $'  EC/99 /4 0+ ann. rad. /
1. 5.10/ (0.063- 1. 120)
30s 172. 9598 16. s $" ,EC/6.3 ann. rad. /
"[0.4 / 4.94/ 0. 142-0. 299
408 173. 9563 44. s $'  EC/3.9 0+ 0.118
"/ 0.02/ 4.76/ 0.138/ 0.001
0. 158
0. 325
508 174. 9570 1.4 m $' ,EC/5.3 0.125
0.181
0. 248
750s 175. 9550 3.6 m $" ,EC/3.2 0+ 0. 8155
0.7758
0.8573
1.2093
1. 2909
0s 176. 9551 2.8 m $" ,EC/ 4.5 (1/2-) 0.0848
0. 1958
0. 3002
1. 2686
1780g 177.9534 5.0 m $" ,EC/2.3 0+ ann.rad./
0. 5946
0. 6850
0. 9687
1.3311
90s 178. 9539 7. m $" ,EC/3.7 ann. rad. /
0. 0654
0.2186
%0 0.5938
1800 179. 9524 21.5 m $" ,EC/1.5 0+ Re k x-ra
0.0202-0. 7174
181MOg 1.75 h EC/ (1/2-) ann.rad. /
0. 0489
B10g 180. 9532 2.7 m EC/2.9 (7/2-) ann. rad. /
0.11794
0. 23868
0. 8267
0.07 - 2.64)
8205 181. 95219 21.5 h EC/ 0.9 0+ e k x-ray
0. 1802
0.5100
183mog 9.9 h EC/ 84 / 1/ 2- s k x-ray
1.T.716 / Re k x-ray
1.1020
1.1080
8305 182. 9531 13. h EC/2.1 9/ 2+ -0.79 +3.1 Re k x-ray
0.1144
0. 3818
8405 0.02(1) 183. 952491 0+
18505 184.954043  93.6 d EC/ 1.013 1/ 2- Re k x-ray
0. 6461
0. 8748
0. 8805
186 1.59(3 185.953838  2.x10%y "/ . 2.75/ 0+
12;&: 1.96(2 186. 955748 1/ 2- +0. 0646519
L 13.24(8) 187. 955836 0+
189m0y 5.8 h I.T./0.0308 9/ 2- Gs L x-ray
0. 0308
%05 16. 15(5) 188. 958145 3/ 2+ +0. 65993 +0. 86
190ms 9.9 m 1. T./1.705 10- -0.6 Gs k x-ray
0. 1867
0. 3611
0. 5026
0. 6161
19005 26.26(2) 189. 958445 0+
1o1mog 13.1 h |.T./0.0744 3/ 2- gsok X-ray
. 0744
9108 190. 960928 15.4 d $) /0.314 0. 140/ 100 9/ 2- +2.5 br 1592— ray
1o2mog 6.0 s I.T./2.0154 (10-)

Gs k x-ray
0. 2058/ 65.9
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| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
0.5692/ 70
(0. 201- 1. 000)
192 40.78(19) 191.961479 0+
19305 192. 964148 30.5 h $) /1.141 1.04/20 3/ 2- +0. 730 +0. 47 br 1586- ray
0. 4605
1940s 193.965179 6.0 y $) /0.097 0. 054/ 33 0+ Ir L x-ray
0. 096/ 67 0. 0429
195 194. 9681 6.5 m $) /2.0 2.0/
19605 195. 96962 34.9 m $) /1.16 0. 84/ 0+ 0.1262/5
0.4079/5.9
L 192. 217(3)
64y y 0.06 ns 1.78
165) 164. 9876 0.3 s p/ 87 1.71
'/ 13 6.72
66m p 15 ns '/ 98. 2 6. 56
. p/1.8 1.32
18 ¢ 165. 9855 11 ns "/ 93 6. 56
p/ 6.9 1.15
67 30 ms "/ 48, $" 6.41/ 80
p/ 32 1.24/0.4
7y 166. 9817 35. s "/ 80, $ 6.35/48
p/ 0.4 1.04/ 32
168) ¢ 167.9799 0.16 s "/ 82
eom 0.3 s "/ 6.11/84
169) 168. 9764 0.6 s "/ 6.00/ 50
79| 169. 9743 0.43 s i 6. 03/
b 170. 9718 1.3 s i 5.91/
2 171.9706 2.1s " 5. 811/ . 228
80.379—0.475)
By 172. 9677 3.0 s i 5. 665/ . 0493
0. 092- 0. 296)
N 173. 9668 4. s i 5.478/ . 1587
80. 276-1. 33)
s 174. 9641 . 4.5s "/ 5.393/ . 1056
M8y 175. 9635 8. s EC, $'/80 0. 260
"/ 3.2/ 5.118/ 0.135-0.415)
My 176. 9612 30. s EC, $'/5.7 184
/0. 06/ 5.011/ (0.062-0. 194)
18 ¢ 177. 9601 12. s $" ,EC/6.3
0. 1320
0. 2667
0. 3633
oy 178. 9592 4. m EC/ 4.9 0. 0975
180 0. 045-0. 220)
Ir 179. 9593 1.5 m EC/ 6. 4 . 2765
((0.132-1. 105)
8 ¢ 180. 9576 4.9 m $° ,EC/ 4.1 (7/2+4) ann. rad. /
0. 1076
(0.019- 1. 715)
82y 181. 9582 15. m $° /44 /5.6 ann. rad. /
EC/ 56 / Gs k x-ray
0.1273
0. 2370
83| ¢ 182. 9568 57. m $" ,EC/3.5 ann. rad./
0. 0877
0.2285
0.2824
il 183. 9574 3.0 h $ /12 /4.6 2.3/ 5- 0.70 +2.41 ann.rad./
EC/ 88 / 2.9/ Gs k x-ray
0.11968
0. 2640
0. 3904
185 ¢ 184. 9566 14. h $°/312.4 (5/2-) 2.60 -2.1 ann. rad. /
EC/ 97 / Gs k x-ray
0. 2543
1.8288
186m p 1.7 h EC / (2-) 0. 64 +1. 46 s k x-ra
0. 1371
0. 7675
188 185. 95795 15.7 h EC/ 98 /3.83 (54) 3.9 -2.55 s k x-ray
$ /27 0.1372
0. 2968
0.4348
Eg. 13- 3.0)
B 186. 95736 10.5 h EC/ 1. 50 3/ 2+ +0. 94 kK x-ray
0.0743
0. 4009
0.4271
0. 6109
0.9128
188 187. 95885 1.72 d $ /2.81 1.13/ (2-) 0.30 +0. 48 G k x-ray
EC/ 99+ / 1. 64/ 0. 1550
0.4780
0. 6330
2.2146
89 188. 95872 13.2 d EC/ 0. 53 3/ 2+ 0.13 +0. 88 gszk x-ray
. 244
oome) 3.09 h sls* TE/% 9/5 / (11-) 0.376
oont 1.12 h |.T. /0.0263 7+ Ir L x-ray
190 ¢ 189. 9606 11.8 d EC/ 2.0 (4+) 0.04 +2.8 s k x-ray
0. 1867
0. 4072
0.5186
0. 5580
0. 6051
(0.2-1.4)
Loim 4.93 s I.T./0.1714 11/ 2- +0. 603 It k x-ray
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0. 1294
o) ¢ 37.3(2) 190. 960591 3/ 2+ +0. 151 +0. 82
19202 241. |.T./0.161 9+ Ir k x-ray
ozt 1.44 m I.T./0.0580 1+ Ir L x-ray
0. 0580
0. 3165
192 ¢ 191.962602  73.83 d $) /1.460 (4-) +1.92 +2.15 Pt k x-ray
0. 31649/ 83.
0. 46806/ 48
Lo3m 10.53 d |.T./0.0802 11/ 2- |0r OL X-ray
193 62.7(2) 192. 962923 3/ 2+ +0. 164 +0. 75
194m ¢ 170. d $) / 11 Pt k x-ray
0. 3284
0. 4829
0.5624
il 193. 965075 19.3 h $) /2.247 1.92/9 1- +0. 39 +0. 34 0. 2935
2.25/ 86 0. 3284
0. 6451
&). 1-2.2)
195m ¢ 3.9 h $) / 0.41/ (11/2-) k x-ray
0.97/ 0.3199/9.6
0.3649/9.5
0.4329/9.6
0.6849/9.6
195 194.965976 2.8 h $) /1.120 1.0/ 80 (3/2+) k x-ra
1.11/13 0.0989/9
196m 1.40 h $) / 1. 16/ Pt k x-ray
0. 3557
0. 3935
0.4471
0.5214
0. 6473
198 ¢ 195. 96838 52. s $) /3.21 2.1/ 15 0- 0. 3329
3.2/ 80 0. 3557
0.7796
Lo7m 8. $) / (11/2-) 0. 3465
1.T./ See Ir{197]
o7y 196. 96964 5. $) /2.16 1.5/ (3/2+) 0. 053
2.0/ 0. 1351
0. 4306
0. 4697
198 ¢ 197. 9723 8. s $) /4.1 0.4074
0. 5070
99 ¢ 198. 97378
6Pt 195. 078( 2)
166 0.3 s i 7.11/
167pt 0.7 ms i 6. 99/
168pt 167. 9880 2.0 ns 6.83 0. 582/ 69
0.594/ 69
0. 725/ 62
169py 168. 9864 3. ns
17opt 169. 9816 14 ns 6. 55 0.509/100
0. 662/ 86
0. 214-0. 726
b 170. 9811 0.05 s 6. 45
172pt 171. 97730 0.10 s " 6.31/94 0+
13pt 172. 9765 0.36 s $; ,EC/ 8.2 g %8/
Hapt 173. 97281 0.89 s $" ,EC/17 /5.6 0+
"/ 83 / 6. 040/
opt 174.9723 2.5s $ ,EC/65 /7.6 0.0774
/35 / 5.831/5 0. 1354
5.96/54 0.2128
6. 038/
17opt 175. 9690 6.3 s $' ,EC/60 /5.1 0+ ann. rad./
"/ 40 / 5.528/0.6 2277
5.750/ 41
7pt 176. 9685 11. s EC/91 /6.8 5.53/ 0. 0908
"9/ 5.485/ 3
5.525/6
8pt 177. 9649 21. s EC/93 /4.5 0+
ey 5.286/0.2
5.442/7
H9pt 178. 9653 33. s $*/, EC/ 5.7 5 16/ +0. 43
180pt 179. 9632 52. s $ ,EC/99.7 /3.7 0+
. "/0.3 / 5. 140/
181 180. 9632 51. s $ ,EC/5.2 +0. 48
182pg 181. 9613 2.7 m $" EC/2.9 0+ ann. rad./
0. 1360
0. 1460
0. 2100
183mpy 43. s $" , EC/ (7/2-) +0.78 +3.4 ann. rad. /
1. T./ 0. 3132/ 26
0. 3164/ 59
0. 6296/ 100
0.058-1.75
183pt 182. 9617 7. m $" ,EC/4.6 +0. 50 ann. rad./
0.119/100
0.307/93
0. 260/ 90
0. 058- 1. 377
184py 183. 9599 17.3 m $" ,EC/ 2.3 ann. rad. /
0. 1549
0. 1919
0. 5484
185 33. m $', EC 1/ 2- +0.5



TABLE OF THE |

SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
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185pt 184. 9607 1.18 h $" ,EC/3.8 (9/2+) -0.75 +3.7 ann. rad. /
0. 1353
0.1974
0. 2296
0. 2551
186pt 185. 95943 2.0 h $" ,EC/1.38 0+ ann. rad. /
0. 6115
0. 6892
187pt 186. 9607 2.35 h $" EC/3.1 3/2 -0.41 -1.1 ann. rad. /
Ir k x-ray
0. 1064
0. 1100
0. 2015
0. 2849
0.7092
188pg 187. 95940 10.2 d EC/ 0. 51 0+ Ir k x-ray
0.187
0. 1951
189pt 188. 96083 10.9 h $" ,EC/1.97 3/ 2- -0.43 -1.2 Ir k x-ray
0. 094
0. 6076
0.7214
o (0.09- 1.47)
: 0.014(1) 189. 95993 4.5x10" y 0+
191pt 190. 961684 2.86 d EC/ 1. 02 (3/2-) -0.50 -0.9 Ir k x-ray
0. 3599
0. 4094
0. 5389
192 0.782(7) 191. 961035 0+
1o3mpy 4.33 d I.T./0.1498 13/ 2+ -0.75 gt 5 X-ray
. 1355
193 192.962984  60. y EC/ 0. 0566 61/2-) +0. 60 It k x-rays
194 32.967(99) 193.962663 ¥
195mpt 4.01 d |.T./0.2952 13/ 2+ -0.61 +1.4 gtogsé—ray
195 33.832(10) 194.964774 1/ 2- +0. 6095
196 25.242(41) 195.964934 0+
1o7pt 1.590 h I.T./97 / 13/ 2+ Pt k x-ray
$) /3 / 0. 0530
0. 3465
197pt 196.967323  19.9 h $) /0.719 1/ 2- 0.51 Au k x-ray
0.1914
0. 2688
198 7.163(55) 197.967875 0+
199mpt 13.6 s I.T./0.424 13/ 2+ gtsglé—ray
199pt 198.970576  30.8 m $) /1.70 0.90/ 18 (5/2-) 0.3170/ 4.9
1.14/ 14 0.49375/5.7
0.5430/ 14. 8
59.&%;1.213
20pt 199. 97142 12.5 h $) /.0.66 0+ u k x-ray
0. 13590
0. 22747
0. 24371
201py 200. 9745 2.5 m $) /2.66 (5/2-) 0.070
0.152
0.222
1.760
202py 201. 9757 1.8 d 0. 440
20AU 196. 96655(2)
Homay 0.62 ns p/ 58 1.74/
" 42 7.11/
AU 0.30 s p/ 85 1. 47/
'/ 15 7.01/
AU 170. 9918 1.0 ns p/ 46 1. 44/ 100
'/ 54 7.00
172 171. 9901 4 ns 7,02 6. 86
H3mAY 15 ns '/ 92 6.732
73 172. 9864 0.02 s "/ 94 6.672
Ay 173. 9842 0.14 s " 6. 54
AU 174. 9817 0.15 s '
oAU 175. 9803 0.9 s $" ,EC/10.5
" 6. 260/ 80
6.290/ 20
AU 176. 9772 1.2s " 6. 115/
6. 150/
AU 177. 9760 2.6 s " 5. 920/
Ay 178. 9732 7.5 s " 5. 85/
180AU 179. 9724 8.1s EC/ 8.6 5. 65 0. 1522
] 5.61 0. 2564
5.50 0. 5242
0. 6765
0. 8084
0. 8597
Ay 180. 9700 11.4 s Ef£93/5/6.3 5. 482/
B2py 181. 9686 21. s $" ,EC/6.9 ann. rad./
"/ 0.13/ 1549
0. 2649
80.13- 1. 4)
AU 182. 9676 42. s EC/ 5.5 +1.97 . 163
"/ 0.8/ 0.2730
0. 3625
1B4mAY 48 s 2+ +1. 44 +1.9 0.069(1T)
1B4AU 183. 9675 21. s EC,$ /7.1 5+ +2.07 +4.7
»/0.013/
185TAY 6.8 m $" , EC/
I.T./0.145
15 AU 184. 9657 4.3 m s?d ECO4.71 (5/2-) +2.17 -1.1 ann. rad. /
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186mAu
186Au

187m,
1B7Au

188Au

A
Au

190Au

191mAu

191Au

lQZAu

193mAu
193Au

194Au

195mAu
195
196rr1ZAu

196mlAu

197mAu

197Au
198mAu

198Au

199Au

ZOOmAu

ZOOAU
201

203Au
204Au

205Au

&

80
172

Z Z & Ziiizii

o
@
S

181

100

185

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.
198.

