TABLE OF THE ISOTOPES
Norman E. Holden

This table presents an evaluated set of values for the experimen-
tal quantities that characterize the decay of radioactive nuclides.
A list of the major references used in this evaluation is given below.
When uncertainties are not listed, they are assumed to be five or
less in the last digit quoted. If they exceed five in the last digit,
the value is prefaced by an approximate sign. For quasi-stable nu-

clides, the measured width, I, of the resonance is given. To esti-
mate the approximate half-life, the Heisenberg relationship may
be used, the half-life = 4.56 x 10?? seconds / I'(MeV). The effec-
tive literature cutoff date for data in this edition of the Table is
December, 2005.

Table Layout

For elements, the atomic number and chemical symbol are listed. For nuclides, the mass number and
chemical symbol are listed. Isomers are indicated by the addition of m, m1, or m2.

Atomic mass relative to ?C = 12. Atomic weight of elements is given on the same scale.

Half-life in decimal notation. pus = microseconds; ms = milliseconds; s = seconds; m = minutes; h = hours;
d = days; and y = years. For quasi-stable nuclides, the measured width at half maximum of the energy

Decay modes are o = alpha particle emission; = negative beta emission; B+ = positron emission; EC =
orbital electron capture; IT = isomeric transition from upper to lower isomeric state; n = neutron
emission; sf = spontaneous fission; pp = double beta decay. Total disintegration energy in MeV units.

End point energies of beta transitions and discrete energies of alpha particles in MeV and their intensities

Nuclear spin or angular momentum of the nuclides in units of /1/2m; parity is positive or negative.

Gamma ray energies in MeV and intensities in percent. Ann. rad. refers to the 511.006 keV photons

Column  Column title Description
No.
1 Isotope or Element
2 Isotopic Abundance In atom percent.
3 Atomic Mass or Atomic
Weight
4 Half-life/Resonance Width
resonance is given
5 Decay Mode/Energy
6 Particle Energy/Intensity
in percent.
7 Spin and Parity
8 Magnetic Dipole Moment ~ Magnetic dipole moments in nuclear magneton units.
9 Electric Quadrupole Electric quadrupole moments in barn units (10* cm?).
Moment
10 Gamma Ray Energy/
Intensity emitted in the annihilation of positrons in matter.
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Table of the Isotopes 11-51
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
R 1.008664916 614.s B-/0.78235 0.782/100. 1/2+ -1.913043
B-y / < 0.069
H 1.00794(7)
'H 99.9885(70)  1.007825032 >2.8 x10%y 1/2+ +2.79285
H 0.0115(70) 2.014101778 1+ +0.85744 +2.86 mb
*H 3.016049278 12.33y (-/0.01859 0.01860/100. 1/2+ +2.97896
‘H 4.0278 r~3 n/ /100 2-
H 5.0353 <05 n/ /100 (1/2+)
°H 6.0449 I'=1.6(4) n/ (2-)
H 7.053 I ~20.
,He 4.002602(2)
*He 0.000134(3) 3.016029319 1/2+ -2.12762
“He 99.999866(3)  4.002603254 0+
*He 5.01222 I =0.60(2) n, o 3/2-
‘He 6.018889 0.807 s B-/3.508 3.510/100. 0+
B, d /0.00076
"He 7.02802 I =0.15(2) n (3/2)-
SHe 8.03392 0.119 s B-/10.65 /84. 0+ 0.9807/84.
n/ /16. 0.4776/5.
Bt /0.82
‘He 9.04395 I'=0.10(6) n /100 (1/2-)
"He 10.0524 I'=0.3(2) 2n /100 0+
JLi 6.941(2)
‘Li 4.0272 I'=6.0 p/ /100 2-
SLi 5.01254 r=12 p/a 3/2-
°Li 7.59(4) 6.01512280 1+ +0.82205 -0.8 mb
Li 92.41(4) 7.0160046 3/2- +3.25644 -0.0400
8Li 8.0224874 0.840 s B-/16.004 12.5/100. 2+ +1.6536 +0.0314
of a(1.6)
°Li 9.026790 0.178 s B-/13.606 13.5/75. 3/2- 3.4368 -0.0306
B-/ 11/25.
OLj 10.03548 I'=0.11(5) n /7. 1+
UL 11.04380 8.8 ms B-/20.6 /8.3 3/2(-) 3.668 -0.031 3.368/33.
B-,n /85.7 0.320/7.
B-, 2n /4.1 2.590/8.
B-,3n /1.9 5.958/3.
B-,d />0.01 2.895/1.5
Bt /0.02 2.811/1.1
2Li 12.054 <0.01 ps
Be 9.012182(3)
5Be 5.041 p, °He (1/2+)
‘Be 6.01973 I'=0.092(6) 2p,« 0+
Be 7.0169298 53.28 d EC/0.8618 3/2- -1.4 0.4776/10.4
8Be 8.00530510 I'=6.8(17)eV  2a/0.046 0+
‘Be 100. 9.0121822 3/2- -1.1776 +0.0529
Be 10.0135338 1.52 x 10°y B-/0.5559 0.555/100. 0+
Be 11.02166 13.8s B-, p-a/11.51 11.48/61. 1/2+ 2.125/35.5
2Be 12.02692 22.0 ms B-, (n)/11.71 n//0.5 0+ (0.95 - 4.4)
“Be 13.0357 Ir~1.
1“Be 14.0429 4.6 ms B-/16.2 0+ 3.5346/0.9
B-,n 0.288/94. 3.6845/7.
B-, 2n /6.
B-, « /<0.012
Bt /<0.04
°Be 15.053 <0.2 ps B




11-52 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
16Be 16.062 <0.2ps B 0+
;B 10.811(7)
7B 7.0299 T =14(2) P, & (3/2-)
B 8.024607 0.770 s B+, 2a/17.979 13.7(B+)/93. 2+ 1.0355 0.068 ann.rad.
B 9.013329 I'=0.5(2) keV p,2a/ 3/2-
0B 19.9(7) 10.0129370 3+ +1.8006 +0.085
B 80.1(7) 11.0093054 3/2- +2.6886 +0.0406
2B 12.014352 0.0202 s B-/13.369 1+ +1.0027 0.0132 4.438/1.3
B-a/1.6/ 3.215/0.00065
B 13.017780 0.0174 s B-/13.437 13.4 3/2- +3.1778 0.037 3.68/7.6
B- n/0.25/ 2.43(n)/0.09
3.55(n)/0.16
B 14.02540 14. ms B-/20.64 2- 1.185 0.0298 6.094/90.
5B 15.03110 9.9 ms B-, (n)/19.09 n//99.7 (3/2-) 2.66 0.038
1B 16.0398 <01 n
B 17.0470 5.1 ms B-, (n)/22.7 2.54 0.039
8B 18.056 < 0.026 ps 0-
B 19.0637 2.9 ms B-, (n)/26.5 1n//72. (3/2-)
2n//16.
3n// <9.
C 12.0107(8)
8C 8.03768 I'=0.25(4) p 0+
°C 9.031037 127. ms B+, p, 20/16.498 (3/2-) -1.391 ann.rad.
0C 10.0168532 19.3s B+/3.648 1.865 0+ ann.rad.
0.71829/100.
1nc 11.011434 20.3 m B+, EC/1.982 0.9608/99. 3/2- -0.964 0.0333 ann.rad.
2C 98.93(8) 12.000000000 0+
BC 1.07(8) 13.003354838 Y- +0.70241
“C 14.003241989 5715.y B-/0.15648 0.1565/100. 0+
5C 15.010599 245s B-/9.772 4.51/68. Yot 1.32 5.298/68.
9.82/32. (7.30-9.05)
1C 16.014701 ~0.750 s B-/8.012 $/3.3,4.3/84,16 0+
B, n n/0.8,1.7/84, 16
e 17.02259 0.19s B-/13.17 3/2+ 1.375
B-,n n/1.6-3.7/11. 1.849
1.906
BC 18.02676 0.092 s B-/11.81 0+
B-,n n/0.88—4.59/21.
C 19.0348 0.05s n Vot
2C 20.0403 0.02's B.n 1n// ~ 65. 0+
2n// < 19.
aC 21.049 <0.03 ps
2C 22.057 6 ms B-,n 1n// ~ 61. 0+
2n// < 37.
N 14.0067(2)
N 10.0417 I'=23(16)
UN 11.02609 I~1. Yot
2N 12.018613 11.00 ms B+, B+a/17.338  16.38/95. 1+ +0.457 +10.mb  ann.rad.
4.438/2.
BN 13.0057386 9.97 m B+ /2.2204 1.190/100. Y- 0.3222
“N 99.636(20) 14.003074005 1+ +0.40376 +0.0200
N 0.364(20) 15.00010898 Va- -0.28319
1N 16.006102 7.13s B-/10.419 4.27/68. 2- 6.129/68.8
10.44/26. 1.986 18 mb 7.115/4.7
B-, a 1.85/.0012 (0.99-8.87)
N 17.00845 4.17 s B-, p- n/8.68 3.7/100. Yo 0.352 0.871/3.




Table of the Isotopes 11-53
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.4-1.7n/95. 2.1842/0.3
B-af 8.0,8.2
BN 18.01408 0.62 s B-/13.90 9.4/100. 1- 0.328 0.012 0.822/48.
B-, a /12. 1.65/47.
B-n /14 1.982/77.
(0.535-7.13)
N 19.01703 0.32s B-/12.53 <0.32 (0.096-3.14)
2N 20.0234 0.14's B-/17.97
2N 21.0271 0.08 s
2N 22.0344 0.02s B-n 1n// ~ 41.
2n// < 13.
BN 23.0412 15. ms B-,n n// ~42.
2n// ~ 8.
3n// <34
XN 24.0510 < 0.052 ps
BN 25.061 <0.26 ps
0 15.9994(3)
20 12.03441 I'=0.51(16) 2p 0+
30 13.02481 8.9 ms B+, p/17.77 1.560 (p) (3/2-) 1.389 0.011 ann.rad.
p/(1.00 - 13.5) 4.438/0.56
10 14.0085963 70.63 s B+ /5.1430 1.81/99. 0+ ann.rad.
2.312/99.4
50 15.0030656 122.2s B+ /2.754 1.723/100. 1/2- 0.7195 ann.rad.
O 99.757(16) 15.9949146196 0+
70 0.038(1) 16.9991317 5/2+ -1.8938 -0.026
O] 0.205(14) 17.999161 0+
0 19.003580 26.9's B-/4.820 3.25/60. 5/2+ 1.5320 3.7 mb 0.197/95.9
4.60/40. 1.3569/50.4
(0.11-4.18)
20 20.004077 1355 B-/3.814 0+ 1.057/100.
20 21.00866 34s B-/8.11 (0.28-4.6)
20 22.0100 22s B-/6.5 0+ 0.072/100
0.638/98
1.862/63
(0.918-2.499)
20 23.0157 0.08 s
0 24.0205 ~ 65. ms B-,n n//18. 0+ 1.83/28.
0.52/14.
1.31/12.
»0 25.0295 < 0.05 ps
%0 26.0383 < 0.04 ps 0+
70 27.048 < 0.026 ps
%0 28.058 <0.10 ps 0+
oF 18.9984032(5)
14F 14.0351
ISF 15.0180 I =0.8(3) P (1/2+)
1°F 16.01147 I'=0.037(14) p 0-
7F 17.0020952 64.5s B+ /2.761 1.75/ 5/2+ +4.721 0.058 ann.rad.
8F 18.000938 1.829h B+, EC/1.656 0.635/97. 1+ ann.rad.
F 100. 18.9984032 Yot +2.62887 0.072
2F 19.9999813 11.00 s B-/7.0245 5.398/100. 2+ +2.0934 0.042 1.634/100.
3.33/0.009
2F 20.999949 4.16 s B- /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)
2F 22.00300 4.23s B-/10.82 3.48/15. 4+ 1.2746/100.
4.67/7. 2.0826/82.




11-54 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
5.50/62. (0.82-4.37)
ZF 23.0036 2.2 B- /8.5 5/2+ 1.701/48.
2.129/34.
(0.493-3.83)
UF 24.0081 0.3s B-/13.5 1.9816/
»F 25.0121 ~ 50. ms B-, (n) n//14. 1.70/39.
(0.57-2.19)
2F 26.0196 10. ms B-, (n) n//11. 2.02/67.
1.67/19.
7 27.0268 5.0 ms B-, (n) n//90. 2.02/18.
BF 28.036 < 0.04 ps
»F 29.043 2.5 ms B-, (n) n//100.
OF 30.053 <0.26 ps
3IF 31.060 > 0.26 ps
oNe 20.1797(6)
*Ne 16.02576 I =0.12(4) 2p 0+
"Ne 17.01767 109. ms B+, p/14.53 1.4-10.6/6.9 1/2- 0.787 ann.rad./
B+, a /0.014 0.495
*Ne 18.0057082 1.668 s B+ /4.446 3.416/92. 0+ ann.rad./
1.0413/7.8
(0.658-1.70)
“Ne 19.0018802 17.22 s B+ /3.238 2.24/99. 1/2+ -1.885 ann.rad./
(0.11-1.55)
»Ne 90.48(3) 19.992440175 0+
*Ne 0.27(1) 20.99384668 3/2+ -0.66180 +0.103
2Ne 9.25(3) 21.99138511 0+ -0.19
“Ne 22.9944669 37.2s B-/4.376 3.95/32. 5/2+ -1.08 +0.15 0.440/33.
4.39/67. (1.64—2.98)
%Ne 23.9936108 3.38 m B-/2.47 1.10/8. 0+ 0.4723/100.
1.98/92. 0.874/7.9
*Ne 24.99774 0.61s B-/7.30 6.3/ 1/2+ -1.006 0.0895/96.
7.3/ (0.98-3.69)
*Ne 26.00046 197 ms B-,n/7.3 n//0.13 0+ 0.082/100
1.278/6
0.233/5
0.151/3
1.211/1
2.489/1
¥Ne 27.0076 31. ms B-,n/12.7 n//2. (3/2+)
*Ne 28.0121 19. ms B-,n/12.3 n//12. 0+ 2.06/19.
2n//3. 0.86/3.
¥Ne 29.0194 15. ms B-, (n)/15.4 n//29. (3/2+) 2.92/55.
B-,2n 2n//4. (0.22-1.18)
30Ne 30.025 7. ms B-, (n) n//9. 0+ 0.151/9.
*Ne 31.033 3. ms
*Ne 32.040 ~ 3.5 ms 0+
*Ne 33.049 <0.26 ps
*Ne 34.057 >1.5pus 0+
Na 22.98976928(2)
¥Na 18.02597 T =0.34(9)
“Na 19.01388 0.03s B+, p/11.18
»Na 20.00735 0.446 s B+ /13.89 2+ +0.3694 ~+0.04 annrad./
o 2.15/ 1.634/79.
“Na 20.997655 22.48s B+ /3.547 2.50/95. 3/2+ +2.3863 ~ +0.05 ann.rad./
0.351/5.
“Na 21.9944364 2.605y B+ /90/2.842 0.545/90. 3+ +1.746 +0.19 ann.rad./
EC/10/ 1.2745/99.9
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Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
Na 100. 22.989769281 3/2+ +2.21752 +0.106
#mNa 20.2 ms LT, B 1+ 0.4723/100.
*Na 23.9909628 14.96 h B-/5.5158 1.389/>99. 4+ +1.690 1.3686/100.
2.754/100.
(0.997-4.238)
*Na 24.989954 59.3s B-/3.835 2.6/7. 5/2+ +3.683 ~-0.06 0.3897/12.7
3.15/25. 0.5850/13.
4.0/65. 0.9747/14.9
(0.836—2.80)
%Na 25.99263 1.071s B-/9.31 3+ +2.851 -5.3 mb 1.809/98.9
(0.24-7.37)
¥Na 26.994077 0.290 s B-/9.01 7.95/ 5/2+ +3.90 -7.2mb  0.9847/87.4
B-,n/ 1.698/11.9
*Na 27.99894 31.ms B-/14.0 12.3/ 1+ +2.42 +0.04 1.473/37.
B-,n/ 2.389/18.6
“Na 29.00286 44. ms B-,n/13.3 11.5/ 3/2+ +2.46 +86.mb  2.560/36.
(1.04-3.99)
*Na 30.00898 50. ms B-,n/17.5 n//30. 2+ +2.07 1.483/46.
3Na 31.0136 17.2 ms B-,n/15.9 n//37. 3/2- +2.30 1.483/14.
(0.05-3.54)
*Na 32.0205 13.5 ms B-/19.1 0.240-3.935
3Na 33.027 8.0 ms B- /20. / ~ 38 0.886/16
B-,n 0.8,1.02/47(6) 0.546/6.4
B-,2n /13(3) 0.050—2.55
%Na 34.035 5.ms B- /24.
*Na 35.042 1.5 ms B- /24
%*Na 36.051 <0.26 ps
¥Na 37.059 >1.5ps
Mg 24.3050(6)
“Mg 19.0355 <0.02 ps
Mg 20.01886 96. ms B+/10.73 /70 0+
B+, p /30
Mg 21.01171 122. ms B+, p/13.10 5/2+ 0.332/51.
2Mg 21.999574 3.876s B+ /4.786 3.05/ 0+ 0.0729/60.
0.5820/100.
(1.28-1.93)
Mg 22.994124 11.32's B+ /4.057 3.09/92. 3/2+ 0.536 1.25 0.440/8.2
*Mg 78.99(4) 23.98504170 0+
»Mg 10.00(1) 24.98583692 5/2+ -0.85545 +0.200
*Mg 11.01(3) 25.98259293 0+
“Mg 26.98434059 9.45 m B-/2.6103 1.59/41. 1/2+ 0.17068/0.9
1.75/58. 0.84376/72.
2.65/0.3 1.01443/28.
Mg 27.983877 209h B-/1.832 0.459/95. 0+ 0.0306/95.
0.4006/36.
0.9418/36.
1.342/54.
¥Mg 28.98860 13s B-/7.55 5.4/ 3/2+ 0.960/15.
1.398/16.
2.224/36.
*Mg 29.99043 0.32s B-/7.0 0+ 0.224/85.
Mg 30.99655 0.24's B-/11.7 8.4/29.9 (3/2+) -0.8836 1.613/47.
0.947/37.
(0.666-4.640)
- n /1.7
2Mg 31.99898 0.12s B-/10.3 0+ 2.765/25.
*Mg 33.00525 91. ms B-/13.7 /83. 1.848/

B-,n /17.
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Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
*Mg 34.0095 0.02s B-/11.3 0+
»Mg 35.0173 0.07 s (7/2-)
*Mg 36.023 4. ms 0+
Mg 37.031 > 0.26 pis (7/2-)
*Mg 38.038 > 0.26 us 0+
¥Mg 39.047 <0.26 us
“Mg 40.054 0+
Al 26.9815386(8)
1AL 21.0280 < 0.035 ps
Z2Al 22.0195 59. ms B+ /18.6 p/1.3/18. 4+ ann.rad./
B+, p, 2p, o/ «/3.3/0.3
BmA] ~0.35s B+, p/0.17 0.554
0.839
BAl 23.00727 0.47s B+ /12.24 ann.rad./
B+, p/
HmA] 0.129 s 1.T./0.4259
B+ 13.3 1+ 1.3686/5.3
AL 23.999939 2.07 s B+ /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.
7.0662(2)/41.
BAl 24.9904281 7.17s B+ /4.277 3.27/ 5/2+ 3.646 ann.rad./
1.6115(2)/100.
0.975(2)/5.
2mA] 6.345 s B+/ 3.2/ 0+ ann.rad./
2Al1 25.9868917 7.1x10%y B+/82/4.0042  1.16/ 5+ +2.804 +0.17 ann.rad./
EC/18 1.8087/99.8
Al 100. 26.9815386 5/2+ +3.64151 +0.140
Al 27.9819103 2.25 m B- /4.6422 2.865/100. 3+ 3.24 0.18 1.7778(6)/100
PAl 28.980445 6.5 m B-/3.680 1.4/30. 5/2+ 1.2732(8)/89.
2.5/70. 2.0282(8)/4.
2.4262(8)/7
OA1 29.98296 3.68s B-/8.56 5.05/ 3+ 3.01 1.26313(3)/35
2.23525(5)/65
3AL 30.98395 0.64 s B-/8.00 6.25/ 5/2+ 0.75223(3)/18
1.69473(3)/59
2.31664(4)/73
2Al 31.9881 33. ms B-/13.0 1+ 1.96
BAl 32.9908 41.7 ms B-/12.0 /91.5 1.940/2.5
B-,n /85 (1.01-4.34)
AL 33.9969 56. ms B-/17.1 4.255/44 4 0.929/57
B-,n /26. (0.12-4.26)
Al 34.9999 38. ms B-/14.3 0.974/48 5/2+ 0.064/45.
B-,n / 38. (0.12-5.63)
Al 36.0062 0.09s B-/18.3
B-,n /<31.
Al 37.0107 11. ms B-/16.
BAl 38.017 > 7.6 ms
PAl 39.023 > 8. ms
WAl 40.031 > 0.26 ps
AL 41.038 >0.26 ps
Si 28.0855(3)
25 22.0345 29. ms B+, p 1.99/20 0+
S 23.0255 40.7 ms B+, p/5.9 1.32,(0.6-11.6)
281 24.01155 0.14s B+, p/10.81 1.44,3.92,1.09 0+ ann.rad./




Table of the Isotopes 11-57
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
(1.66-4.47)
=Si 25.00411 221 ms B+, p/12.74 p/4.25/9.5 5/2+ ann.rad./
p/0.40/4.75
p/0.56-6.80
2Si 25.992330 2.23's B+ /5.066 3.282/ 0+ ann.rad./
0.8294(8)/22.
7Si 26.9867049 4.14s B+ /4.8118 3.85/100. 5/2+ -0.8554 ann.rad./
2.211(5)/0.2
2Si 92.223(19) 27.976926533 0+
»Si 4.685(8) 28.97649470 1/2+ -0.5553
0Si 3.092(11) 29.97377017 0+
31Si 30.97536323 2.62h B-/1.4920 1.471/99.9 3/2+ 1.2662(5)/0.05
3281 31.97414808 1.6 x 10%y B-/0.224 0.213/100. 0+
3Si 32.97800 6.1s B-/5.85 3.92 (3/2+) 1.21 1.4313(5)/13.
1.8477/100.
2.538(2)/10.
#Si 33.97858 2.8s B- /4.60 3.09/ 0+ 0.42907(5)/60.
1.17852(2)/64.
1.60756(5)/36.
*Si 34.98458 09s B-/10.50
*Si 35.9866 0.5s B-/7.9 0"
B-,n [~ 12.
¥Si 36.9929 ~0.09s B-/12.5
B-,n /~17.
3G 37.9956 >1ps B-/10.7 0
B-,n
¥Si 39.0021 48. ms B-/14.8
40Si 40.006 33. ms 0*
“Si 41.015 20. ms
“Si 42.020 13. ms 0"
agj 43.029 > 0.26 pis
s 30.973762(2)
up 24.034
»Pp 25.0203 <0.03 ps
*p 26.0118 44. ms B+, p/18.1 p/0.41/18.0 3+
p/1.98/2.4
p/0.78-7.49
p 26.99923 0.3s B+, p/11.63 p/0.73,0.61/0.07 1/2+
»p 27.992315 270. ms B+ /14.332 3.94/13. 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.
»Pp 28.981801 4.14s B+ /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 B+ /4.2323 3.245/99.9 1+ ann.rad./
2.230(3)/0.07
3p 100. 30.9737616 1/2+ +1.13160
32p 31.9739073 14.28d B-/1.7106 1.710/100. 1+ -0.2524
3p 32.971726 25.3d B-/0.249 0.249/100. 1/2+
Hp 33.973636 12.4s B-/5.374 3.2/15. 1+ 1.78-4.1/
5.1/85. 2.127(5)/15.
*Pp 34.973314 47.s B-/3.989 2.34/100. 1/2+ 1.572(1)/100.
3p 35.97826 5.7s B-/10.41 0.902/77.
3.291/100.
P 36.97961 2.3s B-/7.90 0.6462/




11-58 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.5829/
*p 37.9842 06s B-/12.4 1.2923/
B-,n /~12. 2.224/
¥Pp 38.9862 0.3s B-/10.5
B-,n /26
op 39.9913 0.15s B-/14.5
B-n /~ 30.
“p 40.9943 0.10's B-/~13.8
-, n /~ 30.
2p 42.0010 49. ms B-/17.
-, n / ~ 50.
“Pp 43.006 36. ms B-/16.
S n /100.
“p 44.013 19. ms
p 45.019 >0.2 s
p 46.027 >0.2 ps
S 32.065(5)
%8 26.0279 ~ 10 ms 0"
) 27.0188 16. ms B+,2p/18.3 p/2.26,7.80
%S 28.0044 0.13s 0*
»S 28.99661 0.188 s B+/13.79 5/2+ ann.rad./
B+ p/
S 29.984903 1.18s B+ /6.138 4.42/78. 0+ ann.rad./
5.08/20. 0.678/79.
31S 30.979555 2.56's B+ /5.396 4.39/99. 1/2+ 0.48793 ann.rad./
1.2662(5)/1.2
) 94.99(26) 31.9720710 0+
) 0.75(2) 32.9714588 3/2+ +0.64382 -0.068
S 4.25(24) 33.9678669 0+
) 34.9690322 87.2d B-/0.1672 0.1674/100. 3/2+ +1.00 +0.047
S 0.01(1) 35.9670808 0+
S 36.9711256 5.05 m B-/4.8653 1.64/94. 7/2- 0.9083(4)/0.06
4.75/5.6 3.1033(2)/94.2
) 37.97116 2.84h B-/2.94 1.00/ 0+ 0.1962(4)/0.2
1.9421(3)/84.
S 38.97513 1155 B- /6.64 1.301/52.
1.697/44.
) 39.9755 9.s B- /4.7 0+
“S 40.9796 ~26s B- /8.7
B-,n
) 41.9810 ~0.56s B-/7.8 0+
B-,n /< 4.
S 42.9872 0.26 s B-/12.
B-,n / ~ 40
“S 43.9902 0.10s B-/9. 0+
B-,n /18.
S 44.997 68. ms B-/14.
B-,n /54.
S 46.001 0.05s 0+
7S 47.009 >0.2 s
S 48.014 > 0.2 pgs 0+
S 49.024 <02 ps
e 35.453(2)
BClL 28.029
»Cl 29.0141 <0.02 ps
e 30.0048 <0.03 us

3ICL 30.99241 0.15s B+, p/11.98 0.986,1.52/0.7  3/2+ ann.rad./




Table of the Isotopes 11-59
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
2Cl 31.98569 297. ms B+/12.69 9.47/50. 1+ 1.11 ann.rad./
B+, o /0.05 2.2305/92
B+, p /0.026 (1.55-4.77)
3Cl 32.9774519 2.511s B+ /5.583 4.51/98. 3/2+ +0.755 ann.rad./
0.8409/0.52
1.966/0.45
2.866/0.44
#mC] 32.2m B+/ 1.35/24. 3+ ann.rad./
2.47/28.
LT/ 0.1457(8)/42.
2.1276(5)/42.
#*Cl 33.9737628 1.528s B+ /5.4922 4.50/100. 0+ ann.rad./
»Cl 75.76(10) 34.96885268 3/2+ +0.82187 -0.0825
%Cl 35.9683070 3.01 x 10°y B-/0.7086 0.7093/98. 0+ +1.28547 -0.018
B+, EC/1.1421 0.115/0.002 ann.rad./
ClL 24.24(10) 36.96590259 3/2+ +0.68412 -0.0649
3#mC] 0.715s LT/ 5- 0.6714/100
BClL 37.9680104 37.2m B-/4.9168 1.11/31. 2- 2.05 1.64216(1)/33.3
2.77/11. 2.16760(2)/44.8
4.91/58.
¥Cl 38.968008 55.6 m B-/3.442 1.91/85. 3/2+ 0.25026(1)/47.
2.18/8. 1.26720(5)/54.
3.45/7. 0.986—-1.517
“Cl 39.97042 1.38 m B-/7.48 2- 0.6431(3)/6.
1.4608(1)/77.
2.8402(2)/17.
4Cl 40.9707 34.s B- /5.7 3.8/ (0.167-1.359)
“Cl 41.9733 6.8s B- /9.4
“Cl 42.9741 33s B- /8.0
“Cl 43.9783 ~043s B-/12.3
B-,n /< 8.
“Cl 44.9803 040s B-/11.
B-,n /24.
“Cl 45.984 0.23 s B-/14.9
B-,n / ~ 60
et 46.989 0.10s B-/15.
B-,n /<3.
#Cl 47.995 >0.2 s
“Cl 48.000 >0.17s
OCl 50.008
SICL 51.014 >0.2 s
LAr 39.948(1)
OAr 30.0216 <0.02 ps 0+
MAr 31.0121 ~14.1 ms B+/18.4 p/2.08/100. 5/2+
B+ p /55.
B+, 2p /2.5
B+, 3p /0.11
2Ar 31.997638 98. ms B+/11.2 p/3.35,0.6—5.55 0+ ann.rad./
B+, p /43.
BAr 32.9899257 174. ms B+ /11.62 3.17,2.10 1/2+ -0.72 ann.rad./
B+, p/ (1.32-5.72) 0.810(2)/48.
#Ar 33.9802712 0.844 s B+/6.061 5.0/95. 0+ ann.rad./
0.6658(1)/2.5
3.1290(1)/1.3
BAr 34.975258 1.77 s B+/5.965 4.94/93. 3/2+ +0.633 -0.08 ann.rad./
1.2185(5)/1.22

1.763(1)/0.25




11-60 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
2.964(1)/0.2

*Ar 0.3365(30) 35.96754511 0+

¥ Ar 36.9667763 35.0d EC/.813 3/2+ +1.15 +0.076

BAr 0.0632(5) 37.9627324 0+

¥Ar 38.964313 268.y B-/0.565 0.565/100. 7/2- -1.59 -0.12

“Ar 99.6003(30)  39.962383123 0+

“Ar 40.9645006 1.82h B-/2.492 1.198/ 7/2- 1.29364(5)/99.
1.6770(3)/0.05

“Ar 41.96305 33.y B-/0.60 0.60/100. 0+

BAr 42.96564 54 m B-/4.6 0.4791(2)/10.
0.7380(1)/43.
0.9752(1)/100.
1.4400(3)/39.

“Ar 43.964924 11.87 m B-/3.55 0+ 0.182-1.866

®Ar 44.968040 215 B-/6.9 7/2- 0.0610/25.
1.020/35.
3.707/34.

“Ar 45.96809 84s B-/5.70 0+ 1.944/

YTAr 46.9722 1.23s B- 0.36/100
1.66/53
1.74/41
(2.02 - 4.01)

BAr 47.9745 0.48s 0+

YAr 48.981 0.17 s B-,n n// ~ 65.

SAr 49.984 ~0.085s B-n n// ~ 35. 0+

SAr 50.992 >0.2 ps B-

2Ar 51.997 10 ms B- 0+

SAr 53.005 B-

WK 39.0983(1)

2K 32.022

BK 33.0073 < 0.025 ps

#K 33.9984 < 0.04 ps

*K 34.98801 0.19s B+/11.88 3/2+ ann.rad./

B+ p/ /0.37 1.751/14.
2.5698/26.
2.9827/51.
*K 35.98129 0.342 s B+/12.81 5.3/42. 2+ +0.548 ann.rad./
9.9/44. 1.97044(5)/82.
B+, p /0.048 2.20783(5)/30.
2.43343(2)/32.

K 36.9733759 1.23s B+ /6.149 513/ 3/2+ +0.2032 ann.rad./
2.7944(8)/2.
3.602(2)/0.05

B/mIC 0.924 s B+ /6.742 5.02/100. 0+ ann.rad./

#K 37.9690812 7.63 m B+ /5913 2.60/99.8 3+ +1.37 ann.rad./
2.1675(3)/99.8
3.9356(5)/0.2

¥K 93.2581(44) 38.9637067 3/2+ +0.39146 +0.049

WK 0.0117(1) 39.9639985 1.248 x 10°y  B- /1.3111 1.312/89. 4- -1.29810 -0.061 ann.rad./

B+, EC/1.505 1.50/10.7 1.4608/10.5

“K 6.7302(44) 40.9618258 3/2+ +0.21487 +0.060

2K 41.9624028 12.36 h B- /3.525 1.97/19. 2- -1.1425 0.31260(2)/0.3

3.523/81. 1.5246(3)/18.1

BK 42.96072 223 h B-/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.

“K 43.96156 22.1 m B- /5.66 5.66/34. 2- -0.856 0.36821/2.2




Table of the Isotopes 11-61
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.15700(1)/58.
2.15079(2)/22.
“K 44.96070 17.8 m B-/4.20 1.1/23. 3/2+ +0.173 0.1743(5)/80.
2.1/69. 1.2607(8)/7.
4.0/8. 1.7056(6)/69.
2.3542(5)/14.
K 45.96198 1.8m B-1/7.72 6.3/ 2- -1.05 1.347(1)/91.
3.700(5)/28.
K 46.96168 17.5s B- /6.64 4.1/99. Yot +1.93 0.56474(3)/15.
6.0/1. 0.58575(3)/85.
2.0131/100
BK 47.96551 6.8s B-/12.09 5.0/ (2-) 0.67122(1)/4.
0.6723(5)/20.
0.78016(1)/32.
3.83153(7)/80.
YK 48.9675 1.26 s B-/11.0 2.025/
2.252/
YK 49.9728 0.472's B-/14.2
SIK 50.976 0.365 s B-/
52K 51.983 0.105 s B-
2K 52.987 30. ms B- 3/2+
K 53.994 10. ms B-
»Ca 40.078(4)
#Ca 34.0141 < 0.035 ps 0+
»Ca 35.0049 25.7 ms B+, p/15.6 p/1.43/49
1.9-8.8
%Ca 35.99309 0.10 s B+, (p)/10.99 2.52 0+ ann.rad./
B+, n/
¥Ca 36.98587 0.18s B+ /11.64 3.103 3/2+ ann.rad./
B+, n/ 1.369
*Ca 37.976318 0.44 s B+ /6.74 0+ ann.rad./
1.5677(5)/25.
3.210(2)/1.
¥Ca 38.970720 0.861 s B+ /6.531 5.49/100. 3/2+ 1.02168 ann.rad./
“Ca 96.941(156) 39.9625910 0+
“Ca 40.9622781 1.02 x 10°y EC/0.4214 7/2- -1.5948 -0.090
“Ca 0.647(23) 41.9586180 0+
$Ca 0.135(10) 42.9587666 7/2- -1.3173 -0.055
“Ca 2.086(110) 43.9554818 0+
*Ca 44.9561866 162.7 d B-/0.257 0.257/100. 7/2- -1.327 +0.05
©Ca 0.004(3) 45.953693 >04x 10y  B-p- 0+
“Ca 46.954546 4.536 d B-/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) 47.952534 4.3 x 10"y B-p- 0+
>71x10%y B-
“Ca 48.955674 8.72 m B- /5.262 0.89/7. 3/2- 3.0844(1)/90.7
1.95/92. 4.0719(1)/8.12
(0.143 - 4.738)
“Ca 49.95752 14. s B-/4.97 3.12/ 0+ 0.2569/98.
(0.0715-1.59)
*ICa 50.9615 10. s B-/7.3 (3/2-)
*Ca 51.965 4.6s B- /8.0 0+
%Ca 52.9701 0.09s B-/10.9
*Ca 53.974 > 0.3 ps 0+
»Ca 54.981 > 0.3 ps
*Ca 55.986 > 0.3 ps 0+
Sc 44.955912(6)

21




11-62 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
%S¢ 36.0149 0.102 s
¥Sc 37.0031 0.181s
#Sc 37.9947 <03 ps
¥Sc 38.98479 <03 ps p
“Sc 39.977967 0.182s B+/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)
“Sc 40.9692511 0.596 s B+ /6.4953 5.61/100. 7/2- +5.431 -0.156 ann.rad./
“mSe 61.6s B+/ 2.82/ 7+ ann.rad./
0.4375(5)/100.
1.2270(5)/100.
1.5245(5)/100.
“Sc 41.9655164 0.682 s B+ /6.4259 5.32/100. 0+ ann.rad./
Sc 42.961151 3.89h B+, EC/2.221 0.82/22. 7/2- +4.62 -0.26 ann.rad./
1.22/78. 0.3729(1)/22.
“mSc 58.2h 1.T./0.27 6+ +3.88 0.27124(1)/87.
EC/3.926 (1.00-1.16)
#“Sc 43.959403 393h B+, EC/3.653 1.47/ 2+ +2.56 +0.10 ann.rad./
1.157/100
Sc 100. 44.955912 7/2- +4.75649 -0.220
4mSe 18.7 s 1.T./0.14253 1- 0.14253(2)/62.
“Sc 45.955172 83.81d B-/2.367 0.357/100. 4+ +3.03 +0.12 0.8893/100
1.121/100
YSc 46.952408 3.349d B-/0.600 0.439/69. 7/2- +5.34 -0.22 0.15938(1)/68.
0.601/31.
*Sc 47.95223 43.7h B-/3.99 0.655/ 6+ 0.9835/100
1.03750(1)/97.
1.3121/100
“Sc 48.950024 57.3m B- /2.006 2.00/99.9. 7/2- 1.7619(3)/0.05
%S¢ 49.95219 1.71m B-/6.89 3.05/76. (5+) 0.5235(1)/88.
3.60/24. 1.1210(1)/100.
1.5537(2)/100.
%1Sc 50.95360 12.4:s B-/6.51 4.4/ 7/2- 1.4373(4)/52.
5.0/ 0.718-2.144
2S¢ 51.9567 82s B- /9.0 (3+)
%S¢ 52.9596 > 3. ms B-/8.1
S4mGe ~7us ILT. (5+) 0.110/IT
S 53.9633 0.27 s B-/11.6 0.100/50
1.70/40
0.50/40
»Sc 54.968 0.103 s B-/13 0.593(1)/40
semSc 0.06 s 1.161/21
0.690/19
*Sc 55.973 35. ms B- (1+) 1.129/48
Sc 56.978 13. ms B-
*#Sc 57.984 12. ms B-
,Ti 47.867(1)
BT 38.0098 <0.12 ps 0+
¥Ti 39.0016 30. ms B+/15.4
T 39.9905 54. ms B+ /117 p/2.16/29 0+
B+, p 3.73/23
1.70/22
0.242-5.74
HTi 40.9832 80. ms B+, p/12.93 p/4.73/107 3/2+ ann.rad./
3.10/67
3.75/39

0.744-6.73




Table of the Isotopes 11-63
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
2T 41.97303 0.20s B+ /7.000 6.0/ 0+ ann.rad./
0.6107(5)/56.
BTi 42.96852 0.50 s B+ /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
BTi 44.958126 3.078 h B+/86/2.062 1.04 7/2- 0.095 0.015 ann.rad./
EC/14/ (0.36-1.66)
T 8.25(3) 45.952632 0+
“Ti 7.44(2) 46.951763 5/2- -0.78848 +0.30
4T 73.72(3) 47.947946 0+
OTi 5.41(2) 48.947870 7/2- -1.10417 +0.24
T 5.18(2) 49.944791 0+
SITi 50.946615 576 m B-/2.471 1.50/92. 3/2- 0.3197(2)/93.
2.13/ 0.6094—0.9291
2T 51.94690 1.7m B-/1.97 1.8/100. 0+ 0.0170(5)/100.
0.1245/100
Ti 52.9497 33.s B- /5.0 (2.2-3)/ 3/2- 0.1008(1)/20.
0.1276(1)/45.
0.2284(1)/39.
1.6755(5)/45.
(1.72-2.8)/
5Ti 53.9511 15s B- /4.3 0+
5T 54.9553 13s B- /7.4 0.672/44
(0.32-1.83)
6T 55.9582 0.20s B-/7.0 0+
ST 56.9640 98. ms B- /11.
T 57.967 53. ms B- 0+ 0.114
Ti 58.973 30. ms B-
0T 59.978 22. ms B- 0+
OITi 60.983 > 0.3 ps
Y 50.9415(1)
oy 40.0111
“y 40.9998
Y 41.9912 < 0.055 ps
BY 42.9807 >0.8s B+/11.3
“y 43.9741 0.09 s B+, a/13.7 ann.rad./
VvV 44.96578 0.54's B+/7.13 7/2-
% 45.960201 0.4223 s B+ /7.051 6.03/100. 0+ ann.rad./
v 46.954909 32.6 m B+, EC/2.928 1.90/99.+ 3/2- ann.rad./
1.7949(8)/0.19
(0.2-2.16)
8y 47.952254 15.98 d B+ /4.012 0.698/50. 4+ 2.01 ann.rad./
0.9835/100
(1.3-2.4)
vV 48.948516 337.d EC/0.602 7/2- 4.47
oV 0.250(4) 49.947159 1.4 x 107y EC /82.7 6+ +3.34569 +0.21
B- /17.3
% 99.750(4) 50.943960 7/2- +5.148706  -0.04
2V 51.944776 3.76 m B-/3.976 2.47/ 3+ 1.4341(1)/100.
% 52.944338 1.56 m B-/3.436 2.52/ 7/2- 1.0060(5)/90.
1.2891(3)/10.
Simy/ 0.9 ps LT. (5+) 0.108/IT
% 53.94644 49.8 s B-/7.04 1.00/5. 3+ 0.8348/97.
2.00/12. 0.9887/80.
2.95/45. 2.259/46.
5.20/11. (0.56-3.38)
SV 54.9472 6.55s B- /6.0 6.0/ (7/2-) 0.5177/73.

(0.224-1.21)




11-64 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
oV 55.9505 0.22s B-/9.1 1.01/30.
0.688/26.
(0.82 - 1.32)
SV 56.9526 0.35s B-/8.1 0.268/52.
0.692/20.
(0.25 - 1.31)
% 57.9567 0.19s B-/11.6 0.880/62
1.056/28
2.217/13
(1.04 - 1.57)
PV 58.9602 97. ms B-/9.9 0.90/80.
c0my7 0.12s
oy 59.9650 0.07 s B- /14. 0.102-0.208
oV 60.9685 47. ms (0.071-1.144)
o2V 61.9738 34. ms
£ 62.978 17. ms
oV 63.983 > 0.3 us
Cr 51.9961(6)
“Cr 42.0064 13. ms B+, p p/1.90/29 0+
p/1.50-3.7
“Cr 42,9977 21. ms B+ p p/3.83/18
p/4.29/15
p/1.01-4.59
“Cr 43.98555 53. ms B+, (p)/10.3 p/0.95-3.1 0+
“Cr 44.9796 0.05s B+, p/12.5 7/2- ann.rad./
“Cr 45.96836 0.3s B+ /7.60 0+ ann.rad./
“Cr 46.96290 0.51s B+/7.45 3/2- ann.rad./
“Cr 47.95403 21.6 h EC/1.66 0+ ann.rad./
0.116(2)/95.
0.305(10)/100.
“Cr 48.951336 42.3m B+, EC/2.631 1.39/ 5/2- 0.476 ann.rad./
1.45/ 0.09064(1)/51.
1.54/ 0.15293(1)/27.
(0.062-1.6)
%Cr 4.345(13) 49.946044 >13x10%y B+EC 0+
SICr 50.944767 27.70 d EC/0.7527 7/2- -0.934 0.3201/10.2
*Cr 83.789(18) 51.940508 0+
Cr 9.501(17) 52.940649 3/2- -0.47454 -0.15
#Cr 2.365(7) 53.938880 0+
*Cr 54.940840 3.497 m B- /2.603 2.5/ 3/2- 1.5282(2)/0.04
(0.13-2.37)
*Cr 55.940653 59m B-/1.62 1.50/100. 0+ 0.026(2)/100.
0.083(3)/100.
SCr 56.943613 21.s B-/5.1 3.3/ 3/2- 0.0834 0.850/8.
3.5/ (0.083-2.62)
*Cr 57.9444 7.0s B- /4.0 0+ (0.131-0.683)
mCy 0.10 ms I.T. (9/2+) 0.208/IT
0.193
0.102
¥Cr 58.9486 1.0s B-/7.7 1.236
Cr 59.9500 0.6 s B- /6.0 0+
*I1Cr 60.9547 0.26 s B-/8.8 0.354—1.860
Cr 61.9566 0.19s B-/7.3 0+ (0.156-1.215)
“Cr 62.9619 0.129 s B- (0.250-3.454)
*Cr 63.9644 0.043 s B- 0+ 0.188
%Cr 64.9702 0.027 s B- 0.272, 1.368
*Cr 65.973 0.01s B- 0+

*’Cr 66.980 > 0.3 ps




Table of the Isotopes 11-65
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
Mn 54.938045(5)
“Mn 44.0069 < 0.105 ps
“Mn 44.9945 < 0.07 ps
““Mn 45.9867 34. ms B+/17.1
B+, p /l ~58
“Mn 46.9761 ~0.1s B+/12.3
“Mn 47.9685 0.15s B+/13.5 5.79/58. 4+
4.43/10.
“Mn 48.95962 0.38 s B+/7.72 6.69/ 5/2- ann.rad./
SmMn 1.74 m B+ /7.887 3.54/ 5+ ann.rad./
1.0980/94.
0.783/91.
(0.66-3.11)
Mn 49.954238 0.283 s B+ /7.6330 6.61/ 0+ ann.rad./
*'Mn 50.948211 46.2 m B+, EC/3.208 2.2/ 5/2- 3.568 0.4 ann.rad./
0.7491(1)/0.26
(1.148-1.164)
*>mMn 21.1m B+ /98/5.09 2.631/ 2+ 0.0076 ann.rad./
1.T./2/0.378 0.3778 (LT.)
1.43406(1)/98.
(0.7-4.8)
2Mn 51.945566 5.591d B+ /4.712 0.575/ 6+ +3.063 +0.5 ann.rad./
EC/ 0.74421(1)/90.
1.4341/100
»Mn 52.941290 3.7 x 10°y EC/0.5970 7/2- 5.024
*Mn 53.940359 312.1d EC/1.377 3+ +3.282 +0.33 0.8340/100
67x10°y B+ //1.3 x 107
Mn 100. 54.938045 5/2- +3.4687 +0.32
Mn 55.938905 2.579 h B- /3.6954 0.718/18. 3+ +3.2266 0.84675/98.9
1.028/34. 1.81072(4)/26.3
2.113/13.8
(1.04 - 3.37)
“Mn 56.938285 1.45m B- /2.691 5/2-
Mn 57.93998 65s B-/6.25 3.8/ 3+ 0.45916(2)/20.
5.1/ 0.81076(1)/82.
1.32309(5)/53.
*Mn 58.94044 4.6s B-/5.19 4.5/ 5/2- 0.726/
0.473/
0.287-2.35
OmMn 1.77 s B-/IT 5.7/ 3+ 0.824/
“Mn 59.9429 50.s B- /8.6 0+ 1.969/
*'Mn 60.9447 0.67 s B- /7.4 (5/2)-
“Mn 61.9484 0.67 s B-/10.4 (3+) 0.877/
0.942-1.299
*Mn 62.9502 0.28 s B-/8.8 0.356,0.450
*4mMn >0.1 ms 0.135/IT
%“Mn 63.9543 87 ms B-/11.8 0.746
Mn 64.9563 0.092 s B- /10. 0.366
Mn 65.9611 64 ms 0.471
“Mn 66.9641 45 ms
*Mn 67.969 ~ 28 ms
“Mn 68.973 14 ms
,.Fe 55.845(2)
Fe 45,0146 1.8 ms 2p /114 p// ~ 59.
“Fe 46.0008 11. ms B+/13.1 p// ~ 36. 0+
“Fe 46.9929 21.7 ms B+/15.6 p//87.