. 9659

9646

9651

9642

96470

96365

96481

96413

96534

965017

966551

966551

968225
968748

4.6 m
28.7 m

3.9 s
17.6 h

1.64 d

30.5 s

186.10 d
9.7 h

&
[ ToY
~
o

2.30 d

2.695 d
.14 d

w

18.7 h

.0.25 s

conoro
N OWwO

w un

$" ,EC/5.3
$" , EC/
EC/96 /3.2
$ 14/

$ /2 /14.44
EC/ 98 /

I.T./0.2663
EC/ 1. 83

2.19/
2. 49/

$° /5 /3.52
EC/ 95 /
I.T./0.2901
EC/ 1. 07

$° /3 1/2.49 1. 49/
EC/ 97 /

I.T./0.3186
EC/ 0. 227
I.T./0.5954
|.T./0.0846

EC/ 92 /1.506

1. T./0.4094
$) /8 /0.686

I.T./0.812

$) /1.372
$) /0. 453

cooooo
N
[{e]
N
N}
3
N

$) /84 /1.0
1°T./16 /

. 7115
L2177

8 1.27/82
4 1.9/

$) /2.24

NO

35

07
74/ 94
" 58
EC/50 /6.1
"/ 50 /
E(?B.O
E{?S.S

43/
29/

12/ 33
.69/.03

oo o o 0o NNN

$" EC/74 1.7.3
"/26 /

9/ 2-
1/ 2+

11/ 2-
1/ 2+

(11/ 2-

3/ 2+

11/ 2-
3/ 2+

11/ 2-
3/ 2+
12-

8+
2-
11/ 2-

3/ 2+
(12-)

3/ 2+

12-

3/ 2+
§)
[ 2+
(2-)

0+

0+

(1/2-)

-1.26

+0. 54

-0.07

+6. 19
+0. 49

-0.07

+0. 137

-0.011

6.2
+0. 140

+0. 076

6.2
+0. 149
5.7

+0. 591
+6.0

+0. 14575
+0. 5934

+0. 2715

5.9

+0. 507

+3.

+0.

+1.
+0.

+1.
+0.

0

+1.

+0.

+0.
+0.

72

.23

98
66

.24

55

64
51

0. 1915
ann. rad./
0. 1915
0. 2988

ann.rad./
0.9152
1.2668
1.3321
1.4081
ann. rad./
0. 2660

0.5864/16y
(0. 088-1. 30)
ann. rad./
Pt k x-ray
0. 2959

0. 3165

Au k x-ray
0. 2580

ann. rad./
Pt k x-ray
0. 2935

0. 3284/ 61
Au k x-ray
0. 2617

Pt k x-ray
Au k x-ray
0. 1478
0.1883

0. 0847

Pt k x-ray
Au k x-ray
0. 1302
0.2790

Au k x-ray
0.0972
0. 1803
862ﬁ19
X-ray
0.411794
K Xx-ray
0. 15837
0. 20820
Au k x-ray
0.2559/71
0. 3680/ 77
0.4978/ 73
0.5793/ 72
0. 084- 0. 904)
0.3679/19
1. 2254/ 10. 6
0.077-1. 570
0.027-0.732

. 4396
80.04—0.37)
. 4366
1.5113
(038~ 1.3

Coooo0ee
o
[ee]
-
[EN
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182y 181. 9739 10.8 s $', EC/ 85/5. 0 0+
"/'15] .87/8.6
.45/ 0. 03

83/
91/

.54/1.3
.07/0.002

185 21.s $',ECIT, "/ 37/ 13/ 2+ -1.02 +0. 2
1%°Hg 184. 9720 EC/95/5. 8 1/ 2- +0. 509
5Hg 185. 9695 EC/ 3.3 0+
5.09/0. 02
187 EC/ 13/ 2+ -1.04
87Hg EC/ 4.9 3/2- -0.594 -

1831y 182. 9744 9. S $;, EC/ 77/ 6.3 1/ 2- +0. 524

184y 183. 9719 30.9 s $;*1§C/ 99/ 4.1 0+

+
e
o,

$,
g
s,
$,

186. 9698
2334/ 100
2403/ 33
27151/ 31
3763/ 38
5254/ 30
10-2. 18

©OO0000Y 0000000000000 0000
N
[
[5N
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El em Nat ur al At omi c Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
or Abundance Mass or Resonance Mode/ Ener gy /lntensity Magneti c Quadr . /lntensity
| sot. (Atom % Viéi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom (b) (MeV / %
88Hg 187. 9676 3.2 m $" ,EC2.3 461 0+ 8'9?22
' 0. 1424
0. 1900
189Mg 8.6 m EC/ 13/ 2+ -1.06 +0.7 8.3;?8
0. 4345
0. 5655
8108- 2.170)
189Hg 188. 9687 7.6 m EC/ 4.2 3/ 2- -0. 6086 -0.8 . 2005
5 3
0. 2485
190Hg 189. 9663 20.0 m EC/1.5 0+ 8'1232
.14
191y 51. m $ 16/ 13/ 2+ -1.07 +0.6 ann. rad. /
EC/ 94 / éu2§4>i_ ray
0. 4203
0.5787
80.07- 1.9)
1Hg 190. 9671 50. m $" ,EC3.2 (3/2-) -0.62 -0.8 O.%ge
. 2247
0. 2524
92Hg 191. 9653 5.0 h EC/ .0.5 0+ Au k x-ray
8'%575
. 274
0. 3065
193mg 11.8 h $" ,EC/91 / 13/ 2+ -1.05843 +0. 92 Hg k x-ray
T./9 /0.2901 8 %sgg
5
0. 4076
0.5733
0.9324
o 0.1- 1.96)
193Hg 192. 96664 3.8 h EC, B'/ 2. 34 3/ 2- -0.6276 -0.7 O.%ggg
0. 8611
o 193. 96538 520. y EC/ 0. 04 0+ AuL x-rays
195 1.67d I.T./gS4)/0.3186 13/ 2+ - 1. 04465 +1.1 Hg k x-ray
EC/ (46)/ éuzlél>7<— ray
0. 5603
0.7798
95Hg 194. 96664 10.5 h EC/1.51 1/ 2- +0. 541475 éuoéli—ray
0.7798
196 0.15(1) 195. 965814  >2.5x10% y 0+
o7 23.8 h I.T./(93)/0.2989 13/ 2+ -1.02768 +1.2 SF i X-ray
u X-ray
0. 13398
97Hg 196.967195 2.69 d EC/ 0. 600 1/ 2- +0. 527374 8u057§éray
g 9.97(20) 197. 966752 0+ ’
g 42.7 m I.T./0.532 13/ 2+ -1.014703 +1.2 Hg k x-ray
0. 15841
199
Hg 16. 87(22 198. 968262 1/ 2- +0. 505885
200Hg 23.10 19; 199. 968309 0+
201 13.18(9) 200. 970285 3/ 2- -0.560226 +0. 39
22Hg 29.86(26) 201.970625 0+
Hg 202.972857  46.61 d $) /0.492 0. 213/ 100 5/ 2- +0. 8489 +0. 34 5'2§giggay
204 .
Hg 6.87(15) 203. 973475 0+
25Hg 204. 976056 $) /1.531 1.33/4 1/ 2- +0. 6010 002237? 4
206149 205. 97750 8.2 m $) /1.31 0. 935/ 34 0+ %l'k X-ray
1.3/63 8'2&85
207Hg 206. 9825 2.9 m $) /4.8 (9/2+4) '
208Hg 207. 9859 0.7 h $) 0. 474
Tl 204. 3833(2)
7T 0.23 ns p// 5&
"4
) 176. 9969 0.017 s 42;
p
78] 177.9952 0.25 s Y 2.734
. 785
8. 859
179 .7 ms [7.21/80
/7.10/ 20
197 178.9917 0.3 s 6.57/
807] 179. 9912 1.5 s 6. 28/ 30
83038
.21/1
84T
181 1.4 s 6. 58/ 100
1817 180. 9869 3.2 ns 6.19/100
827 181. 9856 3. s $', EC/10.9 ?o%gl 0,41
183, 0.06 s 9/ 2- T
183 182. 9826 5. s $, EC/7.7 1/ 2+ 0.208
184 183. 9818 11. s $*, EC/(98)/9.2 0. 2868
"(2)] 6. 16/ 8'%229
. 3667
185 1.8 s I.T./0.453 (9/2-) 0.1688
"/ 5.97 .01 0. 2840
1857] 184. 9791 20. s EC/ $'/6.6
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1861

1BGT|

1871
187

188m-|—|

188T|
189m]—|

189T|

190m]—|

190T|

191m-|—|
191

192m]—|

192T|

193

193T|

194m-|—|

194T|

195m-|—|

195T|

196m-|-|

196T|

197m-|—|

197T|

198m-|—|

198T|

199T|

ZOOTI

185

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

. 9776

9762

9759

9743

9738

9723

972

9706

9711

9697

9705

96954

9405

9698

97095

15
50
1.

10

32

34.

2.

1.

.6 s
18 m

.2m

.4 m

.8 m

.8 m

.16 h

.41 h

.84 h

.54 s

83 h

.87 h

087 d

1. T./0.374
$° ,EC/7.5

$" ,EC/7.8
$" , EC/

$" ,EC/5.2

$" , EC

©@

" L EC/7.0

@

* L EC/(98)/

$" ,EC/6.4

$*/(203/ .0.30
EC/ (80)/
$"  EC5.3

I.T./0.483

EC/ 97/ 2.8
$ 1 (3)1

$', EC/ 95/ 4.9

$" /(15)/4.4
EC/ (185)/

| T/ 53/ 0. 608
$', EC/ 47/

$*/(13/2.18
EC/ (99) /

$"  ECQ/ (53)/
I T/'47/ 0. 5347

5.7/

EC $" /(1)/3.5 1.4/
2.1/

EC/ 1.4

EC/ 2. 46

2.4/

1.07/
1. 44/

59/ 2+)
/ 2+
(7+)

(2-)
(9/2-)

(1/2+)

(7+)

(2-)
(97 2+)

i

(7+)

9/ 2-

1/ 2+

(7+)