11-66 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
“Fe 47.9805 ~ 44. ms B+/11.2 0+
“Fe 48.9736 70. ms B+/13.0 (7/2-) ann.rad./
*Fe 49.9630 0.15s B+ /8.2 0+ 0.651
51Fe 50.95682 0.31s B+ /8.02 (5/2-) ann.rad./
SmFe 46.s B+ /4.4 (12+) ann.rad./
(0.622-2.286)/
52Fe 51.94811 8.28h B+ /57/2.37 0.804/ 0+ ann.rad./
EC/43/ 0.16868(1)/99.
LT./ 0.377 (LT.)/
SmFe 2.6 m 1.T./3.0407 19/2- 0.7011(1)/99.
1.0115(1)/87.
1.3281(1)/87.
2.3396(1)/13.
>Fe 52.945308 8.51 m B+ /3.743 2.40/42. 7/2- ann.rad./
2.80/57. 0.3779(1)/42.
(1.2-3.2)
*Fe 5.845(35) 53.939611 >3.1x102%y EC-EC 0+
*Fe 54.938293 2.73y EC/0.2314 3/2- Mn x-ray
Fe 91.754(36) 55.934938 0+
*’Fe 2.119(10) 56.935394 Yo- +0.0906 0.16
*Fe 0.282(4) 57.933276 0+
Fe 58.934876 44.51d B-/1.565 0.273/48. 3/2- -0.336 1.099/57
0.475/51. 1.292/43.
(0.14-1.48)
%Fe 59.934072 1.5 x 10°y B-/0.237 0.184/100. 0+ 0.0586/100
6lmFe 0.25 ps LT. (9/2+) 0.654/IT
0.207
*IFe 60.93675 6.0 m B-/3.98 2.5/13. 1.205/44.
2.63/54. 1.028/43.
2.80/31. (0.12-3.37)
%2Fe 61.93677 68.s B-/2.53 2.5/100. 0+ 0.5061(1)/100.
Fe 62.9404 6.s B-/6.3 5/2- 0.995/
(1.365-1.427)
%Fe 63.9412 2.0s B- /4.9 0+
mFe 0.4 us LT. (5/2-) 0.364/IT
%Fe 64.9454 1.3s B-/7.9
%Fe 65.9468 0.44 s B- /5.7 0+ 0.471-1.425
/mFe ~ 0.04 ms LT. (5/2-) 0.367/IT
“"Fe 66.9510 0.48 s B-/8.8 0.189
%Fe 67.954 0.19s B-/~76 0+
“Fe 68.959 0.11s
"Fe 69.961 0.10's 0+
"'Fe 70.967 > 0.3 ps
"’Fe 71.970 > 0.3 us 0+
,,Co 58.933195(5)
“Co 47.0115
#Co 48.0018
“Co 48.9897 <0.035 ps
*Co 49.9815 44. ms B+/17.0 2.03-2.79
51Co 50.9707 >02 s B+ /12.8
»Co 51.9636 0.12s B+/14.0 0.849-1.942
*mCo 0.25s B+ p/ 19/2- ann.rad./
»Co 52.95422 0.24's B+/8.30 7/2- ann.rad./
*mCo 1.46 m B+ /8.44 4.25/100. 7+ ann.rad./
0.411(1)/99.
1.130(1)/100.
1.408(1)/100.
*Co 53.948460 0.1932's B+ /8.2430 7.34/100. 0+ ann.rad./




Table of the Isotopes 11-67
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
%Co 54.941999 17.53 h B+/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 55.939839 77.3d B+/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 56.936291 271.8d EC/0.8361 7/2- +4.72 +0.5 0.12206/86
(0.014-0.706)
#mCo 9.1h LT./ 5+ 0.02489/0.035
*Co 57.935753 70.88 d B+ /2.307 2+ +4.04 +0.22 ann.rad./
EC/ 0.81076/99
*Co 100. 58.933195 7/2- +4.63 +0.41
mCo 10.47 m 1.T./99.8/0.059 2+ +4.40 +0.3 0.0586/2.0
B-/0.2/1.56
“Co 59.933817 5271y B-/2.824 0.315/99.7 5+ +3.799 +0.44 1.1732/100
1.3325/100
%Co 60.932476 1.650 h B-/1.322 1.22/95. 7/2- 0.0674/86.
0.842-0.909
©2mCo 13.9 m B-/ 0.88/25. 5+ 1.1635(3)/70.
2.88/75. 1.1730(3)/98
2.0039(3)/19.
©2Co 61.93405 1.50 m B-/5.32 1.03/10. 2+ 1.1292(3)/13.
1.76/5. 1.1730(3)/83.
2.9/20. 1.9851(1)/3
4.05/60. 2.3020(1)/19
%Co 62.93361 27.5s B-/3.67 3.6/ 7/2- 0.08713(1)/49.
0.9817(3)/2.6
0.156—-2.17
%“Co 63.93581 0.30s B-/7.31 7.0/ 1+
“Co 64.93648 1.14s B- /5.96 (7/2)-
oom2Co > 0.1 ms LT. (8-) 0.252/IT
0.214
0.175
66miCe 1.2 ps LT. (5+) 0.175/IT
%Co 65.9398 0.25s B-/10.0 (1.245-1.425)
“Co 66.9409 043s B- /8.4 0.694
%Co 67.9449 0.19s B-/11.7
“Co 68.9463 0.20s B-/9.3
Co 69.951 0.12s B-13. 1.26/102
0.97/100
(0.45 -0.92)
ICo 70.953 97. ms B- 0.566/100
B-n //>3 (0.25 -0.77)
Co 71.958 60. ms B- 1.096/100
B-n 11>6 0.845
(0.455 - 1.197)
Co 72.960 41. ms B- 0.524/100
B-n //>9 (0.24 - 0.76)
*Co 73.965 30. ms B- 0.739
B-n /] >26 1.024
>Co 74.968 > 0.3 ps
,Ni 58.6934(2)
*Ni 48.020 ~2.1ms 2p p// ~25 0+
“Ni 49.0097 12. ms
SN 49.9959 12. ms B+, p p/170. 0+
SINi 50.9877 >0.2 ps B+/16.0




11-68 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
SINi 51.9757 38. ms B+/11.7 0+
Ni 52.9685 0.05s B+, p/13.3 7/2- ann.rad./
Ni 53.95791 0.10 s B+ /8.80 0+ 0.937
Ni 54.95133 0.20s B+/8.70 7.66/ 7/2- ann.rad./
5Ni 55.94213 6.08 d EC/2.14 0+ 0.15838/99
B+ /<10 0.81185(3)/87.
0.2695-0.7500
SNi 56.939794 35.6 h B+ /3.264 0.712/10. 3/2- -0.798 ann.rad./
EC/ 0.849/76. 1.3776/78.
(0.127-3.177)
*Ni 68.0769(89)  57.935343 >4 x 10"y EC-EC 0+
Ni 58.934347 ~7.6x10'y EC/ 3/2-
SONi 26.2231(77) 59.930786 0+
*INi 1.1399(6) 60.931056 3/2- -0.75002 +0.16
©2Ni 3.6345(17) 61.928345 0+
N1 62.929669 100.y B- /0.066945 0.065/ Ya-
*Ni 0.9256(9) 63.927966 0+
*Ni 64.930084 2.517 h B-/2.137 0.65/30. 5/2- 0.69 0.36627(3)/5.
1.020/11. 1.11553(4)/16.
2.140/58. 1.48184(5)/23.
N 65.929139 54.6 h B-/0.23 0+
67mNi 13.3 ps LT. 9/2+ 0.313/IT
0.694
*7Ni 66.931569 21.s B-/3.56 3.8/ Ya- +0.601 1.0722/100.
1.6539/100.
(0.10-1.98)
O8m2Nj 0.34 ps 0.511
68mINj 0.86 ms LT. (5-) 0.814/IT
2.033
SN 67.931869 29.s B- /2.06 0+
09m2Nj 0.44 ps LT. (17/2) 0.148/IT
0.593
1.959
omINj 35s
Ni 68.935610 11.s B- /5.4 0.6807(3)/100.
(0.207-1.213)
7omNj 0.21 ps LT. (8+) 0.183/IT
0.448
0.970
1.259
ONi 69.9365 6.0s B-/3.5 0+
7INi 70.9407 2.56s B- /6.9
Ni 71.9421 1.6s B-/5.2 0+
Ni 72.9465 0.84s B- /9.
7Ni 73.9481 09s B- /7. 0+
Ni 74.9529 0.34s
7ONi 75.955 0.24's 0+
7Ni 76.961 0.13 s
8Ni 77.963 ~011s 0+
,Cu 63.546(3)
*2Cu 51.9972
»Cu 52.9856 <03 ps
%Cu 53.9767 <0.075 ps
*Cu 54.9661 > 0.2 s B+/13.2
%Cu 55.9586 93. ms B+/15.3 0.511/233
2.700/100
0.9507-3.287
Cu 56.94921 196. ms B+ /8.77 3/2- 0.77-3.01




Table of the Isotopes 11-69
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
%Cu 57.944539 321s B+ /8.563 4.5/15. 1+ ann.rad./

EC/ 7.439/83. 0.0403(4)/5.
1.4483(2)/11.
1.4546(2)/16.

»#Cu 58.939498 1.36 m B+ /4.800 1.9/ 3/2- +1.89 ann.rad./
3.75/ 0.3393(1)/8.
0.8780(1)/12.
1.3015(1)/15.
(0.4-2.6)
“Cu 59.937365 23.7m B+ /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 60.933458 3.35h B+ /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)
©2Cu 61.932584 9.67 m B+ /98/3.948 2.93/98. 1+ -0.380 ann.rad./

EC/ 1.17302(1)/0.6

(0.87-3.37)
Cu 69.15(15) 62.929598 3/2- +2.2233 -0.211
%“Cu 63.929764 12.701 h B-/38/0.579 0.578/ 1+ -0.217 ann.rad./
B+/19/1.6751  0.65/ 1.3459(3)/0.6
EC/41/
%Cu 30.85(15) 64.927790 3/2- +2.3817 -0.195
“Cu 65.928869 5.09 m B- /2.642 1.65/6. 1+ -0.282 0.8330(1)/0.22
2.7/94. 1.0392(2)/9.2
"Cu 66.927730 2.580 d B-/0.58 0.395/56. 3/2- +2.54 0.09125(1)/7.
0.484/23. 0.09325(1)/17.
0.577/20. 0.18453(1)/47.
SmCy 3.79m L.T./86/ 6- +1.24 0.0843(5)/70.

B-/14/1.8 0.1112(5)/18.
0.5259(5)/74.
(0.64-1.34)

“Cu 67.929611 3l.s B-/4.46 3.5/40. 1+ +2.48 1.0774(5)/58.
4.6/31. 1.2613(5)/17.
(0.15-2.34)
“mCu 0.36 ps LT. (13/2+) 0.075/IT
0.190/IT
0.680
1.871
“Cu 68.929429 2.8 m B-/2.68 2.48/80. 3/2- +2.84 0.5307(3)/3.
0.8340(5)/6.
1.0065(8)/10.
7m2Cuy 6.6s B/93 0.8849/100
1.072/19
IT/7 0.141/1T
7omlCy 33.s B- /52 2.52/10. 5- +1.9 0.8848(2)/100.
1T/48 0.9017(2)/90.
1.2517(5)/60.
(0.39-3.06)
°Cu 69.932392 44.5s B- /6.60 5.42/54. 1+ +1.5 0.8848(2)/100.
6.09/46. 0.9017/99.7
(0.438 - 3.062)
7imCu 0.28 ps LT. (19/2) 0.133/IT
0.494
0.939
1.189
ICu 70.932677 20.s B- /4.56 3/2- 0.490/
mCu 1.76 ps LT. (4-) 0.051/IT




11-70 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.082
0.138
2Cu 71.935820 6.6s B-/8.2 (1+) 0.652/
Cu 72.936675 4.2s B-/6.3 5.8/43 0.450/100
6.25/42 0.307-1.559
“*Cu 73.93988 1.59 s B-/9.9
»Cu 74.942 1.2s B-/7.9
7mCu 12s
%Cu 75.94528 0.64 s B-/11.
Cu 76.9479 0.46s B-/~10.
8Cu 77.9520 0.33s B-/12.
Cu 78.9546 0.19s B-/11.
8Cu 79.961 >0.3 ps
WZn 69.409(4)
“Zn 53.9930 ~32ms 2p p//87 0+
»7Zn 54.9840 > 1.6 s
%Zn 55.9724 0.04:s 0+
77Zn 56.9648 0.04's B+, p/14.6 (7/2-) ann.rad./
*7Zn 57.95459 0.09 s B+ 0+
¥Zn 58.94926 183. ms B+, p/9.09 8.1/ 3/2- ann.rad./
(0.491-0.914)
“Zn 59.94183 2.40 m B+ /97/4.16 0+ ann.rad./
EC/3/ 0.669/47.
(0.062-0.947)
*1Zn 60.93951 1.485 m B+ /5.64 4.38/68. 3/2- ann.rad./
0.4748/17.
(0.15-3.52)
Zn 61.93433 9.22h B+ /3/1.63 0.66/7. 0+ ann.rad./
EC/93/ 0.0408/25
0.5967/26.
(0.20-1.526)/
%Zn 62.933212 385 m B+ /93/3.367 1.02/ 3/2- -0.28164 +0.29 ann.rad./
EC/7/ 1.40/ 0.66962(5)/8.4
1.71/ 0.96206(5)/6.6
2.36/84. (0.24-3.1)
%Zn 48.268(321) 63.929142 >43x10%y EC-p+ 0+
%Zn 64.929241 244.0d B+ /98/1.3514 0.325/ 5/2- +0.7690 -0.023 ann.rad./
EC/1.5/ 1.1155/49.8
%Zn 27.975(77) 65.926033 0+
“Zn 4.102(21) 66.927127 5/2- +0.8755 +0.15
%Zn 19.024(123) 67.924844 0+
mZn 13.76 h 1.T./99+/0.439 9/2+ 0.4390(2)/95.
“Zn 68.926550 56. m B-/0.906 0.905/99.9 Ya- 0.318/
"Zn  0.631(9) 69.925319 >13x10%y B-p- 0+
mZn 397 h B-/ 1.45/ 9/2+ 0.3864/93.
0.4874/62.
0.6203/57.
(0.099-2.489)
Zn 70.92772 24 m B-/2.81 Ya- 0.5116(1)/30.
0.9103(1)/7.5
(0.12-2.29)
Zn 71.92686 46.5h B-/0.46 0.25/14-. 0+ 0.0164(3)/8.
0.30/86. 0.1447(1)/83.
0.1915(2)/9.4
BmZn 6.5 1.T./0.196 (7/2+) 0.042
Zn 72.92978 24.s B-/4.29 4.7/ (1/2-) 0.216(1)/100.
0.496-0.911
“Zn 73.92946 1.60 m B-/2.3 2.1/ 0+ 0.0565/




Table of the Isotopes 11-71
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.1401/
(0.05-0.35)
>Zn 74.9329 10.2 s B- /6.0 0.229/
*Zn 75.9333 57s B- /4.2 3.6/ 0+ 0.119/
7mZn 10s B-/ (1/2) 0.772
7Zn 76.9370 2.1s B-/7.3 4.8/ 0.189/
smZn > 0.03 ms 1.070
Zn 77.9384 15s B- /6.4 0+ 0.225/
Zn 78.9427 1.0s B- /8.6 0.702/
80Zn 79.9443 0.54's B-/7.3 0+ 0.713/
0.2248/
817Zn 80.9505 0.29 s B-/11.9
827n 81.9544 >0.15 ps 0+
$7Zn 82.9610 >0.15 ps
,,Ga 69.723(1)
*Ga 55.9949
Ga 56.9829
$Ga 57.9743
¥Ga 58.9634 < 0.043 ps
“Ga 59.9571 0.07 s B+ 1.004
B+, p /l~1.6 3.848
B+, a // ~0.02 1.555-2.559
*1Ga 60.9495 0.17 s B+ /9.0 3/2° 0.088-1.362
2Ga 61.94418 116.0 ms B+/9.17 8.3/ 0+ ann.rad./
EC/ 0.954/0.0012
“Ga 62.939294 32.s B+ /5.5 4.5/ ann.rad./
EC/ 0.6271(2)/10.
0.6370(2)/11.
1.0652(4)/45.
omGa 0.022 ms 0.0429
“Ga 63.936839 2.63 m B+ /7.165 2.79/ 0+ ann.rad./
6.05/ 0.80785(1)/14.
0.99152(1)/43.
1.38727(1)/12.
3.3659(1)/13.
“Ga 64.932735 152 m B+ /86/3.255 0.82/10. 3/2- ann.rad./
EC/ 1.39/19. 0.1151(2)/55.
2.113/56. 0.1530(2)/96.
2.237/15. 0.2069(2)/39.
(0.06-2.4)
%Ga 65.931589 95h B+ /56/5.175 0.74/1. 0+ ann.rad./
EC/43/ 1.84/54. 1.03935(8)/38.
4.153/51. 2.7523(1)/23.
(0.28-5.01)
“Ga 66.928202 3.261d EC/1.001 3/2- +1.8507 0.20 0.09332/37.
0.18459/20.
0.30024/17.
(0.091-0.89)
%Ga 67.927980 1.130 h B+/90/2.921 1.83/ 1+ 0.01175 0.028 ann.rad./
EC/10/ 1.0774(1)/3.
(0.57-2.33)/
“Ga 60.108(9) 68.925574 3/2- +2.01659 +0.17
Ga 69.926022 21.1m EC/0.2/0.655 1+ 0.1755(5)/0.15
B-/99.8/1.656  1.65/99. 1.042(5)/0.48
1Ga 39.892(9) 70.924701 >24x10%y  pB- 3/2- +2.56227 +0.11
@a 71.926366 14.10 h B- /4.001 0.64/40. 3- -0.13224 +0.5 0.8340/95.53
1.51/9. 2.202/26.9
2.52/8. 0.630/26.2




11-72 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
3.15/11. (0.113-3.678)
Ga 72.925175 74.87 h B-/1.59 3/2- 0.05344(5)/10.
0.29732(5)/47.
(0.01-1.00)/
“mGa 10.s LT./ 1+ 0.0565(1)/75.
Ga 73.926946 8.1m B- /5.4 2.6/ 3- 0.5959/92.
2.354/45.
(0.23-3.99)
»Ga 74.926500 2.10 m B-/3.39 3.3/ 3/2- 0.2529/
0.5746/
(0.12-2.10)
%Ga 75.928828 29.s B-/7.0 3- 0.5629/66.
0.5455/26.
(0.34-4.25)
Ga 76.929154 13.0s B-/5.3 52/ 0.469/
0.459/
$Ga 77.931608 5.09 s B-/8.2 3+ 0.619/77.
1.187/20.
“QGa 78.9329 2.85s B-/7.0 4.6/ 0.465/
0Ga 79.9365 1.68s B-/10.4 10./ 0.659/
81Ga 80.9378 1.22's B-/8.3 5.1/ 0.217/
82Ga 81.9430 0.599 s B-/12.6 1.348/
$Ga 82.9470 0.308 s B-/~11.5
#Ga 83.9527 ~0.085s B- /14
$Ga 84.9570 >0.3 ps
%Ga 85.963 > 0.3 ps
,Ge 72.64(1)
#Ge 57.9910 0+
¥Ge 58.9818
OGe 59.9702 >0.11 ps 0+
*1Ge 60.9638 0.04's B+/13.6
2Ge 61.9547 0.13s 0+
“Ge 62.9496 0.15s B-/9.8
“Ge 63.94165 1.06 m B+ /4.4 3.0/ 0+ ann.rad./
EC/ 0.1282(2)/11.
B+, p 0.4270(3)/37.
0.6671(3)/17.
“Ge 64.9394 3l.s B+ /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.
B+, p //0.011 (0.19-3.28)
“Ge 65.93384 2.26 h B+ /27/2.10 0+ ann.rad./
EC/73/ 0.0438/29.
0.3819/28.
(0.022-1.77)
Ge 66.932734 19.0 m B+ /96/4.225 1.6/ Ya- ann.rad./
EC/4/ 2.3/ 0.1670/84.
3.15/ (0.25-3.73)
%Ge 67.92809 270.8 d EC/0.11 0+ Ga k x-ray/39.
“Ge 68.927965 1.63d B+ /36/2.2273 0.70/ 5/2- 0.735 0.02 ann.rad./
EC/64/ 1.2/ 0.574/13.
1.1068/36.
(0.2-2.04)
"Ge 20.38(18) 69.924247 0+
imGe 20.4 ms 1.T./0.0234 9/2+ 0.1749
Ge 70.924951 11.2d EC/0.229 Ya- +0.547
2Ge 27.31(26) 71.922076 0+




Table of the Isotopes 11-73
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
BGe 7.76(8) 72.923459 >18x10%y B- 9/2+ -0.879467 -0.17
“Ge 36.72(15) 73.921178 0+
mGe 48.s LT/ 712+ 0.13968(3)/39.
»Ge 74.922859 1.380 h B-/1.177 1.19/ Ya- +0.510 0.26461(5)/11.
0.41931(5)/0.2
%Ge  7.83(7) 75.921403 16x10"y  p-p- 0+
mGe 53.s L.T./20/ Ya- 1.605/0.22
B-/80/2.861 2.9/ 1.676/0.16
0.195-1.482
Ge 76.923549 11.25h B-/2.702 0.71/23. 712+ 0.2110/29.
1.38/35. 0.2155/27.
2.19/42. 0.2644/51.
(0.15-2.35)
Ge 77.922853 145h B-/0.95 0.70/ 0+ 0.2773(5)/96.
0.2939(5)/4.
mGe 39.s B- /1T 7/2+
“Ge 78.9254 19.1s B-/4.2 4.0/20. Ya- 0.1096/21.
4.3/80. (0.10-2.59)
0.5427(4)/15.
0Ge 79.92537 29.5s B-/2.67 2.4/ 0+ 0.1104(4)/6.
0.2656(4)/25.
8imGe ~768 B-/ 3.75/ Vat 0.3362(4)/
0.7935(4)/
81Ge 80.9288 ~76s B-/6.2 3.44/ 9/2+ 0.1976(4)/21.
0.3362(4)/100.
82Ge 81.9296 46s B- /4.7 1.093/80 0+ 1.093/
BGe 82.9346 19s B- /8.9
HGe 83.9375 0.98s B-/7.7 0+
Ge 84.9430 0.54's B- /10.
Ge 85.9465 > 0.3 ps 0+
¥Ge 86.9525 >0.3 ps
BGe 87.957 > 0.3 ps 0+
¥Ge 88.964 > 0.3 ps
LAs 74.92160(2)
0As 59.993
flAs 60.981
©2As 61.9732
SAs 62.9637 < 0.043 ps
SAs 63.9576 0.02s
As 64.9496 0.13s B+ /9.4
Som2As 8. us
comlAg 1.1 ps
As 65.945 95.8 ms B+ /9.55
7As 66.9392 42.s B+ /6.0 5.0/ 5/2- 0.121/
EC/ 0.123/
0.244/
SAs 67.93677 2.53 m B+ /8.1 3+ ann.rad./
0.652/32.
0.762/33.
1.016/77.
(0.61-3.55)
“As 68.93227 152 m B+ /98/4.01 2.95/ 5/2- +1.623 ann.rad./
EC/2/ 0.0868(5)/1.5
0.1458(3)/2.4
As 69.93092 52.6 m B+ /84/6.22 1.44/ 4+ +2.1061 +0.09 ann.rad./
EC/16/2.14 1.0395(7)/82.
/2.89 (0.17-4.4)/
1As 70.927112 2.72d B+ /32/2.013 5/2- +1.6735 -0.02 ann.rad./




11-74 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
EC/68/ 0.1749(2)/84.
1.0957(2)/4.2
2As 71.926752 26.0 h B+ /77/4.356 0.669/5. 2- -2.1566 -0.08 ann.rad./
1.884/12. 0.83395(5)/80.
2.498/62. 1.0507(1)/9.6
3.339/19. (0.1-4.0)
As 72.923825 80.3d EC/0.341 3/2- 0.0133/0.1
0.0534/10.5
Se k x-ray/90.
As 73.923829 17.78d B+ /31/2.562 0.94/26. 2- -1.597 ann.rad./
EC/37/ 1.53/3. 0.59588(1)/60.
B-/1.353 0.71/16. 0.6084(1)/0.6
1.35/16. 0.6348(1)/15.
mAs 0.017 s
As 100. 74.921597 3/2- +1.43947 +0.31
As 75.922394 26.3 h B-/2.962 0.54/3. 2- -0.903 0.5591(1)/45.
1.785/8. 0.65703(5)/6.2
2.410/36. 1.21602(1)/3.4
2.97/51. (0.3-2.67)
77As 76.920647 38.8h B-/0.683 0.70/98. 3/2- +1.295 0.2391(2)/1.6
0.2500(3)/0.4:
0.5208/0.43
BAs 77.92183 1.512h B-/4.21 3.00/12. 2- 0.6136(3)/54.
3.70/17. 0.6954(3)/18.
4.42/37. 1.3088(3)/10.
PmAg 1.21 ps LT. 9/2+ 0.542/IT
0.231
PAs 78.92095 9.0 m B-/2.28 1.80/95. 3/2- 0.0955(5)/16.
0.3645(5)/1.9
80As 79.92253 16. s B- /5.64 3.38/ 1+ 0.6662(2)/42.
(2.5-3.0)
81As 80.92213 33.s B-/3.856 3/2- 0.4676(2)/20.
0.4911(2)/8.
S2mAg 13.7 s B-/ 3.6/ 5- 0.6544(1)/77.
0.344/65
(0.561 - 1.894)
82As 81.9245 19.s B- /7.4 7.2/80. (2-) 0.6544(1)/54.
(0.755 - 3.667)
BAs 82.9250 13.4s B-/5.5 0.7345/100.
1.1131/34.
2.0767/28.
SmAg 0.6s B-
HAs 83.9291 4.s B-,n/7.2 1- 0.6671(2)/21.
1.4439(5)/49.
(0.325-5.150)
HAs 84.9320 2.03s B-,n/8.9 3/2- 0.667(1)/42.
1.4551(2)/100.
%As 85.9365 0.95s B-,n/11.4 0.704/
8As 86.9399 049s B-, n/10. 0.704/
BAs 87.9449 > 0.3 ps
As 88.9494 >0.3 ps
PAs 89.956 > 0.3 ps
J1As 90.960 > 0.3 ps
2As 91.967 > 0.3 ps
Se 78.96(3)
%Se >0.18 ps 0+
%Se 64.965 0.011s B+ /60/14.




Table of the Isotopes 11-75
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
B+, p 3.55/
*Se 65.9552 0.03 s 0+
“Se 66.9501 0.13s B+ /10.2 ann.rad./
B+ (p)/ 0.352
*Se 67.94180 36.s B+ /4.7 0+ ann.rad./
(0.050-0.426)
“Se 68.93956 27.4s B+ /6.78 5.006/ ann.rad./
EC/ 0.0664(4)/27.
B+, p /] ~ 0.045 0.0982(4)/63.
"Se 69.9334 41.1m B+ /2.4 0+ ann.rad
0.04951(5)/35.
0.4262(2)/29.
1Se 70.93224 4.7 m B+ /4.4 3.4/36. 5/2- ann.rad
EC/ 0.1472(3)/47.
0.8309(3)/13.
1.0960(3)/10.
2Se 71.92711 85d EC/0.34 0+ 0.0460(2)/57.
7mSe 40. m 1.T./73/0.0257 0.85 3/2- ann.rad.
B+ /27/2.77 1.45/ 0.0257(2)/27.
1.70/ 0.2538(1)/2.5
Se 72.92677 7.1h B+ /65/2.74 0.80/ 9/2+ 0.86 ann.rad
EC/35/ 1.32/95. 0.0670(1)/72.
1.68/1. 0.3609(1)/97.
(0.6-1.5)
“Se 0.89(4) 73.922476 0+
*Se 74.922523 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+
7mSe 17.4s LT./ 7/2+ 0.1619(2)/52.
77Se 7.63(16) 76.919914 Va- +0.53506
8Se 23.77(28) 77.917309 0+
7mSe 3.92 m LT./ 0.09573(3)/9.5
Se 78.918499 29 x10°y B-/0.151 712+ -1.018 +0.8
80Se 49.61(41) 79.916521 0+
SimGe 57.3 m 1.T./99/0.1031 7/2+ 0.1031(3)/9.7
0.2602(2)/0.06
0.2760/0.06
81Se 80.917993 18.5m B-/1.585 1.6/98. Yo- 0.2759/0.85
0.2901/0.75
0.8283/0.32
82Se 8.73(22) 81.916699 ~1x10%y B-B- 0+
BmGe 1.17 m B-/3.96 2.88/ Ya- 0.35666(6)/17.
3.92/ 0.9879(1)/15.
1.0305(1)/21.
2.0514(2)/11.
(0.19-3.1)
#Se 82.919118 22.3m B- /3.668 0.93/ 9/2+ 0.22516(6)/33.
1.51/ 0.35666(6)/69.
0.51004(8)/45.
(0.21-2.42)
8Se 83.91846 3.3 m B-/1.83 1.41/100. 0+ 0.4088(5)/100.
#Se 84.92225 32.s B-/6.18 5.9/ 5/2+ 0.3450(1)/22.
0.6094(1)/41.
8Se 85.92427 15.s B-/5.10 0+ 2.0124(1)/24.
2.4433(8)/100.
2.6619(1)/49.
8Se 86.92852 54s B-/7.28 5/2+ 0.468(1)/100.
n/ 1.4979(1)/23.
#Se 87.93142 1.5s B-, n/6.85 0+ 0.5346/




11-76 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
#Se 88.9365 041s B-,n/9.0
“Se 89.9400 > 0.3 ps 0+
1Se 90.9460 0.27 s B-,n/8.
”2Se 91.950 >0.3 ps 0+
*Se 92.956 > 0.3 ps
21Se 93.960 > 0.3 ps 0+
Br 79.904(1)
S’Br 66.9648
*Br 67.9585 <15pus
*“Br 68.9501 < 0.024 ps B+ /9.6
7omBy 2.2s 9+
Br 69.9446 ~0.08s B+/10.0 /0.75
"Br 70.939 21.s B+ /6.9
Br 71.9366 1.31 m B+ /8.7 3 ~0.55 0.4547-1.3167
"Br 72.93169 3.4 m B+ /4.7 3.7/ 3/2- ann.rad
0.065—-0.700
7mBr 46. m B+/ 4.5/ 4- 1.82 ann.rad
0.6348
0.7285
(0.2-4.38)
"Br 73.92989 25.4m B+ /6.91 ann.rad
0.6341
0.6348
(0.2-4.7)
*Br 74.92578 1.62 h B+ /76/3.03 3/2- +0.75 ann.rad
0.28650
(0.1-1.56)
76mBy 14s 1.T./5.05 4+ 0.104548
0.05711
Br 75.92454 16.0h B+ /57/4.96 1.9/ 1- 0.54821 0.270 ann.rad
3.68/ 0.55911
1.85368
(0.4-4.6)
7mBr 4.3 m 1.T./0.1059 9/2+ 0.1059
Br 76.921379 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 B+ /92/3.574 1.2/ 1+ 0.13 ann.rad.
EC/8/ 2.5/ 0.61363
(0.7-3.0)
mBr 4.86 s 1.T./0.207 9/2+ 0.2072
"Br 50.69(7) 78.918337 3/2- +2.106400  +0.331
SomBy 442 h 1.T./0.04885 5- +1.3177 +0.75 Br k x-ray
0.03705/39.1
0.04885/0.3
8By 79.918529 17.66 m B-/92/2.004 1.38 3-/7.6 1+ 0.5140 0.196 ann.rad.
EC/5.7/1.8706  1.99 3-/82 0.6169/6.7
B+ /2.6/ 0.85 B+ /2.8 (0.64-1.45)
81Br 49.31(7) 80.916291 3/2- +2.270562  +0.276
S2mBy 6.1 m 1.T./98/0.046 2- 0.046/0.24
B-/2/3.139 (0.62-2.66)
8Br 81.916804 1471d B-/3.093 0.444/ 5- +1.6270 0.751 0.5544/71
0.61905/43
0.77649/84
(0.013-1.96)
Br 82.915180 240 h B-/0.972 0.395/1 3/2- 0.52964
0.925/99 (0.12-0.68)




Table of the Isotopes 11-77
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
84mBp 6.0 m B-/4.97 2.2/100 (6-) 0.4240/100
0.8817/98
1.4637/101
#Br 83.91648 31.8m B- /4.65 2.70/11 2- 2 0.8816/41
3.81/20 1.8976/13
4.63/34 (0.23-4.12)
$Br 84.91561 2.87 m B-/2.87 2.57 3/2- 0.80241/2.56
0.92463/1.6
(0.09-2.4)
8Br 85.91880 555 B-/7.63 3.3 (2-) 1.56460/64
7.4 2.75106/21
(0.5-6.8)
8Br 86.92071 55.6s B-/6.85 6.1/ 3/2- 1.41983
n/ 1.4762
(0.2-6.1)
SmBy 5.1 ps
$Br 87.92407 16.3 s B-/8.96 1- 0.7649
n/ 0.7753
0.8021
(0.1-6.99)
%Br 88.92640 4.35s B-/8.16 3/2- 0.7753
n/ 1.0978
“Br 89.9306 191s B-/10.4 8.3/ 2- 0.6555
n/ 9.8/ 0.7071
1.3626
1Br 90.9340 0.54's B-/90/9.80 0.263
B-n/10/ 0.803
”Br 91.93926 0.31s B-/12.20 0.740
B-n/
*Br 92.9431 0.10's B- /11 0.117
B-n /111 (0.237-3.606)
*Br 93.9487 0.07 s B-n/
*Br 94.9529 > 0.3 ps
%Br 95.959 > 0.3 ps
“Br 96.963 > 0.3 us
K 83.798(2)
“Kr 68.9652 0.03's B+, (p) 4.07/
Kr 69.9553 0.06 s 0+
7Kr 70.950 100. ms B+, EC/10.1 (0.198-0.207)
7Kr 71.94209 17.1s B+ /5.0 0+ ann.rad
EC/ 0.3099/15.3
0.4150/12.8
(0.305 — 3.305)
Kr 72.93929 28.s B+ /6.7 5/2- ann.rad.
EC/ 0.1781/66
B+ p/ /0.25 (0.06-0.86)
Kr 73.933084 11.5m B+/3.1 0+ ann.rad.
EC/ 0.08970/31
0.2030/20
(0.010-1.06)
*Kr 74.93095 4.3 m B+ /4.90 3.2/ 5/2+ -0.531 +1.1 ann.rad.
EC/ 0.1325/68
0.1547/21
(0.02-1.7)
"Kr 75.925910 14.8 h EC/1.31 0+ Br k x-ray
0.270/21
0.3158/39

(0.03-1.07)




11-78 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
7Kr 76.924670 1.24h B+ /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)
Kr 0.355(3) 77.920365 >23x10®y EC-EC 0+
7mKr 53.s L.T./0.1299 7/2+ -0.786 +0.40 Kr x-ray
Kr 78.920082 1.455d B+ /7 /1.626 Va- +0.536 ann.rad.
EC/93/ 0.2613/13
0.39756/19
0.6061/8
(0.04-1.3)
SKr 2.286(10) 79.916379 0+
SImKy 13.1s 1.T./0.1904 Va- +0.586 0.1904
8IKr 80.916592 2.1x10°y EC/0.2807 7/2+ -0.908 +0.63 Br k x-ray
0.2760
82Kr 11.593(31) 81.913484 0+
SmKr 1.86 h 1.T./0.0416 Ya- +0.591 Kr k x-ray
0.00940
0.03216
$Kr 11.500(19) 82.914136 9/2+ -0.970699  +0.259
#Kr 56.987(15) 83.911507 0+
BmKy 448 h B-/79/ 0.83/79 Va- +0.633 0.30487
1.T./21 /0.305 0.15118
$Kr 84.912527 10.73 y B- /0.687 0.15/0.4 9/2+ 1.005 +0.43 0.51399
8Kr 17.279(41) 85.9106107 0+
¥Kr 86.9133549 127 h B-/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)
8K 87.91445 2.84h B-/2.91 0+ 0.19632/26.
2.392/34.6
(0.03-2.8)
¥Kr 88.9176 3.15m B-/4.99 3.8/ 5/2+ -0.330 +0.16 0.19746
4.6/ 0.2209/19.9
4.9/ 0.5858/16.4
1.4728/6.8
(0.2-4.7)
PKr 89.91952 32.3s B-/4.39 2.6/77 0+ 0.12182/32.9
2.8/6 0.5395/28.6
1.1187/36.2
(0.1-4.2)
IKr 90.9235 8.6s B- /6.4 4.33/ 5/2+ -0.583 +0.30 0.10878/43.5
4.59/ 0.50658/19.
(0.2-4.4)
22Kr 91.92616 1.84's B-/5.99 0+ 0.1424/66.
n/ (0.14-3.7)
PKr 92.9313 1.29s B-/8.6 7.1/ Vat -0.413 0.1820
n/ 0.2534/42.
0.32309/24.6
(0.057-4.03)
HKr 93.9344 0.21s B-/7.3 0+ 0.2196/67
n n//1.0 0.6293/100.
(0.098-0.985)
SKr 94.9398 0.10s B-/9.7 n//2.9 - 0.410
PKr 95.9431 ~ 80 ms B-.n n//3.7 0+
9Kr 96.9486 0.06 s B-n n//7.
*SKr 97.952 0.05s B-,n n//7. 0+
PKr 98.958 0.04's B-,n n// ~11.
100Ky 99.9611 > 0.34 ps 0+




Table of the Isotopes 11-79
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
5, Rb 85.4678(3)
"IRb 70.9653
"Rb 71.9591 <15ps
*Rb 72.9506 <0.03 ps
"Rb 73.944265 64.8 ms B+/10.4 0.456/0.0025
(0.053 — 4.244)
*Rb 74.93857 19.s B+ /7.02 2.31/ ann.rad
0.179
*Rb 75.935072 39.s B+ /8.50 4.7/ 1- -0.372623  +0.4 ann.rad
0.4240/92.
(0.064-1.68)
7Rb 76.93041 3.8m B+ /5.34 3.86/ 3/2- +0.654468  +0.70 ann.rad
0.0665/59
(0.04-2.82)
7mRb 5.7 m 1.T./0.1034 4- +2.549 +0.81 ann.rad
B+/ 3.4 0.4553/81.
EC/ (0.103-4.01)
*Rb 77.92814 17.7m B+ /7.22 0+ ann.rad
EC/ 0.4553/63.
(0.42-5.57)
Rb 78.92399 23.m B+ /84/3.65 5/2+ +0.3358 -0.10 ann.rad.
EC/16/ 0.68812/23.
(0.017-3.02)
%Rb 79.92252 34.s B+ /5.72 4.1/22 1+ -0.0836 +0.35 ann.rad.
4.7/74 0.6167/25.
SImRb 30.5m 1.T./0.85 1.4 9/2+ +5.598 -0.74 ann.rad.
B+, EC/ (0.085-1.9)
81Rb 80.91900 4.57 h B+ /27/2.24 1.05/ 3/2- +2.060 +0.40 ann.rad./
EC/73 0.19030/64.
(0.05-1.9)
82mRb 6.47 h B+/26/ 0.80/ 5- +1.5100 +1.0 ann.rad./
EC/74/ 0.5544/63.
0.7765/85.
(0.092-2.3)
#Rb 81.918209 1.258 m B+/96/4.40 3.3/ 1+ +0.554508  +0.19 ann.rad./
EC/4/ 0.7665/13.
(0.47-3.96)
%Rb 8291511 86.2d EC/0.91 5/2- +1.425 +0.20 Kr x-ray
0.5205/46.
(0.03-0.80)
8mRb 20.3 m 1.T./0.216 6- +0.2129 +0.6 0.2163/34.
0.2482/63.
0.4645/32.
#Rb 83.914385 32.9d B+/22/2.681 0.780/11 2- -1.32412 -0.015 ann.rad./
EC/75/ 1.658/11 0.8817/68.
B-/3/0.894 0.893/ (1.02-1.9)
%Rb 72.17(2) 84.91178974 5/2- +1.353 +0.23
8mRb 1.018 m 1.T./0.5560 6- +1.815 +0.37 0.556/98.
8Rb 859111674 18.65d B-/1.775 1.774/8.8 2- -1.6920 +0.19 1.0768/8.8
8Rb 27.83(2) 86.90918053 4.88 x 10y  B-/0.283 0.273/100 3/2- +2.7512 +0.13
%Rb 87.9113156 17.7 m B-/5.316 5.31 2- 0.508 0.8980/14.4
1.8360/22.8
(0.34-4.85)
¥Rb 88.91228 15.4 m B-/4.50 1.26/38 3/2- +2.304 +0.14 1.032/58.
1.9/5 1.248/42.
2.2/34 2.1960/13
4.49/18 (0.12-4.09)




11-80 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
mRb 4.3 m B-/4.50 1.7/ 4- +1.616 +0.20 0.1069(IT)
6.5/ 0.8317/94
(0.20-5.00)
PRb 89.91480 2.6 m B-/6.59 6.6 1- 0.8317/28.
(0.31-5.60)
*IRb 90.91654 58.0s B-/5.861 5.9 3/2- +2.182 +0.15 0.0936/34.
(0.35—4.70)
*Rb 91.91073 448 s B-/8.11 8.1/94 1- 0.8148/8.
(0.1-6.1)
%Rb 92.92204 5.85s B-/7.46 7.4/ 5/2- +1.410 +0.18 0.2134/4.8
n/1 0.4326/12.5
0.9861/4.9
(0.16-5.41)
*Rb 93.92641 2.71s B-/10.31 9.5/ 3 +1.498 +0.16 0.8369/87.
n/10 1.5775/32.
(0.12-6.35)
*Rb 94.92930 0.377 s B-/9.30 8.6/ 5/2- +1.334 +0.21 0.352/65.
n/8 0.680/22.
(0.20—-2.27)
%mRb 1.7 ps 0.2999
0.4612
0.2400
0.093-0.369
%Rb 95.93427 0.199 s B-/11.76 10.8/ 2+ +1.466 +0.25 0.815/76.
n/13/ (0.20-5.42)
*Rb 96.93735 0.169 s B-/10.42 10.0 3/2+ +1.841 +0.58 0.167/100.
n/27/ 0.585/79.
0.599/56.
1.258/52.
(0.14-2.08)
%Rb 97.94179 0.107 s B-/12.34 0.144/
n/13 (0.07-3.68)
*“Rb 98.9454 59. ms B-/11.3
10Rb 99.9499 53. ms B-/13.5 0.129
(0.058-4.483)
10IRb 100.9532 0.03 s B-/11.8
192Rb 101.9589 0.09s B-
St 87.62(1)
Sr 72.966 > 25 ms
"Sr 73.9563 >1.5us 0+
7Sy 74.9499 88. ms B+.p p//5. 0.144/4.5
5Sr 75.94177 79s B+ /6.1 0+
7’Sr 76.93795 9.0s B+ /6.9 5.6 -0.35 +1.4 0.147
B+, p //0.08
8Sr 77.93218 2.7 m B+/3.76 0+ (0.047-0.793)
7Sr 78.92971 21m B+/5.32 4.1 3/2- -0.474 +0.74 ann.rad./
0.039/28.
0.105/22.
(0.135-0.612)
8Sr 79.92452 1.77h B+/1.87 0+ ann.rad./
0.174/10.
0.589/39.
(0.24-0.55)
8ISy 80.92321 22.3 m B+ /87/3.93 2.43/ 1/2- +0.544 ann.rad./
EC/13/ 2.68/ 0.148/31.
0.1534/35
(0.06-1.7)
82Sr 81.91840 25.36 d EC/0.18 0+ Rb x-ray




Table of the Isotopes 11-81

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
BmGy 50s 1.T./0.2591 Va- +0.582 0.2591/87.5
8Sr 82.91756 1.350 d B+/24/2.28 0.465/ 7/2+ -0.898 +0.79 ann.rad./
EC/76/ 0.803/ 0.3816/12.
1.227/ 0.3816
0.7627/30.
(0.094-2.15)
84Sr 0.56(1) 83.913425 0+
smQyp 1.127h 1.T./87/0.2387 Yo- +0.601 0.2318/84.
EC/13 (0.15-0.24)
8Sr 84.912933 64.85d EC/1.065 9/2+ -1.001 +0.30 0.51399/99.3
86Sr 9.86(1) 85.909260 0+
87mGy 2.81h 1.T./0.3884 Yo- +0.63 0.3884(IT)
87Sr 7.00(1) 86.908877 9/2+ -1.093 +0.34
8Sr 82.58(1) 87.905612 0+
$Sr 88.907451 50.52 d B-/1.497 1.492/100 5/2+ -1.149 -0.3 0.9092
OSr 89.907738 29.1y B-/0.546 0.546/100 0+
ISt 90.910203 9.5h B-/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 (0.12-2.4)
22Sr 91.911038 2.71h B-/1.91 0.55/96 0+ 1.3831/90.
1.5/3 (0.24-1.1)
%Sr 92.91403 7.4 m [-/4.08 2.2/10 5/2+ -0.794 +0.26 0.5903/
2.6/25 0.7104
3.2/65 0.87573
0.8883/
(0.17-3.97)
%S 93.91536 1.25m B-/3.511 2.1/ 0+ 0.6219
3.3/ 0.7043
0.7241
0.8064
1.4283
*Sr 94.91936 25.1s B-/6.08 Yot -0.5379 0.6859
6.1/50 0.8269
2.7173
2.9332
%Sr 95.92170 1.06 s B-/5.37 4.2/ 0+ 0.1222
0.5305
0.8094
0.9318
7’Sr 96.92615 042s B-/7.47 5.3 (1/2+) -0.500 0.2164
0.3071
0.6522
0.9538
1.2580
1.9050
*Sr 97.92845 0.65 s B-/5.83 5.1 0+ 0.0365
0.1190
0.4286
0.4447
0.5636
»Sr 98.9332 0.27 s B-/8.0 -0.26 0.8
1008y 99.9354 0.201 s B-/7.1 0+
101Gy 100.9405 0.115s B-/9.5
102§y 101.9430 68. ms B-/8.8 0+
105Gy 102.9490 > 0.3 ps
1045y 103.952 > 0.3 ps 0+

105Sr 104.959 >0.3 ps




11-82

Elem. Natural
or Isot. Abundance
(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect. Y-Energy /
Quadr. Intensity
Mom. (b) (MeV/%)

39

88.90585(2)

76Y

75.9585

>0.2 ps

77Y

76.9497

~57. ms

78mY

58s

(5+)

78Y

77.9436

53 ms

B+/10.5

0.279/100

0.504/90

0.713/40

79Y

78.9374

15.s

B+/7.1

(0.152-1.106)

80mY

4.8s

0.2285

80y

79.9343

30.s

B+/7.0 55

ann.rad./

5.0/

0.3858/100

0.5951/42

0.756—1.396

SIY

80.9291

1.21m

B+/5.5 3.7/

ann.rad./

4.2/

0.428

0.469

S'ZY

81.9268

95s

B+/7.8 6.3/

1+

ann.rad./

0.5736

0.6017

0.7375

83mY

2.85m

B+/95/4.6 2.9

1/2-

ann.rad./

EC/5/

0.2591

0.4218

0.4945

83y

82.92235

B+/4.47 3.3

9/2+

ann.rad./

EC/

0.0355

0.4899

0.8821

(0.03-3.4)

84mY

4.6s

B+/

1+

ann.rad./

EC/

0.7930

84Y

83.9204

40. m

B+/6.4 1.64/47

ann.rad./

EC/ 2.24/25

0.4628

2.64/21

0.6606

3.15/7

0.7931

0.9744

1.0398

(0.2-3.3)

85mY

49h

B+/70/

9/2+

6.2

ann.rad./

EC/30/

0.2317

0.5356

2.1238

(0.1-3.1)

0.7673

SSY

8491643

2.6 h

B+/55/3.26 1.54/

1/2-

ann.rad./

EC/45/

0.2317

0.5045

0.9140

(0.07-1.4)

SGmY

48. m

L.T./99/

8+

4.8

ann.rad./

B+/

0.0102(IT)

EC/

0.2080

(0.09-1.1)

86Y

85.91489

14.74 h

B+/5.24

<0.6

ann.rad./

EC/

0.3070

0.6277

1.0766

1.1531




Table of the Isotopes 11-83

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

1.9207

(0.1-3.8)

87my’ 13.h L.T./98/ 9/2+ 6.1 0.3807

B+/0.7/ 1.15/0.7

EC/

87y 86.910876 3.35d EC/99+/1.862  0.78/ 1/2- 0.3880

0.4870

Y 87.909501 106.6 d EC/99+/3.623  0.76/ 4- ann.rad./

B+/0.2/ 0.89802

1.83601

2.73404

3.2190

Somy’ 157 s 1.T./0.909 9/2+ 0.9092(IT)

Y 100. 88.905848 1/2- -0.13742

omy’ 3.24h LT./99+/ 0.68204 7+ 5.1 0.2025

-/0.002/ 0.4794

0.6820

4 89.907152 2.67 d B-/2.282 2.28/ 2- -1.630 -0.155

otmy 49.7 m 1.T./0.555 9/2+ 5.96 0.5556(1T)

Y 90.907305 58.5d B-/1.544 1.545/ 1/2- 0.1641 1.208

2y 91.90895 3.54 h B-/3.63 3.64/ 2- 0.4485

0.5611

0.9345

1.4054

(0.4-3.3)

o3my 0.82's 1.T./0.759 9/2+ 0.1686(1IT)

0.5902

BY 92.90958 102 h B-/2.87 2.88/90 1/2- 0.2669

0.9471

1.9178

otmy 1.4 ps 0.4322

0.7699

1.2024

Y 93.91160 18.7 m B-/4.919 4.92/ 2- 0.3816

0.9188

1.1389

(0.3-4.1)

*Y 94.91282 10.3 m B-/4.42 1/2- 0.4324

0.9542

2.1760

3.5770

oomy’ 9.6s B-/ (3+) 0.1467

0.6174

0.9150

1.1071

1.7507

*Y 95.91589 6.2s B-/7.09 7.12/ 0- 1.594

7my 121s B- /7.4 4.8/ 9/2+ 0.1614

6.0/ 0.9700

1.1030

4 96.91813 3.76s B- /6.69 6.7 1/2- 0.2969

1.9960

3.2876

3.4013

o8my 2.1s B-/9.8 5.5/ (4-) 0.2415

0.6205

0.6473

1.2228

1.8016

%Y 97.92220 0.59 s B-/8.83 8.7/ 1+ 0.2131




11-84 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.2228
1.5907
2.9413
4.4501
oomy’ 0.011 ms
2y 98.92464 147 s B-/7.57 1/2- 0.1218/43.8
n /2.5/ 0.5362
0.7242
1.0130
100my* 0.94 s B-,n/ 3+
Loy 99.9278 0.73 s B-,n/9.3 n/1.8/ 1+
1oy 100.9303 0.43's B-,n/8.6 n/1.5/ (5/2+)
102y 101.9336 0.36s B-,n/9.9 n/4.0/
105y 102.9367 0.23s B-,n n/8.3/
10ry 103.9411 0.18s
105y 104.9449 >0.15 ps
106y 105.950 > 0.15 ps
17y 106.9414 >0.15 ps
108y 107.959 >0.15 ps
W2t 91.224(2)
SZr 77.9552 >0.2 us 0+
Zr 78.9492 0.06 s
80Zr 79.940 ~45s B+ /8.0 0+ 0.290
0.538
81Zr 80.9372 53s B+ /7.2 6.1 (3/2-)
87Zr 81.9311 32.s B+ /4.0 3 0+ ann.rad./
83m77 7.s B+ /7.0 (7/2+) ann.rad./
87r 82.9287 44. s B+ /5.9 4.8 (1/2-) ann.rad./
EC 0.0556
0.1050
0.2560
0.474
1.525
MZr 83.9233 26. m B+ /2.7 0+ ann.rad./
EC/ 0.0449
0.1125
0.3729
0.667
smZyp 109s 1.T./0.2922 Ya- ann.rad./
B+, EC/ 0.2922(1T)
0.4165
$Zr 84.9215 7.9 m B+ /4.7 3.1 7/2+ ann.rad./
EC/ 0.2663
0.4163
0.4543
8Zr 85.91647 16.5 h EC/1.47 0+ 0.0280
0.243
0.612
SmZy 14.0 s 1.T./0.3362 Y- +0.64 0.1352(IT)
0.2010
8Zr 86.91482 1.73 h B+ /3.67 2.26 9/2+ - 0.895 +0.42 ann.rad./
EC/ 0.3811
1.228
88m7Zyp 1.4 ps (8+) 0.077
8Zr 87.91023 83.4d EC/0.67 0+ 0.3929
omZyr 418 m 1.T./94/0.5877 Ya- +0.80 ann.rad./
B+/1.5/ 0.5877(IT)
EC/4.7/ 1.507