9/ 2-

1/ 2+

7+

+3. 8

+0. 48
+3. 878

+0. 495

+0. 25

+3. 903

1.59

+0. 518

+0. 20

+3. 948
+1.591

+0. 540

0. 140

+1.58

+0. 072

+1.58

+0. 64

+1. 60

+0. 13
-2.29

+0. 29

-0.33

+0. 61

-0.28

+0. 76

-0.18

oooo0
I
o
N
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(0.11- 2.3)
2017 200. 97080 3.042 d EC/ 0. 48 1/ 2+ +1. 605 Hg k x-ray
0.13528
0. 16740/ 10. 0
2027 201. 97209 12.47 d EC/ 1. 36 2- 0.06 Hyg k x-ray
0. 43957
2037 29.524(14) 202.972329 1/ 2+ +1. 622258
204T] 203.973848 3.78 y $)/97/0.7637  0.763/97 2- 0.09 Hg k x-ray
EC/ (3)/0. 347
2057 70.476(14) 204.974412 1/ 2+ +1. 638215
206 3.76 m I.T./2.644 12- Tl k x-ray
0. 2166
0. 2661
0. 4534
0. 6866
1.0219
2067 205. 976095 4.20 m $) /1.533 1.53/99.9 0- Pb k x-ray
0. 80313
207mr) 1.3 s I.T./1.350 11/ 2- Tl Kk x-ray
0. 3501
1. 0000
2077 206. 97741 4.77 m $) /1.423 1.43/99.8 1/ 2+ +1.88 0. 89723
2087 207.982004 3.053 m $) /5.001 1.28/ 23 (5+) +0. 29 Pb k x-ray
1.52/22 0.27728
1.796/51 0. 51061
0. 58302
2.61448
2097 208. 98535 2.16 m $) /3.98 1.8 /100 (1/2+) Pb k x-ray
1.5670/ 100
0. 4651/ 95
0.12- 1.33)
207 209. 99006 1.30 m $) /5.48 1.3/25 (5+) b k x-ray
1.9/ 56 0.081
0.2981
0.79788
asPb 207.2(1)
178pp .0.2 ns
1%0pp 5 ms "/ 7.25
181pp 180. 9967 0.05 s i 7.07
182pp 181. 99268 55 ms " 6. 90
183mp 0.42 s 6.70/82.7 13/ 2+
6.86/1.9
183ppy 182. 9919 0.54 s " 6.57/4.3 (3/2-)
6.78/11.0
1%Pb 183. 9882 0.48 s "/ 94 6.63/ 0+
185Mpp 4.3 s " 6. 41/ 13/ 2+ -1.2
185pp 184. 9876 6.3 s i 6. 29/ 56 3/ 2- -1.1 0. 205
6.49/ 44 0. 269
o 6. 48/
185pp 185. 9835 5. s $', EC/95/5.5 0+
" (5)/ 6. 32/
6. 34/ <100
6.01/<0.2
187mppy 15.2 s $"  EC 5.99/ (1/2-) 0.0674
"/ 12 6. 19/ 0. 2080
0. 2755
0.2995
0. 4487
0. 7477
87pp 186. 9839 18.3 s EC/ 7.2 13/ 2+ 0. 1930
"7 6. 08/ 0.3314
0. 3435
0. 3934
188pp 187. 9811 23. s E(‘J£78) /4.8 0+ 0. 1850
"1(22) 5.98/<10 0. 7582
5.61/<0.1
189pp 188. 9809 51. s EC/ 6.1
"/ 5.58/
190ppy 189. 9782 1.2 m $*(1%g/4.1 o+ ann. r ad. /
EC168 / Tl k x-ray
"/ (0.9)/ 5.58/ 0. 1415
0. 1512
0. 9422
=) 2.2 m $", EC/ 13/ 2+ -1.17 +0. 085 ann. rad. /
0. 3871
0.6135
0.7122
91pp 190. 9782 $" ,EC/5.5 ann. rad. /
0. 9368
192pp 191. 9758 3.5 $" ,EC .3.4 0+ ann.rad./
"/ . 006/ 5.11 0. 1675
0. 6082
1.1954
193mpp 5.8 m $"  EC 13/ 2+ -1.15 +0. 19 ann. rad./
0. 3650
o 0.3922
193pp 192. 9761 . 2. m EC/ 5.2 3/2
194pp 193. 9740 11. m $  EC/2.7 0+ ann. rad./
" 4. 64 0. 2036
195Mppy 15. m $°/ (82/ 13/ 2+ -1.132 +0. 30 ann. rad. /
EC/ (92)/ T k x-ray
0. 3836
0. 3942
. 0.8784
95pp 194. 976 . 15. m $', EC/5.8 ann. rad. /
0. 3836
0. 3937

0.7776



TABLE OF THE |

SOTOPES

El em Nat ur al At omic Hal f-1ife/ Decay Particle Energy Spi n Nucl ear El ect . - Ener gy
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196ppy 195. 9727 37. m $ L EC/2.1 0+ Tl Kk x-ray
0. 2531
0 0.5021
197mpyy 43. m EC/ 79/ 13/ 2+ -1.104 +0. 38 Tk x-ray
$" 12/ 0. 3079
I T/ 19/ 0. 3193 0. 3877
0.7743
%0 2-2.2)
197py 196. 9734 8. m EC/ 97/ 3.6 (3/2-) -1.075 -0.08 k x-ray
$" 13/ 0. 3755
0. 3858
0.7611
198ppy 197. 9720 2.4 h EC/1.4 0+ Tl Kk x-ray
0.1734
0. 2903
0. 3654
199mppy 12.2 m I T/ 93/ 0. 4248 13/ 2+ Pb k x-ray
$" , E (72/ 0. 4255
199pp 198. 9729 1.5 h EC/(99)/2.9 5/ 2- -1.074 +0. 08 T k x-ray
s /(1)1 0. 3534
0.7202
1.1350
0.22 - 2.4)
200pp 199. 97182 21.5 h EC/ 0. 81 0+ I k_x-ray
0. 14763
201"pp 1.02 m I.T./0.6291 13/ 2+ gb ksg— ray
201pp 200. 97285 9.33 h EC/ 1. 90 5/ 2- +0. 675 -0.009 Tl Kk x-ray
0. 33120
0.36131
0.11- 1.8)
202mppy 3.53 h I T/ 90/ 2. 170 9- -0.228 +0. 58 b k x-ray
$" /10/ Tl k x-ray
0.42219
0. 78700
0.96271
202ppy 201. 97214 5.3x10* y  EC/0.05 0+ T L x-ray
203mpjy 6.2 s I.T./0.8252 13/ 2+ Pb k x-ray
0. 8203
0. 8252
203ppy 202. 97338 2.163 d EC/ 0. 98 5/ 2- +0. 686 +0. 10 Tl k x-ray
0.279188
204npp 1.13 h I.T./2.185 9- Pb k x-ray
0. 37481
0. 89922
0. 91175
204pp 1.4(1) 203. 973028 0+
205ppy 204. 974467  1.51x10" y EC/0.0512 5/ 2- +0. 712 +0. 23 T L x-ray
206pjy 24.1(1) 205. 974449 0+
207mply 0.80 s I.T./1.632 13/ 2+ Pb k x-ray
0. 56915
1.06310
207pp 22.1(1 206. 975880 1/ 2- +0. 59258
208pyy 52.4(1 207.976636  >2x10° y  SF 0+
§°§Pb 208. 981075 3.25 h $) /0.644 0. 645/ 100 9/ 2+ -1.474 -0.3
Pb 209. 984174 22.6y $) /0.0635 0.017/81 0+
3.921/19
2iipy 210.988732 36.1 m $) /1.37 0.57/5 (9/ 2+) -1.404 +0. 09 0. 40486
1.36/92 0. 42700
0. 83186
go 09- 1.27)
#2pp 211.991887 10.64 h $) /0.574 0.28/83 0+ k x-ray
0.57/12 0. 23858
213 212. 9966 10.2 m $) /2.1 )
214pp 213.999797 26.9 m $) /1.0 0.67/48 0+ Bi k x-ray
0. 73/ 42 0.24192
0. 29509
0. 35187
25pp 36 s
a3Bi 208.98038( 2)
185p; 184. 9977 0.04 s p// 86 1.59
14
150Bj 185. 9965 10 ns 7.16
) 7.26
187gj . 8. s /12
17gj 186. 9935 32. ns 17 7.00/88.3
7.61/8.0
] 7.37/3.7
18gj 187. 9922
189mp; 7.0 ns 7.30
189p; 188. 9895 0.68 s -
190B; 189. 9875 5. s $ ,EC/(lO)/8.7
) 1 (90)/ 6. 45/
1o1mp; 0.12 s 6.87
-] 190. 9861 12. s $* EC/(GO)/7 3
) 27 6. 32/
1o2p; 191. 9854 40. s $ E (80)/9.0
oo &// 6. 06/
193mgj 3.2 s $ 1/ 2+
] 6. 48/
193g; 192. 9837 1.11 m $ EC/ 40/ 7.1 9/ 2+
) "/( 68)/ 5.91/
1o4p; 193. 9828 1.8 m $', EC/ 99.9/8. 2 (10-) 0.1661
"/ 0.1/ 0. 1740
0. 2802
0.421
0.5754
) 0. 9650
1o5mp; 1.45 m $*, EC/(94)/
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Hal f-1ife/
Resonance
W dt h( MeV)

Decay
Mode/ Ener gy
(/ MeV)

Particle Energy
/lntensity

(MeV /| %

Spi n
(h/ 2B)

Nucl ear El
Magneti c
Mom (nm)

ect.

Quadr .
Mom_ (b)

- Ener gy
/lntensity
(MeV /| 9%

ZOONBi

200 B|

201rrBi

201Bi

202 B|

203 B|

204 B|

ZOSBi

206 B|

207 B|

208 B|

209gj 100.
210mg;

21OBi

21lBi

212rIEBi
212mlBi

21ZBi

213Bi

214Bi

215Bi
21GBi
217Bi

54PO

194.
195.

196.
197.

198.

199.

200

201.

202.

203.

204

205.

206.

207.
208.

2009.
210

211.

212.

213.

215.
216.

9811
9806

9789
9790

9776

9781

97697

97768

97687

97779

97737

97848

978456

979727
980384

984105
98726

991271

99437

99870

0018
0062

2.9 m

5. m

5. m
11.8 m

24.7 m

27. m

3. m

36. m

59.1 m
1.8 h

1.72 h

11.8 h

11.2 h

15.31 d

6.243 d

31.55 y
3.68x10° y

3.0x10° y

5.01 d
2.14 m

7. m
25.0 m

1.009 h

45.6 m

19.7 m

7.7 m
2.3 m
97 s

"[(6)/
$*,(E2‘J 99.8/5.8
g 0.2)

+

C/ 5.2
.10.2485
C/ 6.6

EQ/(90)/5.9
$ 1(10)/
|.T./0.846
s EC

EC/'3. 84

$ /(31516
EC/ (97)/

EC/ 99. 8/ 3. 25
$ 1(0.2)/

EC/ 4. 44

EC/2.71

EC/ 3.76

EC/ 2. 399

EC/ 2. 880

$) /1.163
/(99 7)/

$) /(0.3)/0.58
$) /

'7(93%/

$) (1)

§?(gg??)/2.254

$) /2.3
$)/4.0
$/

6.11/
5. 45/

1.

o0 00 PhRARLA

35/

©
=
@
OWAWWW
<Z
QWP Wo
NN

279/ 16
623/ 84

. 300/ 40

340/ 53

6. 051/ 25
6.090/9.6

02/ 31

.42/ 66
.549/0. 16
.869/2.0

3/ 2-

1/ 2+
%10-)
7+)

9/ 2-

(2+)

7+

(1/2+)
9/ 2-

9/ 2-

6+

9/ 2-

6+

9/ 2-

5+
9/ 2-

9/ 2-
E15-)

9-)

(1-)

9/ 2-

+4. 26 -0.

+4. 02 -0.

+4. 32 -0.

+4. 07 -0.

+4. 36 -0.

-0. 0445 +0

+0. 32 +0

+3.72 -0.