Table of the Isotopes 11-85
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
Zr 88.908889 3.27d B+ /23/2.832 0.9/ 9/2+ -1.05 +0.28 ann.rad./
EC/77/ 0.9092
M7y 0.809 s LT./ 5- 6.3 0.1326
2.1862
2.3189(IT)
NZr 51.45(40) 89.904704 0+
AZr 11.22(5) 90.905646 5/2+ -1.30362 -0.18
27r 17.15(8) 91.905041 0+
BZr 92.906476 1.5 x 10°y B-/0.091 5/2+ 0.0304
NZr 17.38(28) 93.906315 >107y B-B- 0+
SZr 94.90804:3 64.02 d B-/1.125 0.366/55 5/2+ 1.13 +0.29 0.7242
0.400/44 0.7567
%Zr 2.80(9) 95.908273 3x10°y B-B- 0+
517 x 10%y  B-
Zr 96.910953 16.75 h B- /2.658 1.91/ Y- -0.937 0.7434
BZr 97.91274 30.7 s B-/2.26 2.2/100 0+
PZr 98.91651 2.2s B-/4.56 3.9/ Yot -0.930 0.4692/55.2
3.5/ 0.5459/48
0.028-1.321
1007y 99.91776 7.1s B-/3.34 0+ 0.4006
0.5043
1017y 100.92114 2.1s B-/5.49 6.2/ 3/2- -0.27 +0.81 0.1194
0.2057
0.2089
1027y 101.92298 29s B- /4.61 0+
1057 102.9266 135 B-/7.0
17y 103.9288 12s B- /5.9 0+
1057y 104.9331 ~1.s B-/8.5
106Zr 105.9359 > 0.24 ps 0+
07 Zr 106.9408 > 0.24 ps
1087y 107.944 >0.15 us 0+
197 108.9492 >0.15 ps
107y 109.953 >0.15 ps 0+
4Nb 92.90638(2)
$INb 80.949 <0.08 ps
8Nb 81.9431 50 ms B+ /11.
Nb 82.9367 4.1s B+ /7.5
8Nb 83.9336 10.s B+, EC/9.6 (3+) 0.540
(0.456-1.427)
#mNb 3.s 0.069
Nb 84.9279 21.s B+ /6.0
$mNb 56.s B+
%Nb 85.9250 1.46 m B+ /8.0 ann.rad./
0.751
1.003
$mNb 3.7m B+/ 1/2- ann.rad./
EC/ 0.1352
0.2010
$Nb 86.92036 2.6 m B+ /5.2/ (9/2+) ann.rad./
EC/ 0.2010
0.4706
0.6165
1.0665
1.8842
$mNb 7.7 m B+/ 4- ann.rad./
EC/ 0.2625
0.3996

1.0569




11-86 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.0825
#Nb 87.9183 14.3 m B+ /7.6 3.2/ 8+ ann.rad./
EC/ 1.0570
1.0828
(0.07-2.5)
#mNb 2.0h B+/ 3.3/ 9/2+ 0.5880/10(D)
EC/ (0.17-4.0)
%Nb 88.91342 1.10h B+ /74/4.29 2.8/ 1/2- +6.216 ann.rad./
EC/26/ 0.5074
0.5880
0.7696
1.2775
omNb 18.8 s 1.T./0.1246 4- 0.002
0.1225
“Nb 89.911265 14.6 h B/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)
ImNb 62.d L.T./97 / 1/2- 0.1045(1T)
EC/3/ 1.2050
*'Nb 90.906996 7 x 10%y EC/1.253 9/2+ Mo k x-ray
*2"Nb 10.13d EC/99+/ 2+ 6.114 0.9126
0.9345
1.8475
*’Nb 91.907194 3.7 x 10"y EC/2.006 7+ 0.5611
0.9345
»mNb 16.1y 1.T./0.0304 1/2- Nb x-ray
0.0304
*Nb 100. 92.906378 9/2+ +6.1705 -0.32
*mNb 6.26 m LT./99+ /2.086 3+ Nb k x-ray
B-/0.5/ 0.0409
0.87109
*Nb 93.907284 2.4 x 10ty B- /2.045 0.47/ 6+ 0.70263
0.87109
SmNb 3.61d 1.T./97.5/ 0.2357 1/2- 0.2040
B-/2.5/ 0.2356
*Nb 94.906836 34.97 d B-/0.926 0.160/ 9/2+ 6.141 0.76578
%Nb 95.908101 234 h B-/3.187 0.5/10 6+ 4.976 0.7782
0.75/90 0.2191-1.498
o™Nb 58.1s 1.T./0.7434 0.734/98 1/2- 0.7434
’Nb 96.908099 1.23h B-/1.934 1.27/98 9/2+ 6.15 0.4809
0.6579
*mNb 51.m B- /4.67 5+ 0.7874
0.1726—-1.89
*Nb 97.91033 29s B-/4.59 4.6/ 1+ 0.6451
0.7874
1.0243
#mNb 2.6 m B-/ 3.2/ 1/2- 0.0978/100
(0.138-3.010)
“Nb 98.91162 15.0s B-/3.64 3.5/100 9/2+ 0.0977
0.1378/3.1
100m2Nb 0.013 ms
100mINb 3.0s B-/6.74 5.8 Nb k x-ray
0.159
0.6364
1.0637
1%Nb 99.91418 15s B-/6.25 6.2/ 0.5354
5.3/ 0.6001-1.566




Table of the Isotopes 11-87

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
19INb 100.91525 7.1s B- /4.57 4.3/ 0.1105-0.810
102mNb 4.3s B-/
12Nb 101.91804 1.3s B-/7.21 7.2/ 0.2960-2.184
13Nb 102.9191 15s B-/5.53 5.3/ 5/2+
104mNb 09s B-,n/ n/0.06
19Nb 103.9225 4.8s B-,n/8.1 n/0.05
195Nb 104.9239 3.0s B-,n/6.5 n/1.7
1%Nb 105.9280 1.0s B-,n/9.3 n/4.5
17Nb 106.9303 0.30's B-,n/7.9 n/6.0
1%8Nb 107.9348 0.19s B, n/ n/6.2 (0.193-0.590)
1Nb 108.9376 0.19s B, n/ n/31
11ONb 109.9424 0.17 s B, n/ n/40
1INb 110.9457 >0.15 ps
12Nb 111.951 >0.15 ps
15Nb 112.955 >0.15 ps
Mo 95.94(2)
$Mo 82.9487 ~6.ms
#Mo 83.9401 ~37s B+ /6. 0+
Mo 84.9366 32s B+/8.1 Yot
%Mo 85.9307 19.s B+ /4.8 0+
Mo 86.9273 14.s EC, B+/6.5 (0.752-1.004)
%Mo 87.92195 8.0m B+ /3.4 0+ +0.5 ann.rad./
EC 0.0800
0.1399
0.1707
#mMo 0.19s 1.T./0.118 Ya- 0.118(IT)
0.268
“Mo 88.91948 2.2m B+ /5.58 9/2+ ann.rad./
EC/ 0.659
0.803
1.155
1.272
“mMo 1.2 ps 0.063
“Mo 89.91394 5.7h B+ /25/2.489 1.085/ 0+ ann.rad./
EC/75/ 0.04274
0.12237
0.25734
'mMo 1.08 m 1.T./50/0.653 Ya- ann.rad./
B+, EC/50/ 2.5/ 0.6529
2.8/ 1.2081
4.0/ 1.5080
2.2407
’'"Mo 90.91175 155 m B+ /94/4.43 3.44/94 9/2- ann.rad./
EC/6/ 1.6373
2.6321
3.0286
(0.1-4.2)
2Mo  14.77(31) 91.906811 >3x107y  B+-EC 0+
*mMo 6.9h LT./99+ /2.425 21/2+ +9.21 0.26306(1T)
0.68461
147711
*Mo 92.906813 3.5 x 10%y EC/0.405 5/2+ 0.0304
Mo 9.23(10) 93.905088 0+
**Mo 15.90(9) 94.90584:2 5/2+ -0.9142 -0.02
**Mo 16.68(1) 95.904680 0+
Mo 9.56(5) 96.906022 5/2+ -0.9335 +0.26
*Mo 24.19(26) 97.905408 0+

Mo 98.907712 2.7476 d B-/1.357 0.45/14 Vot 0.375 0.144048




11-88 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.84/2 0.18109
1.21/84 0.36644
0.73947
WMo 9.67(20) 99.90748 ~1x10%y  B-p- 0+
1Mo 100.91035 14.6 m B-/2.82 2.23/ 1/2+ 0.0063
0.7/ 0.19193
0.5909
(0.0809-2.405)
12Mo 101.91030 11.3m B-/1.01 1.2/ 0+ 0.1493/89.
0.2116/100.
0.2243/32.
%Mo 102.9132 1.13m B-/3.8 3/2+ 0.1028(2)/
0.1440(2)
0.2511(2)
1Mo 103.9138 1.00 m B-/2.16 0+ 0.0686(1)/100.
0.4239(4)/21.
%Mo 104.9170 36.s B-/4.95 3/2+ 0.0642/
0.0856/
0.2495/
%Mo 105.91814 8.4s B-/3.52 0+ 0.1894(2)/22.
0.3644(2)/6.
0.3723(2)/12.
"Mo 106.9217 35s B-/6.2
%Mo 107.9235 11s B-/5.1 0+ (0.028-0.636)
%Mo 108.9278 05s B-/7.2
"Mo 109.9297 0.27 s B- /5.7 0+ Tc k x-ray
0.142
(0.039-0.599)
Mo 110.9344 >0.15 ps
2Mo 111.937 >0.15 ps 0+
13Mo 112.942 >0.15 us
“Mo 113.945 > 0.15 ps 0+
Mo 114.950 >0.15 ps
*Mo >0.15 ps 0+
Mo >0.15 ps
51
%Tc 84.9488 <0.1 ms
8Tc 85.9429 0.05s B+/11.9
8Tc 86.9365 24s B+ /8.6
8Tc 87.9327 5.8s B+/10.1
$mTe 13.s
¥Tc 88.9272 13.s B+ /7.5
%mTe 49.2s B 5.3/ 6+ ann.rad./
0.9479/
1.0542/
*Tc 89.9236 8.3s B+ /8.9 7.0/15 1+ ann.rad./
7.9/95. 0.9479/
ImTe 3.3m B+ Yot ann.rad./170.
EC 0.8110(5)/5.
1.6052(1)/7.8
1.6339(1)/9.1
1.9023(1)/6.
2.4509(1)/13.5
T 90.9184 3.14m B+ /6.2 5.2 9/2+ ann.rad./200.
"Tc 91.91526 4.4 m B+ /7.87 4.1 8+ ann.rad./200.
EC 0.0850/
0.1475

0.3293




Table of the Isotopes

Elem.
or Isot.

Natural

Abundance

(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy
(/MeV)

Particle Energy/
Intensity

(MeV/%)

Elect.
Quadr.
Mom. (b)

Spin Nuclear
(h/2 ) Magnetic
Mom. (nm)

11-89

y-Energy /
Intensity
(MeV/%)

0.7731

1.5096

93mTC

43. m

LT./13

1/2-

0.3924(1T)

EC/20

0.9437

2.6445

BTc

92.910249

2.73h

B+ /13/3.201

0.81

9/2+ 6.26

ann.rad./

EC/87/

1.3629

1.4771

1.5203

(0.1-3.0)

94mTC

52. m

B+ /72/4.33

2+

ann.rad./

EC/28/

0.8710

1.8686

94TC

93.909657

4.88h

B+ /11/4.256

7+ 5.08

ann.rad./

EC/89/

0.4491

0.7026

0.8496

0.8710

QSmTC

LT./4/

1/2-

ann.rad./

B+/0.3

0.5/

0.0389(IT)

EC/96

0.7/

0.2041

0.5821

0.5821

0.8351

QSTC

94.90766

20.0 h

EC/100/1.691

9/2+ 5.89

0.7657

1.0738

96mTC

52. m

L.T./90/

4+

0.0342(1T)

B+, EC/2/

0.7782

1.2002

%Tc

95.90787

EC/2.973

7+ +5.04

Mo k x-ray

0.7782

0.8125

0.8498

1.12168

97m':[‘C

1.T./0.0965

1/2-

Tc k x-ray

EC

/3.9

0.0965

97TC

96.906365

42 x10°y

EC/100/0.320

9/2+

Mo k x-ray

98TC

97.907216

~6.6 x10°y

B- /1.80

0.40/100

6+

0.65241

0.74535

99mTC

6.01 h

1.T./100/0.142

1/2-

Tc k x-ray

0.14049

0.14261

99TC

98.906255

2.13 x 10°y

B-/0.294

0.293/100

9/2+ +5.6847 -0.129

IOOTC

99.907658

15.8 s

B- /3.202

2.2/

1+

0.5396

EC /1.8(10)%/

2.9/

0.5908

3.3

(0.3 79-2.30)

IOITC

100.90732

142 m

B- /1.61

1.32/

9/2+

0.1272

0.1841

0.3068

0.5451

(0.073-0.969)

102mTC

4.4 m

1.T./2/4.8

1.8/

0.4184

B-/98/

0.4752

0.6281

0.6302

1.0464

1.1033

1.6163

2.2447

IOZTC

101.90922

53s

B- /4.53

3.4/

1+

0.4686




11-90 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
4.2 0.4751
2.2/ 1.1055
15T¢ 102.90918 54.s B- /2.66 2.0/ 5/2+ 0.1361
2.2/ 0.1743
0.2104
0.3464
0.5629
(0.13-1.0)
104mTe 0.005 ms
1%Te 103.91145 18.2 m B- /5.60 5.3/ (3+) 0.3483
0.3580
0.5305
0.5351
0.8844
0.8931
1.6768
(0.3-3.7)
1%T¢ 104.9117 7.6 m B- /3.6 3.4/ 5/2+ 0.1079
0.1432
0.3215
106T¢ 105.91436 36.s B- /6.55 2+ 0.2703
0.5222
1.9694
2.2393
2.7893
107Te 106.9151 21.2s B- /4.8 0.1027
0.1063
0.1770
0.4587
1%8T¢ 107.9185 51s B-/7.72 (3) 0.2422
0.4656
0.7078
0.7326
1.5835
19T¢ 108.9200 14s B- /6.3 p/0.08
10T¢ 109.9238 0.83s B-/8.8 p/0.04 0.2407
M Te 110.9257 0.30s B-.n/7.0 n/0.85 0.150/92.7
0.063—1.435
2T¢ 111.9292 0.26 s , 1 n/2.6
3Tc 112.9316 0.15s B-, n/8. /2.1 0.0985/100
0.0658—1.520
e 113.936 0.15s B-,n /1.3
5Te 114.939 >0.15 ps
1eTc 115.943 >0.15 ps
Bt 116.946 >0.15 ps
8T¢ 117.951 >0.15 ps
uRu 101.07(2)
8Ru 86.949 >1.5us
%Ru 87.9403 12s 0"
Ru 88.9361 14s B+ .p/8.
“Ru 89.9299 12.s B+ /5.9 0" ann.rad./
0.155-1.551
IRu 90.9263 79s B+, EC/7.4 9/2+ ann.rad./
(0.205-1.998)
“Ru 91.9201 3.7m B+ /53/4.5 0+ ann.rad./
EC/47/ 0.1346
0.2138

0.2593




Table of the Isotopes 11-91
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
mRu 10.8s LT./21/ 1/2- ann.rad./
B+, EC/79/ 5.3/ 0.7344
1.1112
1.3962
2.0931
“Ru 92.9171 1.0m B+ /6.3 9/2+ ann.rad./
EC/ 0.6807
1.4349
(0.5—4.2)weak
*Ru 93.91136 52. m EC/100/1.59 0+ 0.3672
0.5247
0.8922
“Ru 94.91041 1.64h EC/85/2.57 1.20/ 5/2+ 0.86 ann.rad./
B+ /15/ 0.91/ 0.3364
0.6268
0.036—2.424
%Ru 5.54(14) 95.90760 >3.1x10%y  B+B+ 0+
“Ru 96.90756 2.89d EC/1.12 5/2+ -0.78 Tc k x-ray
0.2157
0.3245
0.4606
%Ru 1.87(3) 97.90529 0+
“Ru 12.76(14) 98.905939 5/2+ -0.6413 +0.079
10Ru 12.60(7) 99.904220 0+
10IRu 17.06(2) 100.905582 5/2+ -0.7188 +0.46
12Ru 31.55(14) 101.904349 0+
1%Ru 102.906324 39.27d B-/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)
1%Ru 18.62(27) 103.905433 0+
1%5Ru 104.907753 444 h B-/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
(0.1-1.8)
106Ru 105.90733 1.020y B-/0.0394 0.0394/100 0+
17Ru 106.9099 3.8m B- /2.9 2.1/ 0.1939
3.2/ 0.3741
0.4625
0.8488
1%Ru 107.9102 4.5m B- /1.4 1.2/ 0" 0.0923
0.1651
0.4339
0.4975
0.6189
199Ru 108.9132 34.5s B- /4.2 0.1164
0.3584
1Ry 109.9141 15.s B-/2.81 0+ 0.1121
0.3737
0.4397
0.7967
MRy 110.9177 15s B- /5.5
2Ru 111.9190 45s B- /4.5 0+




11-92 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
13mRu 0.6s
3Ry 112.9225 0.80s B- /7. 0.2632
0.048-2.418
14Ru 113.9243 0.57 s B-/6.1 0+ 0.127/24
(0.053-0.180)
5Ru 114.9287 ~0.74's B- /8.
1Ry 115.931 >0.15 ps 0+
Ru 116.936 >0.15 ps
15Ru 117.938 >0.15 ps 0+
9Ru 118.943 >0.15 ps
120Ru 119.945 >0.15 ps 0+
R 102.90550(2)
%Rh 88.9488 > 0.15 ps
mRh ~12.ms
“Rh 89.9429 10s
ImRh 15s IT 0.387
IRh 90.9366 15s (0.438-0.973)
*2mRh 05s 0.866
*Rh 91.9320 4.7 s B+/11.1 (0.163-0.991)
»Rh 92.9257 12.s B+ /8.1 (0.138-1.493)
*mRh 25.8 s B+/ 8+ ann.rad./
0.1264
0.3117
0.7562
1.0752
1.4307
*Rh 93.9217 1.18 m B+ /9.6 6.4/ 3+ ann.rad./
0.1461
0.3117
0.7562
1.4307
%mRh 1.96 m 1.T./88/ Yot ann.rad./
B+, EC/12/ 0.5433(IT)
0.7837
*Rh 94.9159 5.0m B+ /5.1 3.2 9/2+ ann.rad./
0.2293
0.4103
0.6610
0.9416
1.3520
(0.2-3.8)
%mRh 1.51 m 1.T./60/0.052 2+ ann.rad./
B+, EC/40/ 4.70/ Tc,Ru x-rays
0.8326
1.0985
1.6921
(0.4-3.3)
*Rh 95.91446 9.6 m B+/6.45 3.3/ 5+ ann.rad./
EC/ 0.4299
0.6315
0.6853
0.7418
0.8326
(0.2-3.4)
omRh 46. m LT./5/ 2.6/ 1/2- ann.rad./
B+, EC/95/ 0.1886
0.4215

2.2452




Table of the Isotopes 11-93

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

“Rh 96.91134 31.0m B+/3.52 2.1/ 9/2+ ann.rad./

0.1886

0.3892

0.4515

0.8398

0.8788

(0.2-3.5)

%mRh 35m B+/ 5+ ann.rad./

0.6154

0.6524

0.7452

*Rh 97.91071 8.7m B+ /90/5.06 3.4/ 2+ ann.rad./

0.6524

0.7623

#mRh 4.7h B+ /8/ .74/ 9/2+ 5.67 ann.rad./

EC/92/ 0.2766/

0.3408

0.6178

1.2612

“Rh 98.90813 16.d B+/4/2.10 0.54/ 1/2- ann.rad./

EC/97/ 0.68/ 0.0894/

0.3530

0.5277

(0.1-2.0)

100mR K 4.7 m 1.T./99/ 5+ ann.rad./

B+ /0.4/ 0.0748/

0.2647(1T)

1%Rh 99.90812 20.8 h B+ /3.63 2.62/ 1- 0.4462

EC/ 2.07/ 0.5396

0.5882

0.8225

1.5534

2.3761

10ImRh 4.35d EC/92/ 9/2+ +5.51 Rh k x-ray

1.T./8/0.1573 0.1272/

0.3069

0.5451

1IRh 100.90616 33y EC/0.54 1/2- Ru k x-ray

0.1272

0.1980

0.3252

12mRh 3.74y EC/2.323 6" 4.04 0.4751

1T/0.0419 0.6313

>12x10°y B /<0.00025 0.6975

0.7668

1.0466

1.1032

12Rh 101.906843 207.d EC/62 0.5 ann.rad./

B- /19/ 0.4686

B+ /14/ 0.4751

0.5566

0.6280

1.1032

(0.4-1.6)

105mRh 56.12 m IT 7/2+ 4.54

1%Rh 100. 102.905504 1/2- -0.0884

14mRh 4.36 m LT./99+ / 5+ Rh k x-ray

B 1.3/ 0.0514

0.0971

0.5558




11-94 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

1%Rh 103.906656 42.3s B-/99+/2.441 1.88/2 1+ 0.3581

EC/0.4/1.141 2.44/98 0.5558

1.2370

(0.35-1.8)

1%mRh 43.s L.T./1.296 1/2- Rh k x-ray

0.1296

1%Rh 104.905694 354 h B-/0.567 0.247/30 7/2+ +4.45 0.2801

0.567/70 0.3061

0.3189

106mRh 2.18 h B-/ 0.92/ 6+ 0.2217

0.4510

0.5119

0.6162

0.7173

0.7484

1.0458

1.5277

1%Rh 105.90729 29.9s B-/3.54 2.4/2 1+ +2.58 0.51186/

3.0/12 0.61612

3.54/79 0.62187

(0.05-3.04)

1Rh 106.90675 21.7m B-/1.51 1.20/65 7/2+ 0.2776

1.5/17 0.3028

0.3925

108mRh 6.0 m B-/ 1.57/ 0.4339

0.4973

0.6189

1%Rh 107.9087 17.s B- /4.5 1+ 0.4046

0.4339

0.4973

0.5811

0.6146

0.9014

0.9471

1“Rh 108.90874 1.34m B-/2.59 2.25/ 7/2+ 0.1134

0.1780

0.2914

0.3254

0.3268

0.4261

(0.1-1.6)

1omRh 29.s B-/ 6/ 0.3737

0.4397

0.7967

Rh 109.91114 3.1s B- /5.4 5.5/ 1+ 0.3737

0.4400

0.5463

0.6877

0.8381

0.9045

"""Rh 110.91159 11.s

@
N

0.275

12mRh 6.8s

2Rh 111.9144 3.5s

s 0.3489

| o
oo

5Rh 112.91553 09s 0.1285

14mRh 19s (0.103-1.923)

1“Rh 113.9188 1.8s 1+ (0.276-0.783)

S
ol

15Rh 114.9203 0.99s

16mRh 09s 0.3405

115Rh 115.9241 0.7s

®
o

it 0.340

mmmm'@mmmm
~l =~~~

0.398—1.665




Table of the Isotopes 11-95
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
7Rh 116.9260 0.44 s B-/7. 0.0346
0.1317
5Rh 117.9301 ~0.30 ms 0.379
0.575
0.370—1.037
Rh 118.932 0.17 s
120Rh 119.936 0.12s
2IRh 120.939 >0.15 ps
2Rh 121.943
Pd 106.42(1)
IPd 90.949 >1.5ps
*2Pd 91.9404 10s 0+
*Pd 92.9359 12s B+, p 9/2+ 0.240/81
0.382-0.864
*Pd 93.9288 9.s EC, B+ /~ 6.6 0+ 0.5582
(0.0546-0.798)
mPpd 94.92684 134s EC, B+ /10.2 21/2+
*Pd 94.9247
%Pd 95.9182 2.03 m EC, p+ /3.5 1.15/ 0+ 0.1248
0.4995
’Pd 96.9165 3.1m B+, EC/4.8 3.5/ 5/2+ ann.rad./
0.2653
0.4752
0.7927
(0.2-3.4)
*Pd 97.91272 17.7m B+/1.87 0+ ann.rad./
EC/ 0.0677
0.1125
0.6630
0.8379
*Pd 98.91177 214 m B+ /49/3.37 2.18/ 5/2+ ann.rad./
EC/51/ 0.1360
0.2636
0.6734
(0.2-2.85)
100pd 99.90851 3.7d EC/0.36 0+ 0.03271
0.0748
0.0840
101pd 100.90829 8.4h B+ /5/1.980 0.776/ 5/2+ -0.66 ann.rad./
EC/95/ 0.0244
0.2963
0.5904
102pd 1.02(1) 101.905609 0+
103pd 102.906087 16.99 d EC/0.543 5/2+ Rh k x-ray
0.03975
0.3575
0.4971
104pd 11.14(8) 103.904036 0+
105Pd 22.33(8) 104.905085 5/2+ -0.642 +0.66
106pd 27.33(3) 105.903486 0+
107mpd 209 s 1.T./0.2149 11/2- Pd k x-ray
0.2149(1T)
107pd 106.905133 6.5 x 10°y B-/0.033 0.03/ 5/2+
105pd 26.46(9) 107.903893 0+
109mpd 4.75m 1.T./0.1889 11/2- Pd x-ray
0.1889(IT)
19Pd 108.905950 13.5h B-/1.116 1.028 5/2+ 0.0880

(0.08-1.0)