72

69

43

59

39

136

60

rpoooo rooo
N
N
[ee]
(&)}

Pb k x-ray
0.56915
1. 06310
Pb k x-ray
2.61435

Tl k x-ray
0. 2661
0. 3052
0. 6502

1. 10006
0. 60931
1. 12027
1. 76449
50'19' 3.2)
0?3%&5
5.5498
0. 4192
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188pg 0.30 ms 7.91
7.35
¥9pg 5 ms 7.54
7.25
7.32
190pg 189. 9951 2.4 s i 7.53
191"pg 93. s - 7.376/50
6. 888/ 46
91pg 190. 9947 22 s i 7.334/77
6.97/8
192pg 191. 9915 34, ms "/8.5 7.17
193Tpg 0.24 s "/ 7.00
193pg 192. 9911 0.45 s i 6. 95
199pg 193. 9883 0.39 s "/ 6.84/93 0+
0 6.19/0. 22
195mpg 1.9 s " 6. 70/
195pg 194. 9881 4.6 s i 6. 61/
198pg 195. 9855 5.8 s "/(gés) 6.52/ 94 0+
. $ (5)/ .4.6 5.77/0.02
197mpg 25.8 s '/(84 (16)/ 6.385(3)/55 13/ 2+
$
197pg 196. 9856 53. s &/ 6.282(4)/76 (3/2-)
o $ E (56)/6.2
198pg 197. 9834 1.76 m "/ ( 6.18/57 0+
$+ C§30)/4 0 5.27/7.6x10™"
199Mpg 4.2 m 3" (51)/ 13/ 2+ 0.99 ann. rad. /
/ 6. 059/ 24 0.2745
0.4998
1. 0020
199pg 198. 985 5.2 m $" ,EC/(88)/7. (3/2-) Bi k x-ray
" (12)/ 5.952/7.5 0.1877
0. 3616
1.0214
1.0344
2°pg 199. 9817 11.5 m $', EC/ 85/ 3. 4 0+ 0.14748
"/ (15)/ 5.863/11.1 0. 32792
0.6176
0.6709
201mpg 8.9 m s ,Bﬂ 57 13/ 2+ 1.00 Bi k x-ray
T/ 40/ 0. 418 Po k x-ray
Y (3)1 5.786/ .3. 0.2726
0.4123
0.4179
0. 9670
201pg 200. 9822 15.3 m $', EC/ 98/ 4.9 3/ 2- 0.94 Bi k x-ray
“1'(2)/ 5.683(3)/1.1 0. 2056
0. 2250
0. 8483
0. 9048
202pg 201. 9807 45. m $',EC/ 98/ 2.8 0+ 0. 0410
" (2)/ 5.588/1.9 0. 1656
0. 3158
0. 6884
203mpg 1.2 m | T/96/ 0. 6414 13/ 2+ Bi k x-ray
$) EC/(4)/ Po k x-ray
0. 6414
203pg 202. 9814 35. m $" ,EC/4.2 5/ 2- +0. 74 0. 17516
0. 21477
0. 89350
0.90863
1. 09095
204pg 203. 98031 3.53 h EC/2.34 0+ Bi k x-ray
" 5.377/0. 66 0.2702
0. 8844
1. 0162
EO 11- 1.9)
2%pg 204. 98117 1.7 h $' , EC/3.53 5/ 2- +0.76 +0. 17 k x-ra
0. 83681
0. 84983
0. 87241
1.00124
go 12- 2.7)
205pg 205. 98047 8.8 d ECIéQS)/l.BS 0+ k x-ray
“1(5)/ 5.223/5.5 0. 28644
0. 31156
0.51134
0. 80737
1. 03228
Ep.ll- 1. 5)
S =) 2.8 s I.T./1.383 19/ 2- o k x-ray
0. 2682
0. 30074
0.81448
27pg 206. 98158 5.80 h EC $" /2.91 5/ 2- +0. 79 +0. 28 Bi _k x-ray
0. 74263
0.91176
0. 99225
2%pg 207.981231  2.898 y "/ 5.213 4.233/0. 0002 0+
5.1158/ 100
209pg 208. 982415 102. y "/ 4.976 4.624/0.56 1/ 2- _+0. 77 0. 26049
210 4.879/99. 2 0. 8964
Po 209. 982857 138.4 d "/ 5. 407 4.516/0. 001 0+ 0. 80313
5.304/100
Mg 25.2 s "/ 7.273/91 25/ 2+ Pb k x-ray
7.994/1.7 0. 32808
8.316/0. 25 0.56915
8.875/7.0 0. 89723
1. 06310
#ipg 210. 986637 0.516 s "/ 7.594 6.570/ 0. 54 9/ 2+ 0. 56915
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| sot. (Atom % Wi ght W dt h(MeV)  (/ MeV) (MeV | % (h/ 2B) Mom (nm) Mom_ (b) (MeV /! %
6.892/0.55 0. 89723
7.450/98.9
212"pg 45. s i 8.514/2.0 16+
9.086/1.0
11. 650/ 97
22pg 211.988852 0.298 : "/ 8.953 8.784/100 0+
#3pg 212.992843 3.7 :s "/ 8.537 7.614/0.003 9/ 2+
8.375/100
#4pg 213. 995186 163.7 : "/ 7.833 6.904/0.01 0+ 0. 7995
7.686/99. 99 0. 298
#5pg 214.999415 1.780 ns "/ 7.526 6.950/ 0. 02 (9/2+)
6.957/0.03
7.386/100
#8pg 216. 001905 0.145 s "/ 6. 906 5.895/0. 002 0+
) 6.778/99.99
Po 217.0064 < 10. s "/ 6. 662 6. 539/
#8pg 218. 008965 3.04 m "/ 6.114 5.181/1.00 0+
asAt
193¢ 192. 9998 40 s i
199t 193. 9990 40 s i
1gsmAt 0.39 s " 6. 96
195t 194. 9965 140 ns i 7.11
196mA 8 :s 0. 158
195t 195. 9957 0.39 s i 7.05/
1TmAL 4. s - 1/ 2+
197 AL 196. 9939 0.35 s $',EC/7.8 6. 96/ 9/ 2-
1o8mat 1.5 s $*, EC/ (75)/
o "/ (25)1 6. 85/ 86
198t 197. 9928 5 s " 6. 75/ 94
199t 198. 9910 7.1 s $',EC/8/5.6 9/ 2-
1'(92) 1 6. 64/
200mat 4.3 s $', EC/ (80) 10-
[ (20)/ 6.536/12
200t 199. 990 43. s $', EC/65/ .8.0 5+
/'(35)/ 6.412/ 44
2 6. 465/ 57
At 200. 9885 1.48 s $', EC/ 29/ 5.9 9/ 2-
"/ (I_71) 16.474 6. 344/
202mp¢ 1.5 s 1. T./0.391
2027t 201. 9885 3.02 m $', EC/ 88/ 7.2 5+ ann. rad. /
" (12)/ 6.135/7.7 0. 4413
6.225/4.3 0. 5697
0.6753
203t 202. 9868 7.4 m $', EC/ 69/5. 1 9/ 2- 0. 1458
"/ (31)/6.210 6. 088/ 0. 2459
0. 6414
1. 0020
1.0340
204pt 203. 9873 9.1 m $', EC/ 95/ 6.5 (5+) Po k x-ray
“I'(5)/ 5.951/ 0.327
0. 4254
0.5156
0. 6837
2057t 204. 98604 26. m $*, EC/ 90/ 4. 54 (9/2-) Po k x-ray
"/ (10)/6.020 5.902/ 0. 1543
0. 6696
0.7194
205t 205. 98660 29.4 m $', EC/ 99/ 5. 72 5+ Po k x-ra
"/(1)/5.881 5.703/ 0.20186
0. 39561
0.47716
0. 70071
207t 206. 98578 1.81 h $', EC/ 90/ 3. 91 9/ 2- Po k x-ra
"/ (10)/5.873 5. 758/ 0. 16801
0. 58842
0. 81448
208t 207. 98657 1.63 h $*, EC/ 99/ 4. 97 (6+) Po k x-ray
“/'(1)/5.752 5.626/0.01 0.1770
5.641/0.53 0. 2060
0. 6601
0. 6852
0. 8450
1.0281
2097t 208. 98616 5.4 h $*, EC/ 96/ 3. 49 (6+) Po k X-ra
"/ (4)/5.757 5.647/4.1 0. 10422
0. 54503
0.78189
0. 79020
0.1- 2.6)
e 209. 98713 8.1 h EC/ 99. 8/3.98 5+ 0 k x-ray
"/(0.2)/5.632 5.361/0.05 0. 24535
5.442/0.05 0. 52758
1.18143
1.43678
1. 48335
0.04 - 2.4)
2ipp 210.987481 7.21 h EC‘JSSB) /0. 787 9/ 2- 0 k x-ray
"/ (42)/5.980 5.211/0.004 0. 66956
5.868/ 42 0. 6870
0. 74263
212mpg 0.119 s " 7.837/65 (9-)
7.897/ 33
A2t 211.990735 0.314 s /7.828 7.058/0. 4 (1-)
7.088/0.6
7.618/ 15
13 7.681/ 84
AL 212.992922 0.11 :s /9. 254 9. 080/ 9/ 2-
214m, 0.76 :s /8.762 9-
.\ 213. 996357 0.56 :s / 8. 987 8.819/100 1-
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A5t 214. 99864 0.10 s "/ 8.178 7.626/ 0. 045 (9/2-) 0. 40486
8.023/99.9
.\ 216. 002408  0.30 ns "/ 7.947 7.595/0.2 (1-)
7.697/2.1
7.800/ 97
27t 217.00471 32. ns "/ 7.202 6.812/0. 06 (9/2-) 0. 2595
7.067/99.9 0. 3345
0. 5940
28t 218. 00868 1.6 s "/ 6.883 6. 654/ 6
6. 695/ 90
6.748/ 4
29t 219.0113 50. s "/ 6,390 6. 275/
2207t 220. 0153 3.71 m $) /3.7 (0. 24-0. 70)
2Z2Lpp 221.0181 2.3 m $
222t 222.0223 0.9 m $
23t 223. 0253 50. s $
ashN
195 5 ns " 7.56
195 6 ns " 7.54
196 195. 9977 4. s " 7.46
o7 0.02 s " 7.36
197 196. 9983 0.07 s " 7.26
198 197. 9988 0.05 s "
1992 0.3 s " 513/2+)
19Rn 198. 9983 0.62 s i / 2-
Rn 199. 9957 1.06 s "/ (98)/ 6.901/ 0+ 0. 4329
EC (2)/5. 0. 5043
2011Rn 3.8 s EC/ 10)/ 13/ 2+
/(90 6.773/
201Rn 200. 9955 7.0 s "/ (80)/ 6. 725/ (3/2-)
EC (20)/ "/ 6.778
202Rn 201. 9932 9.9 s "/ (12)/ 6. 641/ 0+ 0. 5695
EC/ (88)/ 0. 2876-0. 6255
203 28. s " 6.551 13/ 2+ -0.96 +1.3
203Rn 202. 9948 45. s '4566)/6.629 6. 499/ 0
E 34)/.7.4
20%Rn 203. 9914 1.24 m 45 8) 6. 420/ 0+
Ef 32)/3.8
295Rn 204. 9917 2.8 m 45 3)/6.390 6.123(3)/0.02 (5/2-) +0. 80 +0. 06 0. 2652
ECQ (77)/5.2 6.262(3)/23 0. 3553
0. 4648
0. 6205
0. 6753
0. 7300
2%Rn 205. 9902 5.7 m "/ (68)/6.384  6.258(3)/ 0+ 0.06170
EC/ (32)/3.3 0. 0968
0. 3245
0. 3862
0. 4822
0. 4973
0.7728
207Rn 206. 9907 9.3 m $*, EC/ 77/ 4.6 5/ 2- +0. 82 +0. 22 At k x-ra
"/ (23)/6.252  5.995(4)/0.02 0. 32947
6.068(3)/0.15 0. 34455
6.126(3)/22.8 0.36767
0. 40267
0. 74723
(0.18 - 1.4)
205Rn 207. 98963 24.3 m '4560)/6.260 5.469(2)/0.003 0+
EC/ (40)/2.85 6.140(2)/60
299Rn 208. 99038 29. m $*/%§ )/3.93 2.16/2.3 5/ 2- +0. 8388 +0. 31 At k x-ray
v (17) ] 5.887(3)/0.04 0.27933
5.898(3)/0.02 0. 33753
6.039(2)/16.9 0. 40841
0. 68942
0. 74594
2?.18— 3.2)
210Rn 209. 98968 2.4 h "/ (96)/6.157  5.351(2)/0.005 0+ k x-ray
EC (4)/2.37 6.039(2)/96 0. 19625
0. 45824
0.57104
0. 64868
29.14- 1.7)
21Rn 210. 99059 14.6 h $*, EC/ 74/ 2. 89 1/ 2- +0. 60 t k x-ray
"/ (26)/5.964 5.619(1)/0.7 0.16877
5.784(1)/16.4 0. 25022
5.851(1)/8.8 0. 37049
0.67412
0. 67839
1. 36298
(0.11- 2.7)
22pn 211.990689 24. m "/ 6.385 5.587(4)/0. 05 0+
6.260(4)/99. 95
213Rn 212. 99387 20 ns "/ 8. 243 7.552(8)/1.0 9/ 2+ 0.540
8.087(8)/98.2
7.254/0.8
214 213. 99535 0.27 :s "/ 9.209 9.037(9)/ 0+
ne 214.99873 2.3 :s "/ 8. 840 8.674(8)/ (9/2+4)
" 216. 00026 45, :s "
27Rn 217.003915 0.6 n® "/ 7.885 7.500/0.1 9/ 2+
7.742(4)/100
#5Rn 218. 005586  35. n® "/ 7.267 6.534(1)/0.16 0+ 0. 6093
7.133(1)/99.8 0. 6653
29Rn 219.009475 3.96 s "/ 6.946(1) 6.313 g )/0.05 (5/2+4) -0.44 +0. 93 Po k x-ray
6.425(3)/7.5 0. 13057
6.5309(4)/0.12 0.27113
6.5531(3)/12.2 0. 40170
6.8193(3)/81 (0.1- 1.05)
220Rn 220.011384 55.6 s "/ 6. 404 5.7486(5)/0.07 0+
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6.2883(1)/99.9
221Rn 221.0156 25. m "/(22;/6. 5.778(3)71.8 71 2+ -0.020 -0.38 Fr L x-ray
$) /(78)/1.2 5.788(3)/2.2 0.07384
6.037(3)/18 0. 08323
0. 0610
0. 18639
222Rn 222.017570 3.823 d "/ 5. 590 4.987(1)/0.08 0+ 0.510
5.4897(3)/99.9
223Rn 223.0218 23. m $) / -0.78 +0. 80
224Rn 224. 0241 1.8 h $) / 0+ 0. 1085
0. 2601
» 0. 2655
°Rn 225. 0284 4.5 m $) / 712 -0.70 +0. 84
225pn 226. 0309 7.4 m $) /
227pn 227.0354 2. s $) /
228Rn 228. 0381 65. s $) /
arFT
199k, 12 s 7.66
200Fp 200. 0065 . 20 ms 7.47
201pp 201. 0046 0.05 s / 7.36/ (9/2-)
202 202. 0033 0.34 s "/ 7.590 7.237(8)/100
203pp 203. 0014 0.55 s /7.280 7.132(5)/ (9/2-)
204pp 204. 001 2.1s / 7.03/96
6.97/ 90
7.01/74
205gy 204. 9987 3.9s »/7.050 6.914(5)/ (9/2-)
206mgy 0.7 s " 6.93 0.531(1T)
206F 205. 9985 16.0 s /7 416 6.792(5)/84
2TFr 206. 9969 14.8 s 6. 766(5)/ 9/ 2- +3.9 -0.16
Fr 207.99713 59.1 s é§7§£/?67gg 6.636(5)/ 7+ -4.8 +0. 004
209k 208. 99592 50.0 s 1 6.646(3)/ 9/ 2- +3.9 -0.24 0.7978
11%/ 5.16 60.]1[13-1384)
20py 209. 99640 3.2 m 6.543(5)/ 6+ +4. 4 +0. 19 . 2030
E(JG 26 0. 6438
0.8175
, 0. 9008
Er 210. 99553 3.10 m "/ 6. 660 6.534(5)/ 9/ 2- +4.0 -0.19 0.220
EC/ 4. 61 0.2799
0. 5389
0.9169
H2py 211. 99618 20. m EC/ 57) 6.261(1)/16 (5+) +4.6 -0.10 RN X-ra
"/ (43) 6.335(1)/4 0. 08107
6.335(1)/4 0. 08378
6.343(1)/1.3 0.2277
6.383(1)/10 1.1856
6.406(1)/9.5 1.2748
6.08-6.18 0.014-1.178
23py 212.99617 34.6 s "/ 6. 905 8.476(4)/51 9/ 2- +4.0 -0.14
24ngp 3.4 ns " 8.547(4)/ 46 9-
6. 775- 8. 046
24pr 213. 99895 5.1 ns "/ 8.587 7.409(3)/0.3 (1-)
7.605(8)/1.0
7.940(3)/1.0
8.355(3)/4.7
8.427(3)/93
2P 215. 00033 0.12 :s »/9.537 9.360(8)/ (9/2-)
oFr 216. 00319 0.70 :s "/ 9.175 9. 005(10)/ 95 (0.045-0. 160)
2TEp 217. 00462 0.016 s "/ 8. 471 8.315(8)/ (9/2-)
218y 22. s "
28y 218. 00756 1. ns "/ 8.014 7.384(10)/0.5 (1-)
7.542(15)/1.0
7.572(10)/5
7.732(10)/0.5
7.867(2)193
29Fy 219. 00924 21. ns "/ 8.132 6.802(2)/0. 25 (9/2-)
6.967(2)/0.6
7.146(2)/0.25
220 7.313(2)/99
Fr 220.012313 27.4 s "/ 6. 800 6.582(1)/10 1+ -0.67 +0. 47 0. 0450
6.630(2)/6 0. 061
6.641(1)/12 0. 1060
6.686(1)/61 0. 1539
6.39-6. 58 0.1617
21pp 221.01425 4.8 m "/ 6. 457 5.9393(7)/0.17 (5/2-) +1.58 -1.0 At k x-ray
5.9797(7)/0. 49 0. 0995
6.0751(7)/0. 15 0.21798
6.1270(7)/ 0. 4091
6.2433(3)/1.3
6.3410(7)/83. 4
22pp 222.01754 14.3 m $) /2 03 1.78/ 2- +0. 63 +0.51
223pp 223.019731 22.0 m s? /1 149 /5.291 (3/2+4) +1.17 +1.17 0. 1509
/0.006 5.314 0. 0589
” . 403 0. 1453
“Fr 224.02323 3.0m $) /2.82 1- +0. 40 +0.517 0. 13150
0.21575
0. 8367
(0.1-2.21)
225pp 225. 02561 3.9 m $) /1.8 3/2 +1. 07 +1.3
226pp 226. 0293 49. s $) /3.6 1 +0. 071 -1.35 0. 18606
0. 25373
27pp 227.0318 2.48 m $) /2.5 1/2 +1.50
228y 228. 0357 39. s $) /.3.5 2- -0.76 +2.4
229gp 229. 0384 50. s $) /
230Fr 230. 0425 19. s $) / (3)
Blpp 231. 0454 17. s $ /
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232py 232. 0500 5 s $) /
asha
202Ra . 3 ns 7.86
203 0.03 s 7.62
203 203. 0092 . 4 ns 7.58
oo 204. 0065 0.06 s 7.48
S . 0.17 s
205 205. 0062 0.22 s " 7.34
206 206. 0038 0.4 s "/ 7.416 7.272(5)/ 0+
207 207. 0037 1.3 s "/ 7.270 7.133(5)/
208 208. 0018 1.4 s "/ 7.273 7.133(5)/ 0+
209 209. 0019 4.6 s »/7.150 7.008(5)/ 5/2 +0. 87 +0. 40
210Ra 210. 0005 3.7 s "/ 7.610 7.020(5)/ 0+
#1Ra 211. 0009 13. s E/c]'sogﬁ 6.912(5)/ (5/2-) +0. 878 +0. 48
212 211. 99978 13.0 s "/ 7.033 6.901(2)/ 0+
213 2.1 ns IT
23Rq 213. 00034 2.7 m ECJgZO/)/3.88 (1/2-) +0. 613 0.1024
"/ (80)/6.860 6.521(3)/4.8 0.11010
6.622(3)/39 0.2125
6.730(3)/36
#Ra 214. 00009 2.46 s "/ 7.272 7.145 9.8/ 0+ 0. 642
6.51/0.2
#5Ra 215. 00270 1.7 ns "/ 8. 864 7.883(6)/2.8 (9/2+4) 0. 773/ 100
8.171(3)/1.4 0. 852/ 74
8.700(3)/95.9 0. 055- 1. 048
216 216. 00352 0.18 :s "/ 9.526 9.349(8)/ 0+
27 217. 00631 1.6 :s »/9.161 8.992(8)/ 9/ 2-
218 218. 00712 26. :s "/ 8. 547 8.390(8)/ 0+
29Rq 219. 01006 0.010 s "/ 8.132 7.680(10)/65
7.982(9)/35
220Ra 220. 01101 18. ns "/ 7.593 ;.4312595 0+ 0. 465
#1Ra 221.01391 29. s "/ 6.879 6.254(10)/0.7 5/2 -0.180 +1.9
6.578(5)/3
6.585(3)/8
6.608(3) /35
6.669(3)/21
6.758(3)/31
222Ra 222.015361 36.2 s '/ 5.590 6.237(2)/3.0 0+ 0.324
6.556(2)/97 0. 1448-0. 8402
22%Ra 223.018497 11.43 d "/ 5.979 5.287(1)/0.15 (3/2+) +0. 271 +1. 25 Rn k x-ray
5.338(1)/0.13 0.12231
5.365(1)/0.13 0. 14418
5.433(5)/2.3 0. 15418
5.502(1)/1.0 0. 15859
5.540(1)/9.2 0. 26939
5.607(3)/24 0. 32388
5.716(3)/52 0. 33328
5.747(1)/9 0. 44494
5.857(1)/0. 32 (0.10- 0.7)
5.872(1)/0. 85
224Ra 224.020202  3.66 d "/ 5.789 5.034(10)/0.003 O+ Rn k x-ray
5.047(1)/0.007 0. 2407
5.164(5)/0.007 0. 4093
5.449(2)/4.9 0. 6501
5.685(2) /95
Ra 225. 023603 14.9 d $) /0.36 0.32/100 (3/2+) -0.734 Ac k x-ray
" 5.01/2x° 0.0434
4.98x10°°
225Ra 226.025402  1599. vy "/ 4.870 4.194(1)/0.001 0+ Rn k x-ray
>4x10% y Sf/ 4x10°* 4.343(1)/0.006 0. 1861/ 3. 64
4.601(1)/6.16 0.2624
4.784(1)/93.8 0. 053- 2. 448
2'Ra 227.029170 42. m $) /1.325 1. 03/ (3/2+4) -0.404 +1.5 Ac L x-ray
1. 30/ Ac k x-ray
0.02739
228Ra 228.031063 5.76 y $) /0. 046 0. 039/ 50 0+ 0.0135
0. 026/ 20 (0,050,609
229 229. 0348 4.0 m $) /1.76 1.76/ 33/ 2+4) +0. 503 +3.1 0.0145-0. 1715
2%Ra 230. 03708 1.5 h $ /1.0 0.7/ + 0. 0631
0.0720
0.2028
0. 4698
0. 4787
21pa 231. 0412 1.7 m $)
232Rg 232. 0437 4. m $)
2%Rq 233. 0480 30. s $)
23Ra 234. 051 . 30. s $/
asAC
206mag 0.04 s " 7.79
2067c . 26 ms " 7.75
207Ac 207.0121 27 s "/ 7.69
208mAG .25. s " 7.72
208pc 208. 0115 .0.1s " 7.62
2097¢ 209. 0096 .0.10 s " 7.58
moAC 210. 0093 0.34 s »/7.610 7.462(8)/
HAc 211. 0076 0.20 s "/ 7.620 7.480(8)/
22pc 212.0078 0.9 s "/ 7.520 7.379(8)/
23pc 213. 0066 0.73 s »/7.500 7.364(8)/ 9/ 2-)
24p0 214. 0069 8.2 s "/C$86)/7.350 7.007(8)/3 5+)
EC/ (14)/6.34 7.082(5)/38
7.214(5) /45
25ac 215. 0065 0.17 s '/ 7.750 7.60/99. 2 (9/2-) 0. 399
7.21/0. 46 0.582
7.03/0. 20 0. 654
6.96/0. 14
26mag 0.44 ns " 8.198(8)/1.7 (9-)
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8.283(8)/2.5
9.028(5)/49
9.106(5)/ 46
Z6Ac 216. 00871 0.3 ns "/ 9. 241 8.990(2)/10 (1)
9.070(8)/90
27MAG 0.7 :s '/ 10. 540/ 100
ilgAc 217.00933 0.07 :s '/ 9.832 9. 650(10)/ 100 9/ 2-
BAC 218. 01162 1.1 :s /9. 380 9.205(15)/
298¢ 219. 01241 0.012 ms '/ 8. 830 8.664(10)/ (9/2-)
20A¢ 220. 0148 26. s '/ 8. 350 7.610(20)/23
4.680(20)/21
7.790(10)/13
7.850(10)/24
7.985(10)/4
8.005(10)/5
8.060(10)/6
8.195(10)/3
ZIac 221. 01558 52. ms "/ 7.790 7.170(10)/2
7.375(10)/ 10
7.440(15)/20
7.645(10)/70
222 63. s "/ (>89)/ 6.710(20)/7
ECQ) (1)7 6.750(20)/13
I.T./(<10)/ 6.810(20)/ 24
6.840(20)/9
6.890(20)/13
6.970(20)/7
7.000(20)/13
22p¢ 222.01782 5. s "/ 7.141 6.967(10)/6 1-
7.013(2)/94
e 223.01913 2.1 m "/(99)/6.783  6.131(2)/0.12 (5/2-) 0.0725
EC/ (1)/0.59 6.177(2)/0.94 0. 0839
6.293(1)/0.47 0. 0927
6.326(1)/0.3 0. 0990
6.332(2)/0.14 0. 1917
6.360(1)/0.22 0.2158
6.397(1)/0.13 0. 3588
6.448(1)/0.2 0.4768
6.473(1)/3.1
6.523(2)/0.6
6.528(1)/3.1
6.563(1)/13.6
6.582(3)/0.3
6.646(1)/44
6.661(1)/31
2ipnc 224.021708 2.7h EC/ 590) /1.403 5.841(1)/0.5 0- Ra L kx-ray
"/ (10)/6. 323 5.860(1)/0.75 Ra k x-ray
5.875(1)/1.7 0. 08426
5.941(1)/4.4 0. 13150
6.000(1)/6.7 0. 1571
6.013(1)/1.4 0. 21575
6.056(1)/22 0.2619
6.138(1)/26 (0.03- 0.3)
6.154(1)/1.0
6.204(1)/12
6.210(1)/20
¢ 225. 02322 10.0 d "/ 5.935 5.286(1)/0.2 3/2 Fr k x-ra
5.444(3)/0.1 0. 06296/ 0.
5.554(1)/0.1 0.09982/ 1. 36
5.608(1)/1.1 0.1084
5.636(1)/4.5 0.1116
5.681(1)/1.4 0. 1451
5.722(1)/2.9 0.150. 02/ 0. 691
5.731(1)/10 0.15724
5.791(1)/9 0.18795/0. 54
5.793(1)/18 0. 0075-0. 8085
226n¢ 226. 026089  1.224 d EC/ (17)/0. 640 (1-) Ra k x-ray
$) /(83)/1.116 Th k x-ray
*/(0.006)/5.51 5.399(5)/0.006 0. 07218
0. 15816
0.23034
2Ipc 227.027747 21.77 y $)/98.6/0.045 0.045/54 (3/2-) +1.1 +1.7 0. 0838/ 23.
"/ (1.4)/5.043 4.869(1)/0.09 0. 0811/ 14.
4.938(1)/0.52 0. 2696/ 13.
4.951(1)/0.65 0.04- 127)
28n¢ 228.031014 6.15 h $) /2.127 1.11/32 (3+) h L x-ray
1.85/12 Th k x-ray
2.18/11 0. 12903
0. 33842
0.91116
0. 96897
(0.2 - 1.96)
295¢ 229. 03293 1.04 h $) /1.10 1.1/ (3/2+) 0.09335/ 2. 43
0.16451/ 2. 61
0. 56916/ 2. 24
0. 0111-0. 898
200¢ 230. 0360 2.03 m $) /2.7 1.4/ 1+ Th k x-ray
$ sf /0.000119 0. 45497
0. 50820
50. 12 - 2.5)
BIpc 231. 0386 7.5 m $) /2.1 2.1/100 (1/2+) . 14379
0. 18574
0.22140
0. 28250
0. 3070
22pc 232. 0420 2.0 m $) /3.7 2-)
2Bpg 233. 0446 2.4 m $) / 1/ 2+)
Zipc 234. 0484 40. s $) / 1+)
oTh 232.0381(1)
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209Th . 0.01s 8. 08
20Th 210. 0150 . 12 ms 7.90
Z1Th 211.0149 0.04 s 7.79
212 212.0129 . 30. ns / 7.80/ 0+
23 213.0130 0.14 s /7. 840 7.692(10)/
214 214.0115 0.09 s /7.825 7.677(10)/ 0+
#5Th 215. 0117 1.2's /7. 660 7.33(10)78 (1/2-) 0.134
7.395(8)/52 0.192
7.524(8)/40
216 0.14 ms " 9.93
#6Th 216.01105 28. ms "/ 8.071 7.92/99. 46 0+ 0.628
7.30/0.54
27Th 217. 01306 0.25 s "/ 9. 424 9.27/94.6
8.46/3.8
- 8.73/1.6
" 218.01327 0.11 :s /9. 847 9. 665(10)/ 0+
219 219. 01552 1.05 :s /9.510 9. 340(20) /
220 220. 01573 10. :s / 8. 953 8.790(20)/ 0+
21Th 221.01817 1.73 ms /8. 628 7.732/7
8. 142/ 72
8. 469/ 21
222Th 222.01845 2.24 s "/ 8.129 7.980/97.7 0+
- 7.599/2.3
Th 223. 02079 0.65 s "/ 7.454 7.29(1)/41(5
7.32(1)/29(5
7.350(15)/20(5
2 7.390(15)/10( 4
“Th 224.02146 1.05 s "/ 7.305 6.768(5)/1.2
6.997(5)/19
7.170(5)/7
225Th 225. 02394 8.72 m EC/ 10)/0.68 (3/2+4)
"/ (90)76.920  6.441(2)/15
6.479(2)/43
6.501(3)/14
6.627(3)/3
6.650(5)/3
6.700(5)/2
6.743(3)/7
6.796(2)/9
26Th 226.024891 30.83 m "/ 6. 454 6.026(1)/0.2 0+ Ra k x-ray
6.041(1)/0.19 0.1112
6.098(1)/1.3 0.2421
6.2283(4)/23 0.1310
6.3375(4)/ 75 0.1733-0. 92%
21Th 227.027699 18.72 d "/ 6.146 (3/2+) Ra L x-ray
Ra k x-ray
0. 05014
0. 23597
0. 25624
(0.02 - 1.0)
228Th 228.028731 1.913 y "/ 5. 520 5.1770(2)/0.18 0+
5.2114(1)/0. 4
5.3405(1)/26.7
5.4233(1)/73
229Th 229.031754  7.9x10°y  "/5.168 4.814/9.3 5/ 2+ +0. 46 +4, 0.1935/4.3
4.845&5%/56 0. 21089/ 277
4. 900 g )/10.2 0.13697/1. 21
4.689-5. 077 0. 0111- 0. 6036
20Th 230. 033126  7.54x10*y "/ 4.771 4.4383(6)/0.03 0+ 0. 0677/ 0. 46
4.4798(6)/0.12 0.1439/0. 078
>2,x10"%y  SF/<4x10*? 4.6211(6)/23. 4
4.6876(6)/76.3
21Th 231.036296 1.063 d $) /0.390 0.138/ 22 5/ 2+ Pa L x-ray
0.218/20 Pa k x-ray
0. 305/ 52 0. 02564
0. 084203/
0.02 - 0.3)
22Th 100. 232.038050  1.40x10 y "/4.081 3.830(10)/0.2 0+ . 0590
1.2x10% y° SF/1.1x10° 3.952(5)723 0.124
4.010(5)/ 77
253Th 233.041576 22.3 m $) /1.245 1. 245/ 1/ 2+ Pa L x-ray
Pa k x-ray
0. 02938
0. 08653
0. 45930
0.02 - 1.2)
234Th 234.043596 24.10 d $) /0.273 0. 102/ 20 0+ a L x-ray
0.198/ 72 0.06329/4.1
0.09235/ 2. 4
0.09278/ 2. 4
235Th 235. 04751 7.2 m $) /1.9 0. 4162
0. 6594
0.7272
0. 747
0.9318
2365Th 236. 0497 37.5 m $) /. 1.0 ga kox—ray