11-96 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
110pq 11.72(9) 109.905153 0+
tmpd 55h 1.T./73/0.172 11/2- 0.0704
B-/27/ 0.35 0.1722
0.77 0.3912
(0.1-1.97)
11Ppd 110.90767 23.4m B-/2.19 2.2/95 5/2+ 0.0598
0.2454
0.5800
0.6504
1.3885
1.4590
12pd 111.90731 21.04h B-/0.29 0.28/ 0+ 0.018
13mpd 1.48 m B-/ 5/2+ 0.0959
13pd 11291015 1.64 m B-/3.34 0.0958
0.4824
0.6436
0.7394
114pd 113.91036 248 m B-/1.45 0+ 0.1266
0.2320
0.5582
0.5760
15mpd 50. s (9/2-) 0.089
115pd 114.9137 25.s B- /4.58 (3/2+) 0.1255
0.2554
0.3428
116pd 115.9142 12.7 s B-/2.61 0+ 0.1015
0.1147
0.1778
17mP] 19. ms (9/2-) 0.203
17pd 116.9178 44s B- /5.7 (3/2+) 0.2473
0.077-0.403
18pd 117.9190 24s B- /4.1 0+ 0.1254
0.028—-0.596
19pd 118.9231 09s B-/6.5 0.2566
0.070—0.326
120pd 119.9247 05s B- /5.0 0+ 0.1581
0.053-0.595
21pd 120.9289 > 0.24 ps
122pd 121.9306 > 0.24 ps 0+
123pd 122.935 >0.15 us
124pd 123.9369 0+
SAg 107.8682(2)
ZAg 92.950
MmAg 041s B+ p/0.79/1.9 (0.096-1.092)
B+,p/27. p/1.01/2.2
“Ag 93.9428 0.60 s B+ (0.659-0.905)
B+,p/20.
SAg 94.9355 2.0s B+, p/ (0.089-2.940)
omAg 44 s B 8+
B+, p /8
*Ag 95.9307 7.s B+/11.6 2+ ann.rad./
EC/ 0.1248
B+, p /18. 0.4995
(0.1066-1.416)
7Ag 96.9240 19.s B+ /7.0 ann.rad./
EC/ 0.6862
1.2941

(0.352-3.294)




Table of the Isotopes 11-97

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

PAg 97.9216 47.6 s B+ /8.4 5+ ann.rad./

EC/ /36. 0.5711

B+, p /0.11 0.6786

0.8631

(0.153-1.185)

PmAg 11.s L.T./100/ a- Ag k x-ray

0.1636(1T)

0.3426

PAg 98.9176 2.07 m B+ /87 5.4 9/2+ ann.rad./

EC/13/ 0.2199

0.2645

0.8056

0.8323

(0.2-3.5)

10mA g 2.3m B+/ 2+ ann.rad./

EC/ 0.6657

1.6941

10Ag 99.9161 2.0m B+/7.1 4.7/ 5+ ann.rad./

EC/ 0.2807

0.4503

0.6657

0.7508

0.7732

ImAg 3.1s 1.T./0.23 Ya- Ag k x-ray

0.0981

0.176(1IT)

Ag 100.9128 11.1m B+/69/4.2 2.7/ 9/2+ 5.7 ann.rad./

EC/31/ 0.2610

2.18/ 0.2747

2.73/ 0.3269

3.38/ 0.4392

0.6673

1.1739

(0.2-3.1)

12mAg 7.8 m B+ /38/ 3.4 2+ +4.14 ann.rad./

EC/13/ 0.5567

L.T./49/ 0.9777

1.8347

2.0545

2.1594

3.2386

12Ag 101.91169 13.0 m B+ /78/5.92 2.26/ 5+ 4.6 ann.rad./

EC/22/ 0.5564

0.7193

0.163—2.242

105mA g 5.7s 1.T./0.134 1/2- Ag k x-ray

0.1344

1%Ag 102.90897 1.10h B+ /28/2.69 1.7 7/2+ +4.47 ann.rad./

EC/72/ 1.3 0.1187

0.1482

10imA g 33.m B+ /64/ 2.71/ 2+ +3.7 ann.rad./

EC/36/ 0.5558

1.T./0.07/ 0.7657

(0.5-3.4)

1%Ag 103.90863 69. m B+/16/4.28 0.99/ 5+ 3.92 ann.rad./

EC/84/ 0.5558

0.9259

0.9416

(0.18-2.27)

105mA g 7.2m 1.T./98/0.0255 7/2+ +4.41 Ag x-ray




11-98

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy
(/MeV)

Particle Energy/
Intensity

(MeV/%)

Spin
(/2/2 1)

Table of the Isotopes

Nuclear
Magnetic
Mom. (nm)

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

EC/2/

0.3063

0.3192

(0.1-1.0)

IOSAg

104.90653

41.3d

EC/1.35

1/2-

0.1014

0.0640

0.2804

0.3445

0.4434

106mAg

8.4d

EC/

6+

3.71 +1.1

Pd k x-ray

0.4510

0.5118

0.7173

1.0458

106Ag

105.90667

24.0 m

B+ /59/2.965

/1.96

1+

+2.85

ann.rad./

EC/41/

0.5119

l()7mAA\g

44.2 s

1.T./0.093

712+

+4.40 1.0

Ag x-ray

0.0931

107‘4g

51.839(8)

106.905097

1/2-

-0.11357

108m Ag

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

IOSAg

107.905956

2.39m

B- /97/1.65

1.02/1.7

+2.6884

ann.rad./

EC/2/

1.65/96

0.43392

B- /1/1.92

0.88/0.3

0.61885

0.63298

109m Ag

39.8s

1.T./0.088

712+

+4.40 +1.0

Ag k x-ray

0.0880

109Ag

48.161(8)

108.904752

1/2-

-0.13069

llOmAg

249.8 d

B- /99/

0.087

6+

+3.60 +1.4

0.65774

L.T./1/0.1164

0.530

0.76393

0.88467

0.93748

1.38427

(0.447-1.56)

llOAg

109.906107

24.6s

B- /2.892

2.22/5

+2.7271 0.2

0.65774

2.89/95

0.8154

1.1257

lllmAg

1.08 m

1T/99/0.0598

712+

Ag k x-ray

B-/1/

0.0598

0.2454

lllAg

110.905294

7.47 d

B- /1.037

1.035/

1/2-

-0.146

0.2454

0.3421

112‘4g

111.90701

3.13h

B- /3.96

3.94/

0.0547

0.6067

3.4

0.6174

1.3877

(0.4-2.9)

lleAg

1.14m

1.T./80 /0.043

712+

0.1422

B-/20/

1.5

0.2983

0.3161

0.3923

113Ag

112.90657

B-/2.02

2.01/

1/2-

0.159

0.2588

0.2986

114Ag

113.90880

4.6s

B- /5.08

4.9/

1+

0.5582

0.5760

1.9946

llSmAg

18.7 s

B-/

712+

0.1134

0.1315

0.2288

0.3887




Table of the Isotopes 11-99
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
BAg 114.90876 20. m B-/3.10 1/2- 0.1316
0.2128
0.2291
0.4727
(0.13-2.49)
Lem2A g 20. s B-IT/7 1T/0.0479
lemA g 9.8's B-/192/ 3.2/ 5+ 0.5134
2.9 0.7055
L.T./8 1T/.0809 0.255-2.838
115Ag 115.91136 2.68 m B-/6.16 5.3 2- 0.5134
0.6993
24779
wmA g 53s B-/ 3.2/ 7/2+ 0.1354
0.2981
0.3868
0.1571
WAg 116.91168 122 m B-/4.18 2.3 1/2- 0.1354
0.3377
usmA g 28's B- /59/ 0.1277
1.T./41/0.1277 0.4878
0.6771
0.7709
(0.190-2.778)
Ag 117.9146 4.0s B-/7.1 0.4878
0.6771
3.2259
YAg 118.9157 2.1s B-/5.35 712+ 0.0674
0.3662
0.3991
0.6264
120mA g 0.40's B- /63. 0.2030
L.T./37. 0.5059
0.6978
0.8300
(0.115-1.644)
120Ag 119.9188 1.23s B-/8.2 0.5059
B-n n//<0.0030% 0.6978
0.8171
(0.442-3.044)
21Ag 120.9199 0.78 s B- /6.4 0.1150
0.3148
0.3537
0.3696
0.5007
1.5105
(0.11-2.5)
12mAg 1.s B-/
1274 121.9235 044 s B-/9.2
12370 122.9249 031s B- /7.4
2iAg 123.9286 0.22's B-/10.1
1257 g 124.9304 0.17 s B-
1267 g 125.9345 0.11s B-
27Ag 126.9368 0.11s B-
1237 g 127.9412 58 ms B-
129mA g 0.16 s
12Ag 128.9437 ~ 46. ms B-,n
120Ag 129.9505 ~35ms
Cd 112.411(8)

48




11-100 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
*Cd 94.950
*Cd 95.9398 0+
7Cd 96.9349 3.s B+, (p)
%Cd 97.9274 9.2s B+ /5.4 0+
(p) /0.025
»Cd 98.9250 16. s B+, EC/6.9 ann.rad./
100Cd 99.9203 1.1m B+, EC/3.9 0+ ann.rad./
(0.090-1.043)
11Cd 100.9187 12m B+ /83/5.5 4.5 5/2+ In k x-ray
EC/17/ 0.0985
1.7225
0.31-2.84)
12Cd 101.91446 5.8 m B+ /27/2.59 0+ ann.rad./
EC/73 0.0974
0.4810
1.0366
1.3598
1%Cd 102.91342 7.5m B+ /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)
1Cd 103.90985 58. m EC/1.14 0+ Ag k x-ray
0.0835
0.7093
15Cd 104.90947 55.5m B+ /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)
16Cd 1.25(6) 105.90646 >58x10"y EC,EC 0+
107Cd 106.90662 6.52 h EC/99+/1.417 5/2+ -0.615055 +0.68 Ag k x-ray
B+/ 0.0931
0.8289
1%8Cd 0.89(3) 107.90418 >4.1x 10"y ECEC 0+
19Cd 108.904982 462.0d EC/0.214 5/2+ -0.827846  +0.69 Ag k x-ray
0.08804
1Cqd 12.49(18) 109.903002 0+
HmCd 48.5m LT./ 11/2- Cd k x-ray
0.1508(1T)
0.2454
MCd 12.80(12) 110.904178 1/2+ -0.594886
12Cd 24.13(21) 111.902758 0+
mmCq 14.1y B-/99.9/0.59 0.59/99.9 11/2- -1.087 -0.71 0.2637
1Cd 12.22(12) 112.904402 8.2 x 10*y B- 1/2+ -0.622301
MCd 28.73(42) 113.903359 >6.0 x 107y B-B- 0+
smCd 44.6 d B-/1.629 0.68/1.6 11/2- -1.042 -0.54 0.48450
1.62/97 0.93381
1.29064
5Cd 114.905431 2.228d B-/1.446 0.593/42 1/2+ -0.648426 0.23141
1.11/58 0.26085
0.33624
0.49227
0.52780
1eCd 7.49(18) 115.904756 3.8x 107y Bp 0+
mCqd 34h B-/2.66 0.72/ 11/2- 0.1586
0.5529

0.37-2.42




Table of the Isotopes 11-101
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
Cd 116.907219 249 h B-/2.52 0.67/51 1/2+ 0.2209
2.2/10 0.2733
0.3445
1.3033
H15Cd 117.90692 50.3 m B-/0.52 0+
1mCd 2.20 m B-/ 11/2- 0.1056
0.7208
1.0250
2.0213
Cd 118.9099 2.69 m B-/3.8 ~3.5/ 1/2+ 0.1340
0.2929
0.3429
120Cd 119.90985 50.8s B-/1.76 1.5/ 0+
2imCd 8.s B-/ 11/2- 0.1008
0.9878
1.0209
1.1815
2.0594
21Cd 120.9130 13.5s B- /4.9 (3/2+) 0.2102
0.3242
0.3492
1.0403
12Cd 121.91333 53s B-/3.0 0+
12mCd 19s B-/
12Cd 122.91700 2.09s B-/6.12 3+
124Cd 123.9177 1.24s B-/4.17 0+ 0.0365
0.0628
0.1799
125mCd 0.66 s B-/
125Cd 124.9213 0.68 s B-/7.16 3/2+
126Cd 125.9224 0.52s B-/5.49 0+ 0.2601
27Cd 126.9264 0.4s B- /8.5 3/2+
125Cd 127.9278 0.28's B-/7.1 0+ 0.247
2Cd 128.9322 0.24's B-/5.9 0.281
130Cd 129.9339 0.162's B-/ 0+
B-,n /~3.5
BICd 130.9407 68 ms
132Cd 131.9456 0.10s B-, n/ /60 0+
135Cd 0.06 s
HIn 114.818(3)
In 96.950
8m]pn ~0.03s
*In 97.9421 1.s
*In 98.9342 ~38s B+ /8.9
10T 99.9311 59s B+, (p)/10.5 (0.297-1.365)
101n 100.9263 15. s B+/7.3
102 101.9241 23.s EC/8.9 (5) 0.1566
0.7767
(0.397-0.923)
105m 34.s
1%]n 102.91991 1.1m B+, EC/6.05 4.2 9/2+ ann.rad./
EC /45 0.1879
(0.157-3.98)
104m[p 16. s IT/0.0935
1%n 103.9183 1.84 m B+ EC/7.9 4.8 5+ +4.44 +0.7 ann.rad./
0.6580
0.8341

0.8781




11-102

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

IOSmIn

43.s

LT.

1/2_

In k x-ray

0.6740

15[

104.91467

51m

B+, EC/4.85 3.7

9/2+

+5.675

+0.83

0.1310

0.2600

0.6038

106mIn

5.3 m

B+ /85/ 4.90

3+

ann.rad./

EC/15/

0.6326

0.8611

1.7164

IOGIn

105.91347

6.2m

B+ /65/6.52 2.6

7+

+4.92

+0.97

ann.rad./

EC/35/

0.2259

0.6327

0.8611

0.9978

1.0091

107mIn

51.s

1.T./0.6786

1/2_

In k x-ray

0.6785

107In

106.91030

324 m

B+ /35/3.43 2.20/

9/2+

+5.59

+0.81

ann.rad./

E.C/65/

Cd k x-ray

0.2050

0.3209

0.5055

(0.2-2.99)

IOSmIn

57. m

B+ /53/ 13

6+

+4.94

+0.47

ann.rad./

EC/47/

Cd k x-ray

0.6329

1.9863

3.4522

IOSIn

107.90970

40. m

B+ /33/5.15 3.49/

3+

+4.56

+1.01

ann.rad./

EC/67/

Cd k x-ray

0.2429

0.6331

0.8756

109mIn

1.3 m

1.T./0.650

1/2_

In k x-ray

0.6498

19T

108.90715

4.17h

B+ /8/2.02 0.79/

9/2+

+5.54

+0.84

ann.rad./

EC/92/

Cd k x-ray

0.2035

0.6235

IIOmIn

49h

EC/

7+

+4.72

+1.00

Cd k x-ray

0.6577

0.8847

0.9375

(0.1-1.98)

llOIn

109.90717

1.15h

B+ /62/3.88 2.22/

2+

+4.37

+0.35

ann.rad./

EC/38/

Cd k x-ray

0.6577

(0.6-3.6)

lllmIn

7.7m

1.T./0.537

1/2_

+5.53

In k x-ray

0.537

lllIn

110.905103

2.8049 d

EC/0.866

9/2+

+5.50

+0.80

Cd k x-ray

0.1712

0.2453

llZmIn

20.8 m

1.T./0.155

4+

In k x-ray

0.1555

IIZIn

111.90553

144 m

B+ /22/2.586

1+

+2.82

+0.09

ann.rad./

EC/34/

Cd k x-ray

B- /0.663

0.6171

113m1n

1.658 h

1.T./0.3917

1/2_

-0.210

In k x-ray

0.3917




Table of the Isotopes 11-103
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
13[n 4.29(5) 112.904058 9/2+ +5.529 +0.80
Hamlp 49.51d 1.T./97/0.190 5+ +4.65 +0.74 In k x-ray
EC/3/ 0.19027
M4[n 113.904914 1.198 m B-/97/1.989 1.984/ 1+ +2.82 Cd k x-ray
EC/3/1.453 0.5584
0.5727
1.2998
HsmIp 4486 h 1.T./95/0.336 Ya- -0.255 In k x-ray
B-/5/0.83 0.3362
0.4974
5]n 95.71(5) 114.903878 4.4 x 10"y B-/0.495 9/2+ +5.541 +0.81
Hem2p 2.16s 1.T./0.162 8- +3.22 +0.31 In k x-ray
EC /0.023 0.1624
1omify 54.1 m B-/ 1.0 5+ +4.43 +0.80 0.13792
0.41688/27
1.09723/58.5
1.29349/85
In 115.905260 14.1s B-/3.274 3.3/99 1+ 2.788 0.11 0.46313
1.2526
1.29349
17mn 1.94h B- /53/1.769 1.77/ Yo~ -0.2517 In k x-ray
LT./47 | 0.15855
0.31531
0.55294
WIn 116.90451 44. m B-/1.455 0.74/ 9/2+ +5.52 +0.83 0.15855
0.3966
0.55294
118m2] 1y 85s 1.T./98/ (8-) +3.32 +0.44 In k x-ray
B-/2/ 0.1382
Hsmi]p 4.40 m B-/ 1.3 5+ +4.23 +0.80 0.2086
2.0 0.6833
1.2295
5n 117.90635 50s B-/4.42 4.2/ 1+ 0.5282
1.1734
1.2295
2.0432
19mIp 179 m B-/97/ 2.7/ Ya- -0.32 0.3114
1.T./3/0.311 0.7631
In 118.90585 2.3 m B-/2.36 1.6/ 9/2+ +5.52 +0.85 0.0239
0.6495
0.7631
1.2149
120m2[ 1y 47s B-/6.1 8- +3.692 +0.53 1.171
1.023
120mi]p 46. s B- /5.8 2.2/ 5+ +4.30 +0.81 1.171
1.023
1207 119.90796 3.1s B-/5.37 5.6/ (1+) 0.4146
3.1/ 0.5924
0.8637
1.0232
1.1714
(0.4-2.7)
2im[p 3.8m B-/99/ 3.7/ 1/2- -0.36 0.0601
1.T./1/0.313 0.3136
0.9256
1.0412
1.1022
1.1204
210n 120.90785 23.s B-/3.36 2.5 9/2+ +5.50 +0.81 0.2620

0.6573




11-104 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

0.9256

122mp 10.s B-/ 4.4/ 8- +3.78 +0.59 1.0014

1.1403

2In 121.91028 15s B-/6.37 5.3/ (1+) 0.2391

1.0014

1.1403

1.164

1.1903

125m]n 47.s B-/ 4.6/ (1/2-) -0.40 0.1258

1.170

3.234

12]n 122.91044 6.0s B-/4.39 3.3/ (9/2+) +5.49 +0.76 0.6188

1.0197

1.1305

124m]p 3.4s B 8- +3.89 +0.66 0.1029

0.9699

1.0729

1.1316

2In 123.91318 3.18s B-/7.36 5/ 3+ +4.04 +0.61 0.7070

0.9978

1.1316

3.2142

(0.3-4.6)

125m]p 12.2s B-/ 5.5/ 1/2- -0.43 0.1876
%In 124.91360 2.33s B-/5.42 4.1/ 9/2+ +5.50 +0.71 0.4260

1.0318

1.3350

126mIpy 1.53s 4.9/ 3+ +4.03 +0.49 0.9086

0.9696

1.1411

126In 125.91646 1.63s B-/8.21 4.2/ 8- +4.06 0.1118

0.9086

1.1411

127m]p 3.73s B-/ 6.4/ (1/2-) 0.2523

3.074

27In 126.91735 1.14s B-/6.51 4.9/ (9/2+) +5.52 +0.59 0.4680

0.6461

0.8051

1.5977

128m 0.7s B-/ 5.4/ (8-) 1.8670

1.9739

(0.1205-2.12)

28In 127.92017 0.80s B-/8.98 5.0/ 3+ 0.9352

1.1688

3.5198

4.2970

129m] 1.23s B-/98/ ~ 7.5/ 1/2- 0.3153

n/2/ 0.9067

1.2220

2In 128.9217 0.63 s B-/7.66 5.5/ 9/2+ 0.2853

0.7693

1.8650

2.1180

130m2[ 0.53s B-/ 8.8/ 5+ 0.0892

0.7744

1.2212

130mi]p 0.51s B-/ 6.1/ 10- 0.0892

0.1298

0.7744

1.2212




Table of the Isotopes 11-105
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.9052
130[n 129.92497 0.29 s B-/10.25 10.0/ 1-
131m2] 0.3s B-/ (21/2+)
1By 0355 B-/ (1/2-)
Bl 130.92685 0.28 s B-/9.18 6.4/ (9/2+) 0.3328
2.433
132[n 131.9330 ~0.206 s B-/13.6 6.0/ (7-) 0.1320
8.8/ 0.2992
0.3747
4.0406
133[n 132.9378 0.165 s B-, (n)
34n 133.9442 0.14's (0.354—2.005)
135]n 134.9493 0.09s
55N 118.710(7)
*Sn 98.949
10Sn 99.939 1.0s B+ /7.3 3.4/ 0+
101§n 100.9361 3.s B+ /9.
12Sn 101.9303 3.8s B+ /5.8 0+
15Sn 102.9281 7.s B+ /7.7 1.3558
B+.p p//1.2 (0.351-2.813)
EC /20.
104Sn 103.9231 21.s B+, EC/4.5 0+
1055n 104.9214 28.s B+ /6.3 In-x-ray
(0.2879-3.819)
1%Sn 105.91688 2.0m B+/20/3.18 0+ ann.rad./
EC/80/ In k x-ray
0.3865
0.4772
197Sn 106.9156 292 m EC/5.0 1.2/ 0.4218
B+/ 0.6105
0.6785
1.0013
1.1290
1.542
108Sn 107.91193 10.3 m B+/1/2.09 0.36/ 0+ In k x-ray
EC/99/ 0.2724
0.3965
(0.105-1.68)
1%9Sn 108.91128 18.0 m B+/9/3.85 1.52/ 7/2+ -1.08 +0.3 ann.rad./
EC/91/ In k x-ray
0.6498
1.0992
1°Sn 109.90784 4.17 h EC/0.64 0+ In k x-ray
0.283
1Sn 110.90773 35.m B+ /31/2.45 1.5/ 7/2+ +0.61 +0.2 In k x-ray
EC/69/ 0.7620
1.1530
1.9147
128n 0.97(1) 111.904818 0+
13mSn 21.4m 1.T./92/0.077 7/2+ Sn k x-ray
EC/8/ In x-ray
0.0774
113Sn 112.905171 115.1d EC/1.036 Vot -0.879 In k x-ray
0.25511
0.39169
14Sn 0.66(1) 113.902779 0+
115Sn 0.34(1) 114.903342 Yt -0.9188
116Sn 14.54(9) 115.901741 0+




11-106 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
mSn 14.0d 1.T./0.3146 11/2- -1.396 -0.4 Sn k x-ray
0.15856
Sn 7.68(7) 116.902952 Yot -1.0010
118Sn 24.22(9) 117.901603 0+
19mSp 293.d 1.T./0.0896 11/2- -1.4 0.21 Sn k x-ray
0.02387
19Sn 8.59(4) 118.903308 Vot -1.0473
20Sn 32.58(9) 119.902195 0+
12ImGp 44.y 1.T./78/0.006 11/2- -1.388 -0.14 Sn k x-ray
B-/22/ 0.354/ 0.03715
21Sn 120.904236 1.128d B-/0.388 0.383/100 3/2+ 0.698 -0.02
122Sn 4.63(3) 121.903439 0+
125mSp 40.1 m B-/1.428 1.26/99 3/2+ 0.1603
0.3814
123Sn 122.905721 129.2d B- /1.404 1.42/99.4 11/2- -1.370 +0.03 0.1603
1.0302
1.0886
124Sn 5.79(5) 123.905274 >22x10%y B 0+
125mSp 9.51 m B-/2.387 2.03/98 3/2+ +0.764 +0.8 0.3321
1.4040
125Sn 124.907784 9.63 d B- /2.364 2.35/82 11/2- -1.35 +0.1 1.0671
(0.2-2.3)
126Sn 125.90765 2.34 x 10°y B-/0.38 0.25/100 0+ 0.0643
0.0876
0.4148
0.6663
0.6950
127mSpn 4.15m B-/3.21 2.72/ 3/2+ +0.757 +0.60 0.4909
1.3480
1.5640
127Sn 126.91036 2.12h B-/3.20 242/ 11/2- -1.33 +0.3 0.8231
3.2/ 1.0956
(0.120—2.84)
128mSp 6.5s 1T/0.091 (7-)
128§n 127.91054 59.1m B-/1.27 0.48/ 0+ 0.4823
0.63/ 0.5573
0.6805
129mGp 6.9 m B-/ 11/2- -1.30 -0.2 1.1611
12Sn 128.91348 2.4 m B- /4.0 3/2+ +0.754 +0.05 0.6456
130mSp 1.7m B-/ (7-) -0.381 -0.4 0.1449
0.8992
130Sn 129.91397 3.7m B-/2.15 1.10/ 0+ 0.0700
0.1925
0.7798
18ImSp 1.02 m B-/ 3.4/ 11/2- -1.28 +0.02 0.3043
0.4500
0.7985
1.2260
(0.08-3.21)
B1Sn 130.91700 39.s B-/4.69 3.8/ 3/2+ +0.747 -0.04 see 1*'mSpn
132Sn 131.91782 40. s B-/3.12 1.8/ 0+ 0.0855
0.2467
0.3402
0.8985
133Sn 132.92383 1.44s B-/7.8 7.5/ 7/2-
134Sn 133.9283 1.04's B- /6.8 0+ (0.053-2.417)
135Sn 134.9347 0.53's B- (0.053-0.830)
B-n /21. 0.733-1.855
136Sn 135.9393 0.25s B-,n /30. 0+
57Sn 136.946 0.19s B-,n /~ 58




Table of the Isotopes 11-107
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
138Sn 0.15s 0+
5 Sb 121.760(1)
105Sh 102.9397 >1.5ps
101Sh 103.9365 0.5s
105G 104.9315 1.1s B+,p p//<0.1
106Sh 105.9288 0.6s B+/10.5
197Sh 106.9242 4.0s B+/7.9 1.280
0.1515
0.6666
0.553-2.046
108Sh 107.9222 7.0s B+ /9.5 (0.151-1.280)
1%Sb 108.91813 17.3s B+ /6.38 4.42/ 5/2+ 0.925
EC/ 4.67/ 1.062
4.33/ 0.261-2.127
10Sh 109.9168 24.s B+ /9.0 6.8/ 3+ ann.rad./
EC/ 0.6365
0.9847
1.2117
1.2433
HishH 110.91316 1.25m B+ /87/4.47 3.3/ 5/2+ ann.rad./
EC/13/ 0.1002
0.1545
0.4891
1.0326
125b 111.91240 51.4s B+ /90/7.06 4.75/ 3+ ann.rad./
EC/10/ 0.6700
0.9909
1.2571
113Sh 112.90937 6.7 m B+ /65/3.91 2.42/ 5/2+ ann.rad./
(0.3-3.6)
EC/35/ Sn k x-ray
0.3324
0.4980
Sh 113.90927 3.49 m B+ /78/5.9 3.4/ 3+ 1.7 ann.rad./
EC/22/ Sn k x-ray
0.8876
1.2999
115Sh 114.90660 32.1m B+ /67/3.03 1.51/ 5/2+ +3.46 -0.4 ann.rad./
EC/33/ Sn k x-ray
0.4973
1emgGl 1.00 h B+ /78/ 1.16/ 8- 2.6 ann.rad./
EC/22/ Sn k x-ray
0.4073
0.5429
0.9725
1.2935
(0.0998-1.501)
116Sh 115.90679 16. m B+ /50/4.707 1.3/ 3+ 2.72 ann.rad./
EC/50/ 2.3/ Sn k x-ray
0.93180
1.29354
(0.138-3.903)
17Sh 116.90484 2.80 h B+/2/1.76 0.57/ 5/2+ +3.4 Sn k x-ray
EC/98/ 0.1586
118mGh 5.00 h EC/99/ 8- 2.3 Sn k x-ray
0.25368
1.05069

1.22964




11-108

Atomic Mass or
‘Weight

Natural
Abundance
(Atom %)

Elem.
or Isot.