. 1107
B7Th 237. 0539 5.0 m $)
238Th 9.4 m 0. 0890
o Pa 231. 03588( 2)
22pg 5 ms " 8. 27
23pg 213. 0212 7 s " 8.24
2ipg 214.0207 17 ns " 8.12
215pg 215.0190 15. ns " 8. 08/ 100
216pg 216. 0190 0.19 s " 7.95/51 0.134
7.82/ 45
7.79/4
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27Mpg 1.5 ns " 10. 16/ 72 0. 4504- 0. 8208
8.306/ 11
9.55/6
9.69/2
27pg 217.0183 3.8 ns "/ 8. 490 8.337/99 0. 0466- 0. 634
7.873/0. 4
7.728/0.3
7.710/0.3
218pg 218. 0200 0.12 ms " 9.54/ 31 0. 092
9.61/ 69
2°Pa 219.0199 0.05 :s
Pa 220. 0219 0.8 :s
221pg 221.0219 6. :s " 9.08 3%
222pg 222.0237 . 4.3 s "/ 8. 700 8. 180/ 50
8.330/ 20
8. 540/ 30
223pg 223. 0240 . 6.5 ns "/ 8. 340 8. 006(10)/ 55
8.196(10)/ 45
224pg 224. 0256 0.84 s "/ 7.630 7.555(10)/75(3) 0. 1945
7.46 )/25&3) (0.028-0.412)
225pg 225. 0261 1.8 s "/ 7.380 7.195(10)/ 30
7.245(10)/70
226pg 226. 02792 1.8 m "/ (74)/6.987  6.728(10)/0.7
EC/ (26)/2.83  6.823(10)/35
6.863(10)/39
227pg 227.02879 38.3 m '%585)/6.582 6.357(4)17 (5/2-) 0. 0649
EC (15)/1.02  6.376(10)/2.2 0. 0669
6.401(4)/8 0. 1100
6.416(4)/13
6.423(10)/10
6. 465(4) 743
228pg 228. 03100 22. h E£7598)/2.111 (3+) +3.5 Th k x-ra
"/ (2) 5.779/0. 23 0. 409/ 100
5.805/0. 15 0. 4631/ 222
6.078/0. 4 0.91116/ 242
6. 105/ 0. 25 0. 96464/ 120
6.118/0. 22 0. 96897/ 149
0. 058-1. 96
229pg 229. 03209 1.5d E£7699.8 /0.32 (5/2) 0.04244
"/(0.2)/5.836 5.536(2)/0.02 (0.024- 0.18
5.579(2)/0.09
5.668(2)/0.05
230pg 230.034532 17.4 d EC/(90)/1.310 0.51/ (2-) 2.0 Th L x-ray
$) /(10)/0.563 Th k x-ray
0. 4437
0. 45477
0. 89876
0. 91856
0. 95199
0. 053- 1. 07)
#1pg 231.035878  3.25x10* y "/ 5.148 4.6781(5)/1.5 3/ 2- 2.01 -1.7 ¢ L x-ray
4.7102(5)/1.0 Ac k x-ray
>2x10Y y SF/ <1.6x10°*  4.7343(5)/8.4 0. 01899
4.8513(5)/1.4 0. 027396
4.9339(5)/3 0. 03823
4. 9505(5)/22.8 0. 04639
4.9858(5)/1. 4 0. 25586
5.0131(5)/25. 4 0. 26029
5.0292(5)/20 0. 28367
5.0318(5)/2.5 0. 30007
5.0587(5)/ 11 0. 30264
0. 33007
22 (0.02- 0.61)
Pa 232. 03858 1.31d $) /1.34 (2-) Uk x-ray
0. 10900
0. 15009
0. 89439
0. 96934
(0.10- 1.17)
233pg 233.040239 27.0d $) /0.571 0. 15/ 40 3/ 2- +4.0 -3.0 UL x-ray
0. 256/ 60 U k x-ray
0.30017
0.31201
0. 34059
2341pg 1.17 m $)/ 99.9/2. 29 (0-) Uk x-ra
I'T/ 0. 13/ 0. 25818/ 0. 07
0.76641/ 0. 32
1. 0009/ 0. 85
” (0.06- 1.
“Pa 234.043303 6.69 h $) /2.197 0.51/ (4+) H k X-ray
X-ray
0.1312/0.03
0. 5695/ 0. 02
0. 9256/ 0. 02
80.02- 1.99
235pg 235. 04544 24.4 m $) /1.41 1.4/ 97 3/2-) . 0308-0. 65593
236pg 236. 0487 9.1 m $) /2.9 1.1/40 1-) Uk x-ra
2.0/ 50 0. 64235
3.1/ 10 0. 68759
1. 7630
0.04 - 2.18)
#7pg 237.0511 8.7 m $) /2.3 1.1/ 60 (1/2+) . 4986
1.6/30 0. 5293
2.3/ 10 0. 5407
0. 8536
0. 8650
50.04- 1. 4)
238pg 238. 0545 2.3 m $) /3.5 1.2/ (3-) . 10350
1.7/ 0.1785
0
0
0
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1. 01446
(0.04 - 2.5)
#9pg 239. 0571 1.8 h
0V 238.02891(3)
~u .16 ms - 8. 005
8y 218. 0235 .0.002 s " 8.63(3)/
29y 219. 0249 0.04 s " 9.68(4)/
222 222.0261 . 1.:s "
223 223. 0277 0.02 s " 8.7854)/
224 224. 02759 . 1. ms " 8. 46/ 100
225y 225. 02938 84. ns " 7.87/83
7.82/ 15
7.63/2
226y 226. 02933 0.26 s "/ 7.560 7.56/ 86 0+
7.38/ 14
21y 227.03113 1.1m "/ 7.200 6. 870/
228 228. 03137 9.1 m "/ 6. 803 6.404(6)/0.6 0+ 0. 095
6.440(5)/0.7 0.152
6.589(5)/29 0.187
6.681(6)/70 0. 246
29y 229. 03350 58. m EC/ 80)/1.31 6.223/3 (3/2+4)
"/ (20)76.473  6.297(3)/11
6.332(3)/20
6.360(3)/ 64
20y 230.033927  20.8 d /5.992 5.5866(3)/0.01 0+ Th L x-ray
>4x10"° y  SF/<10* 5.6624(3)/0.26 0.07218
5.6663(3)/0. 38 0. 15421
5.8178(3)/32 0. 23034
5.8887(3)/67 &0.(81—0.8566)
By 231. 03626 4.2 .d EC/ 0. 36 (5/2-) a L x-ray
"/ (10)°) 5.46/1.6 x 10)° Pa k x-ray
5.47/1.4 x 10)° 0. 02564
vz 5.40/1. x 10) 0. 08420
U 232.037146  70. y "/ 5,414 4.9979(1)/0.003 0+
2.6x10" y SF/2.7x10*? 5.1367(1)/0.3
5.2635(1)/31
5.3203(1)/69
[y 233. 039627  1.592x10° y "/4.909 4.7830(8)/13.2 5/ 2+ +0. 59 3.66 Th L x-ray
>2.7x10" y SF/6x10°* 4.8247(8)/84. 4 0. 04244
4.510- 4. 804 0. 09714
0.0252-1 119
234y 0.0054(5) 234.040945  2.455x10° y "/ 4.856 4.604(1)/0.24 0+ . 05323/ 0.
1.5x10™ y "~ SF/1.6x10° 4,723 51)/27.5 0. 12091
4.776(1)172.5
238y 26. m I T/ 0. 0007 1/ 2+
25y 0.7204(6) 235.043922  7.04x10° y "/ 4.6793 4.1525(9)/0.9 71 2- -0.38 4.9 Th L x-ray
1.0x10® y  SF/ 7x10°° 4.2157(9)/5.7 Th k x-ray
4.3237(9)/4.6 0.10917
4.3641(9)/ 11 0. 14378
4.370(4)16 0. 16338
4.3952(9)/55 0.18574
4.4144(9)/2.1 0.20213
4.5025(9)/1.7 0.20533
4.5558(9)/4.2 0.22140
4.5970(9)/5.0 0.03- 0.79)
2%y 236.045561  2.342x107 y */4.569 4.332(8)/0.26 0+ h L x-ray
2.5%x10% y~ SF/ 9x10° 4. 445(5)/ 26 0. 04946/ 100
4.494(3)/74 0.11279/24. 1
0. 17115/ 0. 080
'y 237.048723 6.75 d $) /0.519 0.24/ 1/ 2+ Np L x-ray
0. 25/ Np k Xx-ray
0. 05953
0. 20801
V] 99.2742(10) 238.050784 4.47x10°y 4.0395/0. 23 0+ Th L x-ray
8.2x10%y "~ SF/5x10°° 4.147(5)/23 0. 04955/ . 06
4.196(5)/77 0.1135/.01
29y 239.054289 23.5 m $) /1.265 1.%; 5/ 2+ (0.522-0. 681)
1
20y 240. 056585 14.1 h $) /0.39 0. 36/ 0+ Np L x-ray
0. 04410
0. 05558
0. 06760
242y 242.0629 16.8 m $ /. 1.2
osNP
225\p 225. 0339 > 2 us
226N 226. 0351 0.03's " 8.04(2)/
27Np 227.0350 0.51 s " 7.22 2 ;
7.68(1
228\p 228. 0362 61. s E(JGOS?)/
"/405 )/, SF
229\ 229. 0363 4.0 m "/ 7.010 6. 890( 20)
230Np 230. 0378 4.6 m EC/97 /3.6
/3 6. 660( 20)
ZINp 231. 03823 48.8 m C/98 /1.8 5/2 0. 2629
"/2 16.368 6.280/ 2 0. 3475
0. 3703
22\p 232. 0400 14.7 m EC/99 /2.7 (4-) UL x-ray
U k x-ray
0. 3268
0.81925
0. 86683
23Np 233. 0410 36.2 m EC/ 1.2 (57 2+) UL x-ray
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U k x-ray
5 325
1201
Z4Np 234. 04289 4.4 d $" ,EC/1.81 0.79/ (0+) UL x-ray
U k x-ray
1.5272
§ 2
25Np 235.044055 1.085 y EC/99.9 /0.124 5/ 2+ Uk x-ray
"/ 0.001/5. 191
235N 22.5 h EC/ 52 / (1-) UL x-ray
$) /48 / Pu L x-ray
U k x-ray
0. 64235
s . 0. 68759
Np 236. 04657 1.55x10° y EC/ 91 /0.94 (6-) UL x-ray
$) /9 /0.49 U k x-ray
0: 16031
16031
B'Np 237.048166  2.14x10° y "/ 4.957 4.6395%5)/6 5 5/ 2+ +3. 14 +3. 89 Pa L x-ray
1x10% y SF/2.1x10°* 4.766(5)79.7 Pa k x-ra
4.771 122.7 0. 029378/ 1
4.7884(5)/47.8 0. 08653/ 12
- 4.558-4. 873 &p 03- 0. 28)
Np 238.050940 2.117 d $) /1.292 1.2/ 2+ u L x-ray
Pu k x-ray
0.98447/ 25.2
LG e
29N\p 239.052931 2.355 d $) /0.722 0.341/ 30 5/ 2+ u L X-ray
0. 438/ 48 Pu k x-ray
0.10613
0.228186/ 11
0.27760/ 15
s 0. 04- 0. 50)
"Np 7.22 m $) /99.9 / 2.18/ (1+) . 25143
IT/0.1 / 0. 26333
8'53424
. 59735
240Np 240. 05617 1.032 h $) /2.20 0. 89/ 5+ 0. 1471/
0. 5664
0. 6008
#INp 241. 0583 13.9 m $) /1.3 1.3/ 5/ 2+ 0. 1330/
0. 1740
. 0.280
"™Np 2.2 m $) / (1+) 0. 15910
0.2651/
5 45287
212N 242.0616 5.5 m $) /2.7 2.7/ 6+ 0. 6209
0. 73620
0. 78074
1. 47340
sas (0.04-2.37)
Np 243. 0643 1.9 m
244Np 244. 0678 2.3 m
5PU
228py 228.0387 " 7.8152)/
29py 229. 0362 1.5 m " 7.46
230py 230. 03964 1.7 m " ;'885?5
#ipy 231. 04126 8.6 m E£790 6'72
232py 232.04118 34. m c7>80/1 1 ' 0+
"/ <20/ 6. 716 g.ggg}iggjgg
238py 233. 04299 20.9 m ECEQQ 9)/1.9 ' 0. 1503
"/0.1 /6.416  6.300(20)/0.1 0.1804
0.2353
0. 5002
355830
1.035
234py 234. 04331 8.8 h EC/ 94 /0. 39 0+
"/6 /6.310 6.035(3)/0.024
8 200034 °
. 4.
5py 235. 0453 25.3 m EC/ 99+ /1.2 (5/2+)
/0. 003/ 5. 957 5.850520)/0.003
236py 236.046048 2.87 y "/ 5. 867 5.611/0. 21 0+ 0. 0476/ 0. 07
1.5x10° y  SF/1.9x10°7 5.7210/30.5 0.109/0. 02
. 5.7677(1)/69.3 (0.17 - 0.97)
Pu 237.048403 45.7 d EC/ 99.9 /0.220 71 2- Np L x-ray
"/ 0.003 /5.747 5.334(4)/0.0015 Np k x-ray
5.356(4)/0. 0006 0. 026344
5. 650(4)/0.0007 0. 03319
105275, )
238py 238.049553 87,7y ~ "/5.593 5.3583& /0.10 0+ Uk x-ray
4,75x10 y SF/1.8x10" g.igg i/ glsﬁ ?003341 b
239py 239. 052156  2.410x10* y "/ 5.244 5. 055/ 047 1/ 2+ +0. 203 Uk x-ray
8.x10% y ~ SF/3x10°* 5.076/ 0. 078 0. 05162
5.106/11.9 0. 05682
5.144/17.1 0. 12928
5.157/70. 8 0. 37502
s . . 4.74 -5.03) 0. 41369
Pu 240.053807  6.56x10 /5. 255 0212(1)/0.07 0+ UL x-ra
1.14x10"°y SF/5.7x10°° 5.1237(1)/26.4 0. 04524
5.1681(1)/73.5 0.10423
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80.04-0.97)
21py 241.056844 14.4 y $)/ 99+/ 0. 0208 4.853%7%/3“0)4 5/ 2+ -0.683 +6. . 14854
0.002 /5. 139 4.8966(7)/0.002 0. 1600
<6. x10'® SF/ >2. 4x10°"
22py 242.058736  3.75x10°y "/ 4.983 4.7546(7)/0.098 0+ UL x-ray
6. 77x10°"y SF/5.5x10™* 4.8564(7)/22. 4 0. 04491
4.9006(7)/78 0. 10350
23py 243.061996  4.956 h $) /0.582 0.49/2 712+ Am L x-ray
0. 58/ 60 0.0417
0. 0839
244py 244.064197  8.00x10" y */99.9/4.665  4.546(1)/19.4 0+ UL x-ray
6.6x10"° y SF/0.12 4.589(1)/80.5 0. 0439
25py 245. 06774 10.5 h $) /1.21 0.93/ (9/2-) Am L x-ray
1.21/11 Am k x-ray
0.2804 /
0. 30832
0. 32752
0.56014
- &gios-l 2)
“*pu 246. 07020 10.85 d $) /0.40 0. 150/ 85 0+ L x-ray
0.35/10 Am k x-ray
0.04379
0.22371
27py 247.0741 2.3 d
osAM
232 232. 0466 0.9 m EC/. 5.0
233 233. 0465 3.2 m " 6.78
234 234. 0478 2.3 m EC/ 4.2
235 235. 0480 15 m EC Pu K x-ray
36Am 236. 0456 4. s
BTAm 237. 0503 1.22 h EC/99.98 /1.7 (5/2-) Pu k x-ray
»/0.02 /6.20 6.042(5)/0.02 0. 14559
0. 28026
- 0. 43845
Am 238. 05198 1.63 h EC/ 2. 26 1+ Pu L x-ray
»/0.0001 /6.04 5.940/0.0001 Pu k x-ray
0.91870
0. 96278
29Am 239.053018 11.9 h EC/ 99. 99/ 0. 803 5/ 2- Pu L x-ray
a/0.01/5.924  5.734(2)/0.001 Pu k x-ray
5.776(2)/0.008 0.18172
0.22818
0.27760
240Am 240. 05529 2.12 d EC/ 1. 38 (3-) Pu L x-ray
"/ 5.592 5.378(1)/16x10* Pu k x-ray