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

115Sh 117.905529

3.6m

B+ /74/3.657

2.65/

1+

2.5

ann.rad./

EC/26/

Sn k x-ray

1.22964

19Sb 118.90394

38.1h

EC/0.59

5/2+

+3.45

-0.4

Sn k x-ray

0.0239

IZOme

5.76 d

EC/

2.34

Sn k x-ray

0.0898

0.19730

1.02301

1.17121

120Sb 119.90507

15.89 m

B+ /41/2.68

1.72/

1+

+2.3

ann.rad./

EC/59/

Sn k x-ray

0.7038

1.17121

21Sh 57.21(5) 120.903816

+3.363

122msb

4.19 m

1.T./0.162

Sb x-ray

0.0614

0.0761

1228b 121.905174

2.72d

B- /98/1.979

1.414/65

-1.90

+0.9

0.56409

B+ /2/1.620

1.980/26

0.69277

1.14050

1.2569

12Sb 42.79(5) 122.904214

712+

+2.550

124m28b

20.3 m

1.T./0.035

124-mlsb

1.6 m

1.T./80/

1.2/

5+

0.4984

B- /20/

1.7/

0.6027

0.6458

1.1010

11Sh 123.905936

60.20 d

B- /2.905

0.61/52

1.2

+1.9

0.60271/97.8

2.301/23

0.64583/7 .4

0.72277/10.5

1.69094/48.2

(0.0274-2.808)

1258b 124.905254

2758y

B- /0767

0.13/30

712+

+2.63

0.0355

0.302/45

0.17632

0.62/13

0.38044

0.42786

0.46336

0.60060

0.63595

126mZSb

11.s

LT./

L x-ray

0.0227

126mlsb

19.0 m

B- /86 /

1.9

0.4148

LT./14/

0.6663

0.6950

126Sb 125.90725

12.4d

B-/3.67

1.9

1.3

0.2786

0.4148/83.3

0.6663/99.7

0.6950/99

0.7205

127Sh 126.90692

3.84 d

B- /1.581

0.89/

712+

2.70

0.2524

1.10/

0.2908

1.50/

0.4121

0.4370

0.6857

0.7837

128msb

10.1 m

B- /96/

2.6/

5+

0.3140

LT./4/

0.5941

0.7432

0.7539




Table of the Isotopes 11-109

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

125Sb 127.90917 9.1h B-/4.38 2.3/ 8- 1.3 0.2148

0.3141

0.5265

0.7433

0.7540

129mg], 177 m B-/ 04338

0.6578

0.7598

12Sb 128.90915 440 h B-/2.38 0.65/ 7/2- 2.82 0.0278

0.1808

0.3594

0.4596

0.5447

0.8128

0.9146

1.0301

130mSh 6.5 m B- /2.6 2.12/ 0.1023

0.7934

0.8394

130Sb 129.91166 38.4m B-/4.96 2.9/ 8- 0.1823

0.3309

0.4680

0.7394

0.8394

13ISh 130.91198 23.0m B-/3.20 1.31/ 7/2+ 0.6423

3.0/ 0.6579

0.9331

0.9434

132mG}, 2.8m B-/ 3.9/ 4t 0.1034

0.3538

0.6968

0.9739

0.9896

132Sb 131.91447 4.2m B-/5.49 8- 0.1034

0.1506

0.6968

0.9739

133Sb 132.91525 2.5m B-/4.00 1.20/ 7/2+ 3.00 0.4235

0.6318

0.8165

1.0764

13img], 104 B-/ 6.1 7-
1345 133.92038 08s B- /8.4 8.4 0- 0.1152

0.2970

0.7063

1.2791

135Sb 134.9252 1.71s B-/8.12 7/2+ 1.127

1.279

136Sb 135.9304 0.82s B-/9.3

7Sh 136.9353 >0.15 ps

135Sh 137.9408 >0.15 ps

139Sb 138.9460 >0.15 ps

Te 127.60(3)

52

1%Te 104.9436

106Te 105.9375 0.07 ms a/4.3 /100 0+

107Te 106.9350 3.1 ms a/ 70/ 3.86(1)/ (0.090-0.721)

B+, EC/10.1

105Te 107.9294 2.1s a /68 / 3.314(4)/ 0+




11-110 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
B+ EC/32/6.8
109Te 108.9274 4.6 B+ EC/96 /8.7 0.7523
al4/ 3.107(4)/ 0.287-2.045
10T 109.9224 19.s B+, EC/4.5 0+ ann.rad./
0.2191
0.6059
HTe 110.9211 19.3s B+, EC/8.0 (7/2+) ann.rad./
0.267
0.322
0.341
112Te 111.9170 2.0m B+, EC/4.3 0+ ann.rad./
0.2962
0.3727
0.4187
13Te 112.9159 1.7s B+ /85/5.7 4.5/ (7/2+) ann.rad./
EC/15/ Sb k x-ray
0.8144
1.0181
1.1812
1Te 113.91209 15. m B+/40/3.2 0+ ann.rad./
EC/60/ Sb k x-ray
0.0838
0.0903
15mTe 6.7 m B+ /45/ (1/2+) ann.rad./
EC/55/ Sb k x-ray
0.7236
0.7704
115Te 114.91190 5.8 m B+ /45/4.6 2.7/ 7/2+ ann.rad./
EC/55/ Sb k x-ray
0.7236
1.3268
1.3806
(0.22-2.7)
116Te 115.90846 249 h EC/1.5 0+ Sb k x-ray
0.0937
7Te 116.90865 1.03 h EC/75/3.54 1.78/ Yot ann.rad./
B+ /25/ Sb k x-ray
0.9197
1.7164
2.3000
115Te 117.90583 6.00 d EC/0.28 0+ Sb k x-ray
119mTe 4.69 d EC/ 11/2- 0.89 Sb k x-ray
0.15360
0.2705
1.21271
9Te 118.90640 16.0 h B+ /2/2.293 0.627/ Yt 0.25 ann.rad.
EC/98/ Sb k x-ray
0.6440
0.6998
120Te 0.09(1) 119.90402 0+
12imTe ~154.d LT. (89%) 11/2- 0.90 Te k x-ray
EC (11%) 0.2122
21Te 120.90494 16.8d EC/1.04 Yt Sb k x-ray
0.5076
0.5731
12Te 2.55(12) 121.903044 0+
123mTe 119.7d 1.T./0.247 11/2- -0.93 Te k x-ray
0.1590/84.1
12Te 0.89(3) 122.904270 >9.2x 10"y EC/0.051 Yot -0.73695

121Te 4.74(14) 123.902818 0+




Table of the Isotopes 11-111
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
125mTe 58.d 1.T./0.145 11/2- -0.99 -0.06 Te k x-ray
0.0355
125Te 7.07(15) 124.904431 Yot -0.8885
126Te 18.84(25) 125.903312 0+
127mTe 109.d 1.T./98/0.088 11/2- -1.04 Te k x-ray
B-/2/0.77 0.0883
127Te 126.905226 9.4h B-/0.698 0.696/ 3/2+ 0.64 0.3603
5Te  31.74(8) 127.904463 22x10%y  B-p- 0+
129mTe 33.6d 1.T./63/0.105 11/2- -1.09 Te k x-ray
B-/37/ 1.60/ 0.45984
0.6959
12Te 128.906598 1.16 h B-/1.498 0.99/9 3/2+ 0.70 0.06 0.0278
1.45/89 0.45984
0.48728
130Te 34.08(62) 129.906224 8 x 10%y B-B- 0+
131mTe 1.35d B-/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
1B1Te 130.908524 25.0m B-/2.233 1.35/12 3/2+ 0.70 0.14973
1.69/22 0.45327
2.14/60 0.49269
132Te 131.90855 3.26d B-/0.51 0.215 0+ 0.049725
0.11198
0.22830
135mTe 55.4 m B-/82/ 2.4/30 11/2- Te k x-ray
1.T./18/0.334 0.0949
0.1689
0.3121
0.3341
135Te 132.91096 12.4 m B-/2.94 2.25/25 3/2+ 0.3121
2.65 0.4079
1.3334
131Te 133.91137 42. m B-/1.51 0.6/ 0+ 0.7672/29
0.7/ 0.0794-0.9255
135Te 134.9165 19.0s B- /6.0 5.4/ 0.267
6.0 0.603
0.870
13¢Te 135.92010 1755 B-/5.1 2.5/ 0+ 2.0779/25
0.0873-3.235
137Te 136.9253 25s B-/98 /6.9 6.8 7/2- 0.2436
n/2/
135Te 137.9292 14s B- /6.4 0+
139Te 138.9347 >0.15 ps
140Te 139.9389 >0.15 ps 0+
41 Te 140.9447 >0.15 ps
142Te 141.949 >0.15 ps 0+
sl 126.90447(3)
1081 107.9435 0.04's a/91/4. 3.95
1] 108.9382 0.11 ms p 0.593/100
0.717/63
0.496—1.057
1o 109.9352 0.65s B+, EC/83/11.4 ann.rad./
a/17/~ 3.6 3.457(10)/
p/11/
M 110.9303 2.5s B+ E.C./85 ann.rad./




11-112

Atomic Mass or
‘Weight

Natural
Abundance
(Atom %)

Elem.
or Isot.

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

0.2665

0.3215

0.3412

121 111.9280

34s

B+, EC/10.2

ann.rad./

0.6889

0.7869

131 112.9236

59s

B+, EC/7.6

ann.rad./

0.4625/100

0.6224/74

0.0550—1.422

1y 113.9219

2.1s

B+, EC/8.7

ann.rad./

0.6826

0.7088

151 114.9181

1.3 m

B+, EC/6.7

5/2+

ann.rad./

0.275

0.284

0.460

0.709

o] 115.9168

29s

B+/97/7.8

6.7/

1+

ann.rad./

EC/3/

0.5402

0.6789

B! 116.91365

2.22m

B+, EC/4.7

3.2/

(5/2+)

3.1

ann.rad./

0.2744

0.3259

118mI

8.5m

B+, EC/

4.9/

4.2

ann.rad./

LT.

0.104

0.5998

0.6052

0.6138

18] 117.91307

14. m

B+, EC/7.0

2.0

ann.rad./

0.5448

0.6052

1.3384

| 118.91007

19.m

B+ /54/3.5

2.4/

(5/2+)

+2.9

ann.rad./

EC/46/

Te k x-ray

0.2575

120mI

53.m

B+ /80/

3.8

4.2

ann.rad.

EC/20/

Te k x-ray

0.4257

0.5604

0.6147

1.3459

1201 119.91005

1.35h

B+ /56/5.62

4.03

1.23

ann.rad./

EC/

4.60

Te k x-ray

0.5604

0.6411

1.5230

(0.111-3.1)

217 120.90737

2.12h

B+ /13/2.27

1.2/

5/2+

2.3

ann.rad./

EC/87/

Te k x-ray

0.2122

(0.14-1.1)

1221 121.90759

3.6 m

B+ /4.234

3.1/

1+

+0.94

ann.rad./

EC/

Te k x-ray

0.5641

12351 122.905589

13.2h

EC/1.242

5/2+

2.82

Te k x-ray

0.1590

2] 123.906210

4.18d

B+ /23/3.160

1.54/

1.44

ann.rad./

EC/77/

2.14/

Te k x-ray

0.75/

0.6027/62.9




Table of the Isotopes

Elem.
or Isot.

Natural

Abundance

(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy
(/MeV)

Particle Energy/
Intensity

(MeV/%)

Spin
(/2/2 1)

Nuclear Elect.
Magnetic  Quadr.
Mom. (nm) Mom. (b)

11-113

y-Energy /
Intensity
(MeV/%)

0.7228/10.3

1.6910/11.2

(0.31-1.73)

1251

124.904630

59.4 d

EC/0.1861

5/2+

2.82 -0.89

Te k x-ray

0.0355

1261

125.905624

13.0d

EC/

1.44

ann.rad./

B+ /2.155

1.13/

Te k x-ray

B- /1.258/47

0.87/

0.3887

1.25/

0.6622

1271

100.

126.904473

5/2+

+2.8133 -0.79

1281

127.905809

25.00 m

B-/2.118

2.13/

1+

Te k x-ray

EC/1.251

0.44287

0.52658

1291

128.904988

1.7x 107y

B-/0.194

0.15/

712+

+2.621 -0.55

Xe k x-ray

0.0396

130mI

9.0m

1.T./83/0.048

2+

I k x-ray

B-/17/

0.5361

130]

129.906674

12.36 h

B- /2.949

1.04/

5+

3.35

0.4180

0.62

0.5361

0.6685

0.7395

1311

130.906125

8.021d

B- /0971

0.606/

712+

+2.742 -0.40

0.08017

0.28431

0.36446

0.63699

ISZmI

1.39h

IT

132[

131.90800

2.28 h

B- /14/3.58

0.80/

4+

3.09 0.09

I k x-ray

L.T./86/

1.03/

0.0980

1.2/

0.5059

1.6/

0.52264

2.16/

0.63019

0.6506

0.66768

0.77260

0.95457

133mI

9.s

LT./1.63

19/2-

I Kx-ray

0.0730

0.6474

0.9126

1331

132.907797

20.8 h

B-/1.77

1.24/85

712+

+2.86 -0.27

0.51056

0.52989

0.87537

134-mI

3.7m

1.T./98/0.316

I k x-ray

B- 72/

0.0444

0.2719

134-1

133.90974

52.6 m

B- /4.05

1.2/

4+

0.1354

0.84702

0.88409

1351

134.91005

6.57 h

B-/2.63

0.9/

712+

2.94

0.2884

1.3/

0.41768

0.52658

1.13156

1.26046

136mI

47.s

4.7/

0.1973

52/

0.3468

0.3701

0.3814

1.3130

(0.16—2.36)

136]

135.91465

1.39m

B- /6.93

4.3/

0.3447




11-114 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

5.6/ 1.3130

1.3211

2.2896

(0.3-6.1)

157 136.91787 24.5s B-/5.88 5.0/ (7/2+) 0.6010

1.2180

1.2201

1.3026

1.5343

(0.25-4.4)

138] 137.9224 6.55s B-/7.8 6.9/ 2- 0.4836

7.4/ 0.5888

0.8752

(0.4-5.3)

1391 138.92610 2.30s B-/6.81 0.192

n/ 0.198

0.273

0.382

0.386

0.468

0.683

1.313

1401 139.9310 0.86 s B-/8.8 (3) 0.372

n/ 0.377

0.457

B! 140.9350 0.45 s B-/7.8

12] 141.9402 ~02s B-

1431 142.9446 >0.15 ps

B! 143.9500 >0.15 ps

Xe 131.293(6)

54

110Xe 109.9443 0.11s B+/9.2 0+

Io /~ 64

HimYe 09s EC, B+

1Xe 110.9416 0.7 s EC, B+/10.6

a/ 3.58(1)/

12Xe 111.9356 3.s EC, B+ /7.2 a/0.8/ 0+

15X e 112.9333 2.8s EC, B+ /9.1

H4Xe 113.92798 10.0s B+, EC/5.9 0+ ann.rad./

0.1031

0.1616

0.3085

0.6826

0.7088

15X e 114.92629 18.s B+, EC/7.6 (5/2+) ann.rad./

16Xe 115.92158 56.s B+, EC/4.3 3.3/ 0+ ann.rad./

0.1042

0.1916

0.2477

0.3107

0.4127

7Xe 116.92036 1.02 m B+, EC/6.5 (5/2+) -0.594 +1.16 ann.rad./

0.2214

0.5190

0.6389

0.6613

1sXe 11791618 ~4. m B+, EC/3. 2.7/ 0+ ann.rad./

0.0535

0.0600




Table of the Isotopes 11-115
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.1199
119X e 118.91541 5.8 m B+, EC/5.0 3.5/ 7/2+ -0.654 +1.31 0.0873
0.1000
0.2318
0.4615
120X e 119.91178 40. m B+, EC/97/1.96 0+ I k x-ray
B+ /3/ 0.0251
0.0726
0.1781
(0.1-1.03)
21Xe 120.91146 39.m B+ /44/3.73 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)
12Xe 121.90837 20.1h EC/0.9 0+ I k x-ray
0.3501
12Xe 122.90848 2.00 h B+ /23/2.68 1.51/ Yt -0.150 ann.rad./
EC/77/ I k x-ray
0.1489
0.1781
(0.1-2.1)
124Xe 0.0952(3) 123.905893 > 107y B-B- 0+
125m¥ e 57.s 1.T./0.252 (9/2-) -0.745 +0.42 Xe k x-ray
0.1111
0.141
125Xe 124.906395 17.1h EC/1.653 0.47/ Yt -0.269 I k x-ray
0.1884
0.2434
126Xe 0.0890(2) 125.90427 0+
27mY e 1.15m 1.T./0.297 (9/2-) -0.884 +0.69 Xe k x-ray
0.1246
0.1725
127X e 126.905184 36.34d EC/0.662 Yot -0.504 Ik x-ray
0.1721
0.2029
0.3750
125X e 1.9102(8) 127.903531 0+
129m¥e 8.89d 1.T./0.236 11/2- -0.891 +0.64 Xe k x-ray
0.0396
0.1966
129Xe 26.4006(82) 128.904779 Vot -0.7780
130Xe 4.0710(13) 129.903508 0+
1BimXe 11.9d L.T./0.164 11/2- -0.9940 +0.73 Xe k x-ray
0.16398
BlXe 21.2324(30)  130.905082 3/2+ +0.69186 -0.12
152X e 26.9086(33)  131.904153 0+
133m¥Xe 2.19d 1.T./0.233 11/2- -1.082 +0.77 Xe k x-ray
0.23325
135Xe 132.905911 5.243 d B-/0.427 0.346/99 3/2+ +0.813 +0.14 Cs k x-ray
0.080998
0.1606
134Xe 10.4357(21)  133.905394 >1.1x10%y f-p- 0+
135mX e 153 m LT./ 11/2- 1.103 +0.62 Xe k x-ray
0.52658
135Xe 134.907227 9.10h B-/1.15 0.91/ 3/2+ 0.903 +0.21 0.24975
0.60807
BeXe  8.8573(44)  135.90722 >24x10%y  B-p- 0+
57Xe 136.91156 3.82m B-/4.17 4.1/ 7/2- -0.970 -0.49 0.45549




11-116 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
3.6/ 0.8489
0.9822
1.2732
1.7834
2.8498
135X e 137.91395 14.1m B-/2.77 0.8/ 0+ 0.1538
2.4/ 0.2426
0.2583
0.4345
1.76826
2.0158
9Xe 138.91879 39.7 s B- /5.06 4.5/ -0.304 +0.40 0.1750
5.0/ 0.2186
0.2965
(0.1-3.37)
140Xe 139.9216 13.6s B- /4.1 2.6 0+ 0.0801
0.6220
0.8055
1.4137
(0.04-2.3)
1Xe 140.9266 1.72s B-/6.2 6.2/ 5/2+ +0.010 -0.58 0.1187
0.9095
(0.05-2.55)
12X e 141.9297 1225 B- /5.0 3.7/ 0+ 0.0338
4.2/ 0.0729
0.2038
0.3091
0.4145
0.5382
0.5718
0.6181
0.6448
13m¥Xe 0.96 s B
143Xe 142.9351 0.30s B-/7.3 -0.460 +0.93
144X e 143.9385 12s B- /6.1 0+
15X e 1449441 09s B-, (n)
146Xe 145.9478 >0.15 us 0+
147X e 146.9536 >0.15 ps
s 132.9054519(2)
2Cs 111.9503 0.5 ms p 0.81
13Cs 112.9445 17. us p 0.96
14Cg 113.9414 0.58s B+, EC/11.8 1+ ann.rad./
0.6826
0.7088
115Cs 114.9359 ~14s B+, EC/8.4 ann.rad./
HemCs 0.7 s B, EC/ ann.rad./
0.3935
116Cs 115.9334 38s B+, EC/10.8 ann.rad./
0.3935
0.5243
0.6151
0.6223
H7mCg 6.5s B+, EC/
Cs 116.9287 ~84s B+, EC/7.5 ann.rad./
H8mCs 17.s B+, EC/ 5.
H18Cs 117.92656 14.s B+, EC/9. 2 +3.88 +1.4 ann.rad./
0.3372

0.4727




Table of the Isotopes

Natural
Abundance
(Atom %)

Elem.
or Isot.

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Elect.
Quadr.
Mom. (b)

Nuclear
Magnetic
Mom. (nm)

11-117

y-Energy /
Intensity
(MeV/%)

0.5865

0.5906

ll9mCs

29.s

3/2

+0.84 +0.9

119Cs

118.92238

43.s

B+, EC/6.3

9/2+

+5.5 +2.8

ann.rad./

0.169

0.176

0.224

0.257

IZOmCs

60. s

B+, EC/

I'ZOCS

119.92068

64.s

B+, EC/7.92

2+

+3.87 +1.45

ann.rad./

0.3224

0.4735

0.5534

(0.3-3.28)

lZlmCs

2.0 m

LT./60/

(9/2+)

+5.41 +2.7

ann.rad./

B+ /40/

4.4

0.1794

0.1961

IZICS

120.91723

2.3 m

B+, EC/5.40

4.38/

3/2+

+0.77 +0.84

ann.rad./

0.1537

(0.08-0.56)

122m2(:S

4.4 m

B+, EC

+4.77 +3.3

ann.rad./

122m1Cs

0.36 s

IT

0.3311

0.4971

0.6385

(0.27-2.22)

IZZCS

121.91611

21.s

B+, EC/7.1

5.8/

(1+)

-0.133 -0.19

ann.rad./

0.3311

0.5120

0.8179

123mCs

1.6s

LT./

11/2-

Cs k x-ray

0.0946

123Cs

122.91300

5.87 m

B+ /75/4.20

3.0/

1/2+

+1.38

ann.rad./

EC/25/

Xe k x-ray

0.0974

0.5964

124mCs

6.3s

IT

7+

124-Cs

123.91226

30.s

B+ /9 /5.92

1+

+0.673 -0.74

ann.rad./

EC/8/

Xe k x-ray

0.3539

0.4925

0.9418

IZSCS

124.90973

45. m

B+ /40/3.09

2.06/

1/2+

+1.41

ann.rad./

EC/60/

Xe k x-ray

0.112

0.526

126Cs

125.90945

1.64 m.