0.88878
0.98764
(0.1-1.3)
241Am 241.056822  432.7 y "/ 5. 637 5.2443(1)/0.002  5/2- +1. 58 +3.1 Np L x- rag
1.2x10™y  SF/3.6x10* 5.3221(1)/0.015 0. GKB4/ 4
5.3884(1)/1.4 0. 03319
5.4431(1)/12.8 005954/0359
5.4857(1)/85.2 (0.03-1. 128)
5.5116(1)/0. 20
5.5442(1)/0. 34
242mam 141. y I T/ 99. 5/ 0. 048 5- +1.0 +6.5 Am L x-ray
"/ 0.5/5.62 5.141(4)/0. 026 0. 04863
>3.x10%y  SF/<4.7x10° 5.2070(2)/0.4 0. 08648
0.10944
0.16304
22Am 242.059542  16.02 h $) /83 /0.665 0.63/46 1- +0. 388 -2.4 Pu L x-ray
EC/ 17 /0.750 0.67/37 CmL x-ray
Pu k x-ray
0.0422
0. 04453
23am 243.061372  7.37x10° y "/ 5.438 5.1798(5)/1.1 5/ 2- +1.5 +2.9 0.04354
2. x10" y SF/ 3. 7x10°° 5.2343(5)/11 0.07467
5.2766(5)/ 88 0. 08657
5.394(5)/0. 12 0.11770
R 5.3500(5)/0. 16 0. 14197
4 . 26. m $) /1.498 (1-) 0. 0429
244Am 244.064279 10.1 h $) /1.428 Am L x-ray
Cm k x-ray
0. 7460
0. 9000
25Am 245.066444 2.05 h $) /0.894 0.65/19 (5/2+) om L x-ray
0.90/ 77 Cm k x-ray
0. 2529
246mAm 25.0 m $) / 1.3/79. 2- Cm L x-ray
1.60/ 14 Cm k x-ray
2.1/'7 0. 27002
0.79881
1. 06201
1. 07885
Egi04_2 29)
245Am 246. 06977 39. m $) /2.38 1.2/ (7-) L x-ray
Cm Kk x-ray
0. 1529
0. 2046
0. 6786
247Am 247.0722 22. m $) /1.7 omL x-ray
Cm k x-ray
0.2267 |/
0.2853 /
osCM
230m 233. 0508 " 7.34/
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234 234. 0502 .51. s 7.241
235 235. 0516
236 236. 0514 EC/1.7
237 237. 0529 EC/ 2.5
2350m 238. 05302 2.4 h EC/ >90 /0. 97 0+
"/ <10 /6.632  6.520(50)/<10
2390m 239. 0548 .3 h EC/1.7
0. 0407
0. 1466
0.1874
24°Cm 240. 055519 27. d "/ 6. 397 5.989/0.014 0+
6.147/0. 05
1.9x10° y  SF/3.9x10° 6.2478(6) /28.8
6.2906(6) /70.6
210m 241.057646 32.8 d EC/ 99 /0. 768 1/ 2+ Am k x-ray
"/1 /6.184 5.8842(4)/0.12 0. 13241
5.9291(4)/0. 18 0. 16505
5.9389(4)/0. 69 0. 18028
0. 43063
0. 47181
220m 242.058828 162.8 d "/ 6.216 5.969451)/0.035 0+ Pu L x-ray
6.069(1)/25 0. 04408
7.0x10° y  SF/6.4x10°° 6.1129(1)/ 74 0.10189
&o 04-1.2)
230m 243.061381 29.1y "/ 6.167 5.6815(5) /0.2 5/ 2+ 0.41 u L x-ray
5.6856(5)/1.6 Pu k x-ray
5.5x10" y  SF/5.3x10° 5.7420(5)/10. 6 0.10612
5.7859(5)/73.3 0. 20975
5.9922(5)/6.5 0.22819
6.0103(5)/1.0 0.27760
6.0589(5)/5 o 28546
6.0666(5)/1.5 0. 33431
&o 04-0.7)
2440m 244.062745 18.1y "/ 5.902 5. 6656/ 0. 02 0+ u L x-ray
5. 7528/ 23 0. 04282
1.32x10" y SF/1.4x10™* 5.8050/ 77 0. 09885
5.515/ 0. 004 0. 15262
2450m 245.065485  8.48x10° y " /5.623 5.235(10)/0.3 71 2+ 0.5 Pu L x-ray
) 5.3038(10)/5.0 Pu k x-ray
1.4x10"” y  SF/6.1x107 5.3620(7)/93 0. 04195
5.4927(11)/0. 8 0. 13299
5.5331(11)/0.6 0. 13606
0.17494
260m 246. 067217  4.76x10° y "/ 5.476 5.343(3)/21 0+ Pu L x-ray
1.8x10’ y°  SF/0.026 5.386(3)/79 0. 04453
247Cm 247.070346  1.56x10"y '/5.352 4.818(4)/4.7 9/ 2- 0.37 Pu k x-ray
4.8690(20)/71 9/ 2- 0.2792
4.941(4)/1.6 0. 2886
4.9820(20)/2.0 0.3471
5.1436(20)/1.2 0. 4035
5.2104(20)/5.7
5.2659(20)/13.8
2450m 248.072341  3.48x10° y "/ 99.92 /5.162 4.931(5)/0.07 0+
5.0349(2)/16.5
2o 4.15x10°y  SF/ 8. 38 5.0784(2)/(75)/1
490m 249.075946  64.15 m $) /0.900 0.9/ 1/ 2+ Bk k x-ray
0. 56039
0. 63431
200m 250. 07835 . 9.7x10° y SF/85 8 0+
210m 251. 08228 16.8 m $) /1 42 0. 90/ 16 (1/2+4) 0.3896 /
0. 5299
. 0. 5425
2Cm 252. 0849 <2d
o7BK
238y 238. 0583 2.4 m EC/5.0
239K 239. 0584
240k 240. 0598 . 4.8 m
242l 242.0621 7.0 m EC/3.0
243Kk 243.063001 4.5 h EC/ 99.8 /1.508 6.542(4)/0.03 (3/2-) 0. 1466
"/0.15 /6.871 6.5738(2)/0.04 0.1874
6.7180(22)/0.02 0. 755
6.7581(20)/0.02 0. 840
0. 946
244K 244, 0652 4.4 h EC/ 99. 99 /2.26 (4-) 0. 1445
"/0.01 /6.778 6.625(4)/0.003 0.1876
6.667(4)/0.003 0.2176
0. 9815
0. 9215/
245K 245.066355 4.94 d EC/99.9 /0.810 3/ 2- CmL x-ray
/0.1 /6.453 5.8851(5)/0.03 Cmk x-ray
6.1176(9)/0.01 0. 25299
6.1467(5)/0.02 0. 3809
6.3087(5)/0.014 0. 3851
6.3492(5)/0.018
246k 246. 0687 1.80 d EC/ 1. 35 (2-) Cm L x-ray
Cm k x-ray
0.79881
1. 08142
247K 247.07030 1.4x10° y  "/5.889 5.465(5)/1.5 (3/2-) 0. 04175
5.501(5)/7 0. 0839
5.532(5)/ 45 0. 268
5. 653 &20)/5 5
5.678(2)/13
5.712(2)/17
5.753(2)/4.3
5.794(2)/5.5
248K 248. 07311 23.7 h $) /70 /0.87  0.86/ (1-) cm L x-ray
EC/ 30 /0.72 gnkx—ray
X
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Cf k x-ray
0. 5507
249K 249.074980  320. d $) / 0. 125/ 100 7/ 2+ 2.0 0.327/10)°
“/ 0. 001 /5 525 5.390(1)/0.0002 0. 308/ 10)
1.8x10° y  SF/ 4. 9x10°° 5.4174(6)/0.001
250K 250.078309 3.217 h $) /1.780 0. 74/ - O L x-ray
Cf k x-ral
0. 98912
1.03184
80'04_1 6)
251K 251. 08075 56. m $) /1.09 (3/2-) 02481
0. 1528
0.1776
252K 252. 0843 1.8 m
osCf
237 237. 0621 2.1s ', SF/ 10
235 238.0614 21 ns F/
239 239. 0626 . 0.7 m :
240CF 240. 0623 1.1 m Y 7.719 7.590(10)/ 0+
SF/ .2.1
e 241.0637 4. m EC/3.3
"/ 7.60 7.335(5)/
22¢¢ 242. 06369 3.5m / 7.509 7.351(6)/20 0+
SF/ 0.014 7.385(4)/80
243¢f 243. 0654 11. m EC/86 /2.2 7.060(6)/20 (1/2+4)
/14 | 7. 40 7.170/ 4
e 244.065990 20. m 7.328 7.168(5)/25 0+
7.210(5)/75
245¢f 245.068038 44. m "/ 36 /7.255 7.15/91.7 Cm K x-ray
EC/64 /1.569  6.983/0.31 0.5709
7.09/7 0.6014
7.065/ 0. 68 0. 6163
246¢F 246.068798 1.49 d "/ 6. 869 6. 6156 10)/0.18 0+ Ccm L x-ray
6.7086(7)/21.8 0. 04221
1.8x10° y  SF/2.3x10™* 6.7501(7)/78.0 0. 0945
0. 147
247CF 247.07099 3.11 h EC/ 99. 96 /0. 65 71 2+ Bk k x-ray
"/0.04 /6.55 6.301(5)/ 0. 2941
0. 4778
28CF 248.07218 334. d "/ 6. 369 6.220(5)/17 0+
3.2x10* y  SF/0.0029 6.262(5)/83
249¢f 249.074846  351. y "/ 6.295 5.758/3.7 9/ 2- CmL x-ray
5.812/85.7 Ccm k x-rag
8.x10° y  SF/4.4x107 5.8488(2)/1.0 0.25299 2
5.9029(2)/2.8 0.33351/13.6
5.9451(2)/4.0 O%%Z&ﬁ
6.1401(2)/1.1 (0.0376-1. 103
6.1940(2)/2.2
250CF 250.076399 13.1y "/ 6.129 5.8913(4)/0.3 0+ Ccm L x-ray
1.7x10* y  SF/0.077 5.9889(4)/ 15 0. 04285
6.0310(4)/84.5
e 251.079579  9.0x10%y  "/6.172 5.56448(7)/1.5 1/ 2+
5.632(1)/4.5
5.648(1)/3.5
5.677 56)/35
5.762 %/3.8
5.793 /2.0
5.8124(8)/4.2
5.8514(6)/27
6.0140(7)/11. 6
6.0744(7)/2.7
220f 252.081619 2.65 y "/96.9 /6.217 5.7977(1)/0.23 0+ CmL x-ray
86. Y SF/ 3. 1/ 6.0756(4)/15.2 0. 04339
6.1184(4)/81.6 0. 1002
253¢F 253. 08512 17.8 d $? /99 7 /0.29 0.27/100 (71 2+4)
N 0.3 126 5.921(5)/0.02
ot 254. 08732 60.5 d SF/ 99. 7/ 0+
"/ 0.3/5.930 5.792(5)/0.05
5.834(5)/0. 26
et 255. 0910 1.4 h $) /0.7
oC 256. 0934 12. m SF
ooES
= 241.0687 . 8s 8.11
242 242. 0697 16 s 7.92
28Eg 243. 0696 21. s "/ >30 / 7.89/>30
EC/ <70 /4.0
=3 244. 0709 37. s EC/76 /4.6
4] 7.57/4
25Eg 245. 0713 1.3 m "/ 40 /7.858 7.74
- EC/60 /3.1
“°Es 246.0730 7.7 m Efygo//s 9 7 3
g =3 247.07365 4.8 m Ef]gf /2.48 2
7
28Eg 248. 0755 26. m EC/99.7 /3.1
"/0.3 / 6.87
29Eg 249. 07640 1.70 h EC/99.4 /1.45 (71 2+4) 0. 3795
/0.6 / 6.77 0.8132
250meg 2.2 h EC/ (1-) O L x-ray
3 Cf k x-ray
0. 9891
1,0319
=S 250. 0787 8.6 h EC/2.1 (6+) O L x-ray
Cf k x-ray
0. 30339
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0. 34948
0. 82883
= 251. 07998 1.38 d EC/ 99. 5 /0.38 (3/2-)
"/0.5 / 6. 462/ 0. 05
6.492/0. 4
=3 252. 08297 1.29 y /76 | 6.632/61.0 (5-)
EC/ 24 /1.26 6.562/10. 3
=3 253.084818 20.47 d " 6.633/89. 8 71 2+ +4.10 7. 0. 04180
6.3x10° y  SF/8.9x10°° 6.5916/6. 6 0. 3892
=3 1.64 d $) /99.6 / 0. 475 2+ 2.9 3.7 Fm L x-ray
"/0.3 /6.67 6.382 2+ Fm k x-ray
>10. y SF/ 0. 045 0. 6488
0. 6938
= 254.088017  276. d " . 6. 429 (7+) 0. 064
>2.5x10" y SF/<3x10°
=3 255. 09027 40. d $ 8/ 5)2 /0.29 6. 26 (71 24)
- 2.6x10° y  SF/0.0042 6. 300
= 7.6 h $) / (8+) 0.218
0.232
0. 862
o 256. 0936 25. m $) /1.7 (1+)
*Es 257. 0960 7.7 d $
100FM
292Em 242.0734 0.8 ns SF/ >96
23Em 243. 0745 0.2's " 8.55
<SF/ 0.4
244em 244.0741 3.3 ms SF/ >97 0+
25Fm 245, 0754 4. s " 8. 15/
SF/ <0. 1
245Fm 246. 07528 1.2s '/ 85/ 8. 24/ 0+
, SF/ 15/
4T"Em 9. s i 8. 18/
27Em 247.0768 35. s /8.20 7.87/70
7.93/30
28Em 248.07718 34. s /99 9 /8.001 7.83/20 0+
SF/ 0 7.87/ 80
249Fm 249. 0790 3. m EC/ 2. 4 (712+)
0] 7.53
250MEm 1.8 s | T/
SF/ <8x10°°
20Fm 250. 07951 30. m " 7.43/ 0+
EC/ 0.8
SF/ 0. 007
#1Em 251. 08157 5.3 h EC/ 98 /1.47 (9/2-)
2 6.833
22Fm 252. 08246 1.058 d "/ 7.154 6.998/ 15 0+
SF/ 0. 0023 7.039/ 85
255Em 253.085175 3.0 d Eciss%/o 333 6.676/ 1/ 2+ Es k x-ray
6. 943/ 0.2719
29Em 254.086847 3.240 h 7.150 0+
N SF/O 059 7.192
**Fm 255.089955 20.1 h " 6.9635(5)/5.0 71 2+
1.0x10* y  SF/2.3x10° 7.0225(5)/93. 4
2%Fm 256. 09177 2.63 h SF/ 91 0+
'/ 19 6.92/
7Em 257. 09510 100.5 d '/ 99. 79 6.519 (9/24) 0.1794
SF/ 0. 21 0. 2410
28Em 258. 0971 0.37 ms SF/
29Em 259. 1006 1.5s SF/
200Fm .4 ms SF/
101M1
245myy 0.4 s " 8. 64, 8. 68
245\ 245. 0810 0.9 ns SF
2400 246. 0819 1.0 s " 8.74
i 8. 50- 8. 56
47\l .0.2's SF/
247\y 247.0818 3. s " 8. 43
248\ 248. 0828 7. s EC/ 80 /5.3 8.32/ 15
"/ 20 / 8.36/5
SF/ <0. 05
29\ 249. 0830 24. s EC>/ <80 /3.7
/>20 /8. 46 8. 030(20)/
20 250. 0845 50. s EC/94 /4.6 7.75/4
"/ 6 18.25 7.83/2
V| 251. 0849 4.0 m ECJ >9/4 /3.1 7 55/
22\ 252. 0866 2. m E(_‘j>50 /3.9
"/ <50 / 7.731
253 253. 0873 .6 m EC/2.0
254 30. m EC/
254 254. 0897 10. m EC/ 2
25\ 255. 09108 27. m EC/ 92 /1 04 "/ 7.33/93 (7/2-) 0. 121/ 100
/8 7.27/5 0. 115/ 65
SF/ 0.15 7.75/1 0. 136/ 35
7.71/1 0.141-0. 453
25\l 256. 0941 1.30 h EC/ 89 /2.13 7.21/71 Fm k x-ray
v/11 ] 7.14122 0. 121/ 409
SF/<2.6 7.68/2.5 0. 115/ 266
7.25/2.5 0. 136/ 143
7.64/2.1 0. 634/ 119
0.141-1.37
Y 257.095535 5.5 h EC/ 85 /0.41 7.074 (7/2-) Fmk x-ra
"/ 15, SF/ 1 7.014 0. 181- 0. 389
i V! 57. m C/ (1-) mk x-ray

E
SF/ 30
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V! 258.098427 51.5 d “/7.40 6.718(2)/ (8-) 0.3678
SF/ 0.003 6.763(4)/ 0.057 - 0.448
29\ 259. 1005 1.64 h S/F/ >98. 7 7/ 2+
"/ <1.3
oM 260. 104 . 27.8d SF/ 73- 100
102’\b
250 250. 0875 .0.036 ms  SF/ 0+
*INo 251. 0889 0.76 s »/91 8. 62/ 96
252 SF/ 0. 26 8.58/ 4
*’No 252. 08897 2.44 s "/ 68/ 8. 551 8. 42 0+
7.6 s SF/ 32/ 8. 37
EC, $'/<1. 6
3No 253. 0907 1.7 m " 8.010( 20) (9/2-)
EC/ 3.2
24"MNo 0.28 s I.T./
SF/ .2
*‘No 254. 09095 49. s " 8. 09 0+
EC/1.1
SF/ 0. 17
25No 255. 09323 3.1m " 62 | 8. 12/ 1/ 2+ 0.187
EC/ 38/ 2.01 7.93
8.08
#5No 256. 09428 2.9 s " 8.43 0+
SF/ 0.5
*"No 257. 09685 25. s " 8.22 (7/2+)
SF/<1.5 8.27
- 8.32
° 258. 0983 . 1.2 ns SF/ 0+
#No 259.1011 58. m "/ 78 /7.794 7.52 (9/ 2+)
EC/22/0.5 7.55
SF/<9.7
260 260. 103 0.11 s SF/
*2No 262.108 8. ms SF/
10sLT
1y 251. 0944 39 m SF
22y 252. 0953 .0.36 s " 9.02/73
SF/ <1 8.97/27
253m_p .0.57 s " 8.79
SF/1.3
23y 253. 0953 1.5 s " 8.72
2 SF/ 8
*Lr 254. 0965 13. s " 8. 45
EC/5. 2
SF/ <0. 1
25y 255. 0967 22. s "/ 8.37/60
EC/3.2 8. 43/ 40
SF/ <0. 1
28y 256. 0988 28. s "/99.7 /8.554 8.43/
EC/ 4.2 8.39
SF/ <0. 03
Ly 257. 0996 0.65 s " 8. 80 712+
EC/2.5 8. 80
- SF/ <0. 03
®Lr 258. 1019 3.9 s " 8. 60/ 46
EC/ 3.4 8. 62/ 25
SF/ <5 8. 56/ 20
8.65/9
29y 259. 1030 6.1s "/ 80 8.44(1)
SF/ 20
2601 y 260. 1056 3. m " 8.03
261 261. 1069 40. m SF
262 262. 1097 3.6 h EC/ 2.
SF/ <10
104Rf
253Rf 253. 1007 48. :s SF
"/ <10
BORf 254. 1002 23. :s S/F/ >08.5
"/ <1.5
255Rf 255. 1015 1.6 s " 8. 72/ <0. 05 0.203
SF/ 52 8.77/ 94 0. 142
8. 67/<0. 05
8. 58/ <0. 05
8. 92/ <0. 05
255Rf 256.10118 6.2 ns SF/ 99. 68
2 "/ 0.32 8.81
STRf 257.1031 4.7 s "/ 9. 22 8.77 0.117
EC/11 9.01
SF/<1.4 8.95
- 8. 62
°Rf 258. 1036 12. ns S/F/l§7
259Rf 259. 1056 3.4 s */9.09/ 93 8.775 2)/
250 SF/ 7 8. 86
260. 1064 20. ns SF/
261 261.1088 1.1 m "/ 8.78, SF/ <10 8. 28/
262 262. 1099 2.1s SF/ >99. 2
263Rf 263.1125 22. m
10500
25Dh 255. 1074 1.5 s
SF/ .20
Db 256. 1081 1.6 s "/ 64 9.02/ 67
EC/ 35 8.89/11
SF/ 0. 05 9.08/11
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9.12/11
v ) 0.8 s " 9.16
SF/ <13
%'Dh 257.1079 1.5 s " 8.97/33
SF/ <6 9.07/38
9.12/5.5
8.94/9
9.02/9
8.89/5.5
28D 258. 1094 4.2 s " 9. 30/
E.C5.3 9.17/
SF/ <33 9. 08/
29Dh 259. 1097 . 0.51s SF/
" 9. 47/
260pp 260. 1114 1.5 s "/ 9. 05/
SF/ <9. 6 9. 08/
9.13/
261pp 261.1121 1.8 s " 8. 93/
SF/ <18
262D 262. 1141 34, s SF/ <33
" 8. 45/
8. 53/
8.67/
265pp 263. 1151 .0.45 m SF/ 57 8. 36/
"/ 41 8. 41/
EC/ 3
1065g
2%6gg 258.1132 . 2.9 ns SF
"/ <20
2959 259. 1147 0.5 s "/ 9.62
SF/ <20 9.35
9.03
26059 260. 11444 4. ms "/ 50 9.76
SF/ 50 9.72
9.81
261gg 261.1162 0.3 s " SF/ <10 9.56
2254 0.007 s SF
v/ <22
26359 263.1183 0.8 s " 9.06
SF/ <30 9.25
2559 265. 1211 7.4 s "/ >65 8. 84/ 46
SF/ <35 8.76/23
8.94/ 23
8.69/8
26659 266. 1219 21, s " 8.77/ 66
SF/ <82 8.52/33
107Bh
260Bh 260. 122 "
261Bh 261.1218 12. ns "/, SF<10 10. 40
10. 10
. 10. 03
"Bh 8. ns " 10. 37
SF/ <12 10. 24
262 262. 1230 0.10 s " 10. 06
SF/ <12 9.91
9.74
264Bh 264. 1247 0.44 s " 9.48
SF/ 9.62
266gh 266. 1270 S 9.29
%7Bh 267.1277 17 s 8. 83
108H8
263 263. 1287 "
264 264. 1284 . 0.08 ms "/,SF/ .50 11.0
265M g .0.75 ns " 10. 57/ 63
10. 73
10. 52
10. 34
265Hs 265. 1300 2.0 ns " 10. 30/ 90
SF/ <1 10. 43
10. 37
10. 25
266 266. 1300 .2.3 ms " 10.2
7Hgs 267.1371 33 ns "/ >88 9. 88
9.83
9.75
29Hs 269. 1341 9.3 s " 9.23
9.17
210Hs 2-7 s " 9.16
21Hg 11'm SF
100M
266 1.2 ms " 10. 46- 10. 81
2560t 266. 1379 .0.7 ms " 10. 48-11. 31
270 267.138 19 ns "
2680t 268. 1388 0.07 s "/ >68 10. 10, 10. 24
110110
%7110 267. 1440 .3 :s "/ >32 11. 6
269110 269. 1451 0.17 ns "/ >75 11.11
27m 10 1.1 s " 10. 68
10. 74
20m 10 .6 ns 10. 95
11.15
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219110 270. 1446 1 11.03
21110 271. 1461 56 ns 10. 71
273 1 0.076 s 11.8
213110 273.1492 118 s i 9.73
280110 7.5 s SF/
#1110 1m " 8.83
112111
2111 272.1535 1.5 s "/ >68 10. 82
11,112
27112 0.24 s 11. 45

11. 65
23112 3. m sf/>0.7

"/ <0.3

24112 9.8 s 9.17
285112 11. m 8. 67
114114
%7114 55 s 10. 3
288114 .9s 9.84
29114 20. s 9.71
116116
22116 . 0.03 s 10. 6