B+ /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

127CS

126.90742

6.2 h

B+/96/2.08

0.65/

1/2+

+1.46

Xe k x-ray

EC/4/

1.06

0.1247

0.4119

128CS

127.90775

3.62m

B+ /68/3.930

2.44/

1+

+0.97 -0.57

ann.rad./

EC/32/

2.88/

Xe k x-ray

0.4429

129CS

128.90606

1.336d

EC/1.195

1/2+

+1.49

Xe k x-ray

0.3719

0.4115

13()mCs

3.5m

IT, B+, EC

+0.629 +1.45




11-118 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

130Cs 129.90671 29.21 m B+ /55/2.98 1.98/ 1+ +1.46 -0.06 ann.rad./

EC/43/ Xe k x-ray

B-/1.6/0.37 0.44/1.6 0.5361

BICs 130.90546 9.69 d EC/0.352 5/2+ +3.54 -0.58 Xe k x-ray

12Cs 131.906434 6.48 d EC/98/ 2- +2.22 +0.51 Xe k x-ray

B+/0.3/2.120 0.4646

B-//1.280 0.6302

0.66769

135Cs 100. 132.90545193 712+ +2.582 -0.00355

134mCs 291h 1.T./0.139 8- +1.098 +1.0 Cs k x-ray

0.12749

134Cs 133.90671848 2.065y B-/2.059 0.089/27 4+ +2.994 +0.39 0.56327

0.658/70 0.56935

EC/1.22 0.60473

0.79584

135mCs 53.m 1.T./1.627 19/2- +2.18 +0.9 0.7869

0.8402

135Cs 134.905977 2.3 x 10y B-/0.269 0.205/100 712+ +2.732 +0.05

136mCg 19.s LT/ 8- +1.32 +0.7

136Cs 135.907312 13.16d B- /2.548 0.341/ 5+ +3.71 +0.2 0.06691

0.34057

0.81850

1.04807

B7Cs 136.907089 302y B-/1.176 0.514/95 7/2+ +2.84 +0.05 Ba k x-ray

0.66164

138mCg 29 m LT./75 /0.080 6- +1.71 -0.40 Cs k x-ray

B-/25/ 3.3 0.0799

0.1917

0.4628

1.43579

138Cs 137.91102 32.2m B-/5.37 2.9/ 3- +0.700 +0.12 0.1381

0.46269

1.00969

1.43579

2.21788

39Cs 138.913364 9.3 m B-/4.213 4.21 712+ +2.70 -0.07 0.6272

1.2832

(0.4-3.66)

0Cs 139.91728 1.06 m B-/6.22 5.7/ 1- +0.13390 -0.11 0.5283

6.21/ 0.6023

0.9084

(0.41-3.94)

MI1Cs 140.92005 24.9 s B-/5.26 5.20/ 7/2+ +2.44 -0.4 Ba k x-ray

0.0485

0.5616

0.5887

1.1940

(0.05-3.33)

42Cs 141.92430 1.8s B-/7.31 6.9/ 0.3596

7.28 0.9668

1.1759

1.3265

Cs 142.92735 1.78 s B-/6.24 6.1 (3/2+) +0.87 +0.47 0.1955

0.2324

0.3064

(0.17-1.98)

Cs 143.93208 1.01s B-/8.47 8.46/ 1 -0.546 +0.30 0.1993

7.9/ 0.5598

0.6392

0.7587




Table of the Isotopes 11-119
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
145Cs 144.93553 0.59s B-/7.89 7.4/ 3/2+ +0.784 +0.6 0.1126
7.9/ 0.1755
0.1990
146Cs 145.9403 0.322s B-, (n)/9.38 ~9.0 2- -0.515 +0.22
I Cs 146.9442 0.227 s B-, (n)/9.3 (0.024-2.2798)
15Cs 147.9492 0.15s B-, (n)/10.5
49Cs 148.9529 > 50 ms
150Cs 149.9582 > 50 ms
BICs 150.9622 > 50 ms
Ba 137.327(7)
114Ba 113.9507 043s B+, (p) p/20 0+
o /0.9
15Bg 114.947 045 s B+, (p) p/<15
6B, 115.9414 13s B+, (p) p/3 0+
7Ba 116.9385 1.8s B+, (p), EC/8.4 p/l6 (3/2-) (0.0457-0.364)
115Ba 117.9330 52s B+, 0+ (0.040-0.156)
119Ba 118.9307 54s B+, EC/8.
120Ba 119.9260 24.s B+, EC/5.0 0+ ann.rad./
0.140
(0.075-0.146)
21Ba 120.9241 30.s B+ EC/6.8 5/2+ +0.660 +1.8 ann.rad./
12Ba 121.91990 2.0m B+, EC/3.8 0+ ann.rad./
123Bg 122.91878 2.7m B+, EC/5.5 -0.68 +1.5 ann.rad./
0.0306
0.0927
0.1161
0.1235
124Ba 123.91509 12. m B+, EC/2.65 0+ ann.rad./
0.1695
0.1888
1.2160
125mBg 8. m B+, EC/ 4.5 0.174
2Ba 124.9145 3.5m B+, EC/4.6 3.4 Yot +0.18 ann.rad./
0.0550
0.0776
0.0854
0.1409
126Ba 125.91125 1.65h B+ /2/1.67 0+ Cs k x-ray
EC/98/ 0.2179
0.2336
0.2576
127mBg 19s IT 7/2- -0.723 1.6
'Ba 126.91109 129 m B+ /54/3.5 1/2+ +0.083 ann.rad./
EC/46/ Cs k x-ray
0.1148
0.1808
(0.07-2.5)
125Ba 127.90832 243 d EC/0.52 0+ Cs k x-ray
0.27344
12mBg 2.17h EC/98/ 7/2+ +0.93 +1.6 Cs k x-ray
B+ /2/ 0.1769
0.1823
0.2023
1.4593
12Ba 128.90868 2.2h B+ /20/2.43 1.42/ 1/2+ -0.40 ann.rad./
EC/80/ Cs k x-ray
0.1291

0.2143




11-120 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.2208
130mBg 9.5 ms 1.T./2.475 /100. 8- -0.04 +2.8 0.080—0.802
130Ba 0.106(1) 129.906321 2.2 x 10%y B+B+ 0+
13ImBg 14.6 m 1.T./0.187 9/2- -0.87 +1.5 Ba k x-ray
0.1085
31Ba 130.906941 11.7d EC/1.37 1/2+ 0.7081 Cs k x-ray
0.12381/28.4
0.21608/21.3
0.49636/42.9
(0.0549-1.171)
132Ba 0.101(1) 131.905061 1.3 x 10y ECEC 0+
133mBg 1.621d 1.T./0.288 11/2- -0.91 +0.9 Ba k x-ray
0.2761
35Ba 132.906008 10.53 y EC/0.517 1/2+ 0.7717 Cs k x-ray
0.08099
0.35600
13Ba 2.417(18) 133.904508 0+
135mBg 1.20d 1.T./0.2682 11/2- -1.00 +1.0 Ba k x-ray
0.2682
3°Ba 6.592(12) 134.9056886 3/2+ +0.838 +0.16
136mBg 0.308 s L1.T./2.0305 7- Ba k x-ray
0.8185
1.0481
13¢Ba 7.854(24) 135.9045759 0+
137mBa 2.552 m 1.T./0.6617 11/2- -0.99 +0.8 Ba k x-ray
0.66164
57Ba 11.232(24) 136.9058274 3/2+ +0.9374 +0.245
138Ba 71.698(42) 137.9052472 0+
13%Ba 138.9088412 1.396 h B-/2.317 2.14/27 7/2- -0.97 -0.57 0.16585
2.27/72 1.2544
1.42033
10Ba 139.91060 12.75d B-/1.05 0.48 0+ 0.16268
1.0/ 0.30485
1.02/ 0.53727
141Ba 140.91441 18.3 m B-/3.22 2.59/ 3/2- -0.34 +0.45 0.1903
2.73/ 0.2770
0.3042
(0.1-2.5)
12Ba 141.91645 10.7 m B-/2.212 1.0/ 0+ 0.23152
1.10/ 0.25512
0.3090
1.2040
143Ba 142.92063 14.3s B- /4.24 4.2/ 5/2+ +0.44 -0.88 0.1786
0.21148
0.7988
(0.17-2.4)
144Ba 143.92295 114s B-/3.1 2.4/ 0+ La k x-ray
2.9/ 0.10386
0.1566
0.1728
0.3882
0.43048
45Ba 144.9276 4.0s B- /4.9 4.9/ (5/2-) -0.28 +1.22 La k x-ray
0.0918
0.09709
146Ba 145.9302 2.20s B-/4.12 3.9/ 0+ 0.0644
0.2513
0.3270
0.3329

0.3622




Table of the Isotopes 11-121
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (/2 m) Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) (MeV/%)
147Ba 146.9349 0.892s B-/5.75 5.5/
14$Ba 147.9377 0.64 s B-,n/5.11 0+
“Ba 148.9426 0.36's B-, (n)/7.3
150Ba 149.9457 0.3s 0+
51Ba 150.9508 >0.15 ps
152Ba 151.9543 0+
153Ba 151.960
sLla 138.90547(7)
WLa 116.9501 23 ms p 0.806/ 3/2+
5L 117.9467
918 118.9410
2La 119.9381 2.8s EC, B+ /11.
21 120.9330 53s
129 121.9307 9.s EC, B+/~9.7
15La 122.9262 17.s EC/7.
21 a 123.9246 30.s EC/~8.8 (7+)
125m] 0.39s
%La 124.92082 1.2m B+, EC/5.6 11/2- ann.rad./
0.0436
0.0676
126m] g <50.s
126La 125.9195 54.s B+, EC/7.6 ann.rad./
0.256
0.455
0.117-3.853
27La 126.91638 3.8m B+, EC/4.7 3/2+ ann.rad./
0.025
0.0562
128 127.9156 5.0m B+ /80/6.7 (5-) ann.rad./
EC/20/ Ba k x-ray
0.2841/87
0.4793/54
(0.315-2.212)
129m] 0.56 s IT (11/2-)
2La 128.91269 11.6 m B+ /58/3.72 2.42/ 3/2+ ann.rad./
EC/42/ Ba k x-ray
0.1105
0.2786
(0.1-1.8)
La 129.91237 8.7m B+ /78/5.6 3+ ann.rad./
EC/22/ Ba k x-ray
0.3573/81
0.5506/27
(0.1965-1.989)
BlLa 130.91007 59.m B+/76/3.0 1.42/ 3/2+ ann.rad./
EC/24/ 1.94/ Ba k x-ray
0.1085
0.3658
0.5263
132m] 24. m LT./76/ 6- La k x-ray
B+, EC/24/ 0.1352
0.4645
13212 131.91010 4.8h B+ /40/4.71 2.6/ 2- ann.rad./
EC/60/ 3.2 Ba k x-ray
3.7/ 0.4645
0.5671
35La 132.90822 391h B+ /4/2.2 1.2/ 5/2+ Ba k x-ray
EC/96/ 0.2788




11-122 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.2901
0.3024
%La 133.90851 6.5 m B+ /63/3.71 2.67/ 1+ ann.rad./
EC/37/ Ba k x-ray
0.6047
(0.5-1.9)
13La 134.90698 195h EC/1.20 5/2+ Ba k x-ray
0.4805
*La 135.9076 9.87 m B+ /36/2.9 1.8/ 1+ ann.rad./
EC/64/ Ba k x-ray
0.8185
7La 136.90649 6 x 10"y EC/0.60 7/2+ +2.70 +0.2 0.2836
138La 0.0888(6) 137.907112 1.06 x 10"y 5+ +3.7136 +0.4 1.4358/65
0.7887/35
%La 99.9112(6) 138.906353 7/2+ +2.7830 +0.20
1408 139.909478 1.678d B-/3.762 1.35 3- +0.73 +0.09
1.24/
1.67/
41La 140.910962 3.90h B-/2.502 243/ 7/2+
29 141.91408 1.54h B- /4.505 2.11/ 2-
2.98/
4.52/
e 1 142.91606 14.1 m B-/3.43 3.3/ 7/2-
L 143.91960 40.7 s B- /5.5 4.1/
45La 144.9216 24. s B- /4.1 4.1/ 3/2+
em] g 10.0's B- /6.7 5.5/ (6)
1L 145.9258 6.3s B- /6.6 6.2/ (2-)
“La 146.9282 4.02s B- /5.0 4.6/
4L 147.9322 1.1s B-/7.26 2-
"La 148.9347 1.10s B- /5.5 0.1335
0.009-1.709
*0La 149.9388 0.51s X-ray
(0.097-0.209)
51La 150.9417 >0.15 us
1522 151.9462 >0.15 ps
1558 152.950 >0.15 ps
La 153.955
%La 154.958
Ce 140.116(1)
19Ce 118.953
120Ce 119.947 0+
2Ce 120.943 11s B+, p
12Ce 121.9379 0+
123Ce 122.9354 3.8s B+, EC/~ 8.6 ann.rad./
2Ce 123.9304 6.s EC/~5.6 0+
12Ce 124.9284 9.6 s B+ EC/7. 7/2- ann.rad./
0.1346
0.1666
0.056—1.329
126Ce 125.92397 50. s EC/4. 0+
127Ce 126.9227 29.s B+, EC/6.1 ann.rad./
(0.058-1.961)
128Ce 127.91891 4.1 m B+, EC/3.2 0+ ann.rad./
(0.023-0.880)
2Ce 128.91810 3.5m B+ EC/5.6 ann.rad./
(0.0675-1.015)
130Ce 129.91474 26. m B+, EC/2.2 0+ ann.rad./

La k x-ray




Table of the Isotopes

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

11-123

y-Energy /
Intensity
(MeV/%)

0.047-1.431

ISImCe

5.m

B+ EC

ann.rad./

0.2304

0.3955

0.4213

lBlCe

130.91442

10. m

B+, EC/4.0

2.8/

ann.rad.

0.119

0.169

0.414

132mCe

9.4 ms

1T/2.340

0.3255

0.10-0.955

132(:e

131.91146

35h

EC/1.3

0+

La k x-ray

0.1554

0.1821

133mCe

1.6h

B+, EC/

Yt

ann.rad.

0.0769

0.0973

0.5577

133Ce

13291152

54h

B+/8/2.9

1.3/

9/2-

ann.rad.

EC/92/

0.0584

0.1308

0.4722

0.5104

134Ce

133.90892

3.16d

EC/0.5

0+

La k x-ray

0.1304

0.1623

0.6047

135mCe

20. s

1.T./0.446

11/2-

Ce k x-ray

0.0826

0.1497

0.2134

ISSCe

134.90915

17.7 h

B+/1/2.026

0.8/

1/2+

La k x-ray

EC/99/

0.0345

0.2656

0.3001

0.6068

136Ce

0.185(2)

135.90717

>0.7 x 10"y

ECEC

0+

137m(:e

1.43d

LT./99 /0.254

11/2-

1.0

Ce k x-ray

EC/0.8/

0.1693

0.2543

137Ce

136.90781

9.0h

B+/1.222

3/2+

0.96

La k x-ray

0.4472

138Ce

0.251(2)

137.90599

>0.9x 10"y

ECEC

0+

139m(:e

56.4s

1.T./0.7542

11/2-

Ce k x-ray

0.7542

139Ce

138.90665

137.6d

EC/0.28

3/2+

1.06

La k x-ray

140Ce

88.450(51)

139.905439

0+

0.16585

141Ce

140.908276

32.50d

B-/0.581

0.436/69

7/2-

1.1

Pr k x-ray

0.581/31

0.14544/48.0

142Ce

11.114(51)

141.909244

>1.6x 107y

B-B-

0+

143Ce

142.912386

1.38d

B-/1.462

1.404/

3/2-

0.43

Pr k x-ray

1.110/47

0.0574

0.2933

144Ce

143.913647

284.6 d

B-/0.319

0.185/20

0+

Pr k x-ray

0.318/

0.0801

0.1335

145Ce

14491723

3.00 m

B-/2.54

1.7/24

3/2-

Pr k x-ray

1.3

0.0627

0.7245

146Ce

145.9188

135 m

B-/1.04

0.7/90

0+

Pr k x-ray




11-124 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.0986
0.2182
0.3167
0.0930
Ce 146.92267 56.s B-/3.29 3.3/ 0.2687
15Ce 147.92443 56.s B-/2.1 1.66/ 0+ 0.0904
0.0985
0.1212
0.2918
149Ce 148.9284 52s B-/4.2 0.0577
0.0864
0.3800
0.1099
120Ce 149.93041 44 B-/3.0 0+ 0.0526
1Ce 150.9340 1.0s B-/5.3 Pr k x-ray
152Ce 151.9365 14s B-/4.4 0+ 0.098
0.115
155Ce 152.9406 >0.15 ps
1%4Ce 153.9434 >0.15 ps 0+
1%5Ce 154.948 >0.15 ps
%Ce 155.951 0+
157Ce 156.956
5P 140.90765(2)
21py 120.955 0.01s p p/0.882
122y 121.9518
123py 122.946
24Py 123.943 125 B+, EC/12. ann.rad./
125Pr 124.9378 ~3.3s B+ ann.rad./
0.1358
126Pr 125.9353 3.1s B+, EC/~10.4 ann.rad./
(0.170-0.985)
127py 126.9308 42s B+/~75 ann.rad./
(0.028-0.8949)
125pr 127.92879 3.0s B+, EC/~9.3 ann.rad./
0.207/100
0.400-1.373
129Pr 128.92510 32s B+ EC/5.8 ann.rad./
(0.0395-1.865)
130Pr 129.9236 40. s B+, EC/8.1 ann.rad./
13Impy 5.7s (0.06-0.16)
131y 130.9203 1.7m B+, EC/5.3 ~5.5 ann.rad./
(0.059-0.980)
132y 131.9193 1.6 m B+ EC/7.1 ann.rad./
0.325
0.496
0.533
133mpy 11s 1T/0.192 0.1305
0.0617
135pr 132.91633 6.5m B+ EC/4.3 5/2+ ann.rad./
0.074
0.1343
0.2419
0.3156
0.3308
0.4650
134mpPy ~11.m B+, EC/ ann.rad./
0.294

0.460




Table of the Isotopes

Elem.
or Isot.

Natural

Abundance

(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Elect.
Quadr.
Mom. (b)

Nuclear
Magnetic
Mom. (nm)

Spin
(/2/2 1)

11-125

y-Energy /
Intensity
(MeV/%)

0.495

0.632

134Pr

133.91571

17.m

B+, EC/6.2

2+

ann.rad./

0.294

0.495

135Dy

134.91311

24. m

B+, EC/3.7

2.5/

3/2+

ann.rad./

0.0826

0.2135

0.2961

0.5832

1361)r

135.91269

13.1m

B+ /57 /5.13

2.98/

2+

ann.rad./

EC/43

Ce k x-ray

0.5398

0.5522

137Pr

136.91071

128 h

B+ /26 /2.70

1.68/

5/2+

ann.rad./

EC/74/

Ce k x-ray

0.4339

0.5140

0.8367

(0.16-1.8)

138mPr

2.1h

B+ /24 /

1.65/

ann.rad./

EC/76 /

Ce k x-ray

0.3027

0.7887

1.0378

(0.07-2.0)

138py

137.91075

145 m

B+ /75 /4.44

3.42/

1+

ann.rad./

EC/25/

Ce k x-ray

0.7887

139Dy

138.90894

441h

B+ /8 /2.129

1.09/

5/2+

ann.rad./

EC/92/

Ce k x-ray

0.2551

1.3473

1.6307

1401)r

139.90908

3.39m

B+ /51/3.39

2.37/

1+

ann.rad./

EC/49/

Ce k x-ray

0.3069

1.5965

141Pr

100.

140.907653

+4.275 -0.08

142mI)r

14.6 m

1.T./0.004

c.e.

5- 2.2

1421)r

141.910045

19.12h

B-/2.162

0.58/4

2- +0.234 +0.030

0.5088

EC/0.744

2.16/96

1.57580

14-3[)r

142910817

13.57d

B-/0.934

0.933/

+2.70 +0.8

0.7420

144-m1)r

7.2m

1T/99+/0.059

Pr k x-ray

B/

0.0590

0.6965

0.8142

144Pr

143.913305

17.28 m

B- /2.998

0.807/1

0.69649

2.30/

1.48912

2.996/98

2.18562

145Pr

14491451

598 h

B- /1.81

1.80/97

712+

0.0725

0.6758

0.7483

146Pr

145.9176

24.2 m

B- /4.2

2.2/30

0.4539/48

3.7/10

1.5247

4.2/40

147Pr

146.91900

134 m

B- /2.69

1.5/

3/2+

0.3146/24.

2.1/

0.5779/16

0.6413/19.

l48mPr

2.0 m

B/

4.0/

4)

0.3016




11-126 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
3.8/ 0.4506
0.6975
145y 147.92213 2.27 m B- /4.9 4.8/ 1 0.3017
4.5/
9Py 148.9237 2.3 m B-/3.40 3.0 (5/2+) 0.1085
0.1385
0.1651
150py 149.92667 6.2s B- /5.7 1 0.1302
~55 0.8044
0.8527
151py 150.92832 22.4s B- /4.2
152y 151.9315 32s B- /6.7 4+ 0.0726
0.164
0.285
155Pr 152.9338 4.3s B- /5.5
154py 153.9375 2.3s B-/7.9
155py 154.9401 > 0.3 ps
156py 155.9443 > 0.3 ps
157py 156.9474
158pyp 157.952
159Pr 158.956
oNd 144.242(3)
24Nd 123.952 0+
2°Nd 124.9489 0.6s B+, p
120Nd 125.9432 0+
127N d 126.9405 1.8s B+, EC/9. (5/2) ann.rad./
125Nd 127.9354 4.s B+, EC/6. ann.rad./
12Nd 128.9332 49s B+, EC/8. 5/2(-) ann.rad./
(0.091-0.875)
13ONd 129.92851 28.s B+, EC/5. 0+ ann.rad./
BINd 130.92725 0.5m B+ EC/6.6 ann.rad./
(0.09-0.36)
132Nd 131.92332 1.5m B+, EC/3.7 0+ ann.rad./
(0.099-0.567)
133N d 132.92235 1.2m B+, EC/5.6 ann.rad./
(0.06-0.37)
INd 133.91879 ~85m B+ /17 /2.8 0+ ann.rad./
EC/83/ Pr k x-ray
0.1631/58
(0.09-1.00)
135mNd 5.5m B+/
135Nd 134.91818 12.m B+ /65 /4.8 9/2- -0.78 +2.0 ann.rad./
EC/35/ Pr k x-ray
0.0415/23.
0.204/51.
(0.11-1.8)
136Nd 135.91498 50.6 m EC/94 /2.21 1.04/ 0+ Pr Kx-ray
B+/6/ 0.0401/21.
0.1091/35.
(0.10-0.97)
137mNd 16s 1.T./0.5196 11/2- Nd k x-ray
0.1084
0.1775
0.2337
7Nd 136.91457 38.m B+ /40 /3.69 1.7/20 1/2+ -0.63 ann.rad./
EC/60/ 2.40/20 Pr k x-ray
0.0755

0.5806




Table of the Isotopes 11-127
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
138Nd 137.91195 51h EC/11 0+ Pr k x-ray
0.1995
0.3258
139mNd 55h 1.T./12 /0.231 1.17/ 11/2- Nd k x-ray
B+/88/ Pr k x-ray
0.1139/34.
0.7382/30.
BNd 138.91198 30. m B+/25/2.79 1.77/ 3/2+ 0.91 +0.3 ann.rad./
EC/75/ Pr k x-ray
0.4050
MONd 139.90955 3.37d EC/0.22 0+ Pr k x-ray
14mNd 1.04 m 1T/99+/0.756 11/2- Nd k x-ray
0.7565
MINd 140.909610 2.49 h EC/98 /1.823 0.802/ 3/2+ 1.01 +0.3 Pr k x-ray
B+/2/ (0.15-1.7)
2Nd 27.153(39) 141.907723 0+
Nd 12.173(27) 142.909814 7/2- -1.07 -0.60
1Nd 23.798(18) 143.910087 2.1x 10"y o 1.83 0+
145Nd 8.293(12) 144.912574 7/2- -0.66 -0.31
1ONd 17.189(33) 145913117 0+
Nd 146.916100 10.98 d B-/0.896 0.805/ 5/2- 0.58 0.9 Pr k x-ray
0.53102
0.09111-0.686
M5Nd 5.756(21) 147.916893 0+
9Nd 148.920149 1.73h B-/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.
(0.026-1.6)
15ONd 5.638(29) 149.920891 1.4 x 10%y B-B- 0+
5INd 150.923829 12.4 m B-/2.442 1.2/ (3/2+) Pm k x-ray
0.1168
0.2557
1.1806
(0.10-1.9)m
152Nd 151.92468 114 m B-/1.1 0+ 0.2785/29.
0.2501/18.
(0.016-0.66)
155Nd 152.92770 28.9s B-/3.6 0.418
15Nd 153.9295 25.9's B-/2.8 0+ 0.1519
0.7998
5Nd 154.9329 89s B- /5.0 0.1807
1°Nd 155.9350 55s B-/4.1 0+ 0.0848
1Nd 156.9390 >0.3 ps
5Nd 157.9416 > 0.3 ps 0+
Nd 158.946
160N d 159.949 0+
1*INd 160.954
oPm
125Pm 127.9484 1.0s B+, p ann.rad.
12Pm 128.9432 ~24s
130Pm 129.9405 25s B+, EC/11. 0.1589
0.326—1.062
131Pm 130.9359 ~6.3s B+ 0.185
0.220
0.146
132Pm 131.9338 6.8 B+, EC/10. ann.rad./
35Pm 132.92978 12.s B+, EC/~7.0 ann.rad./
134pm 133.9284 24.'s B+, EC/~89 (5+) ann.rad./




11-128 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.294
0.495
3Pm 134.9249 0.8 m B+, EC/6.0 11/2- (0.13-0.47)
136Pm 135.9236 1.8m B+/89/7.9 (3+) ann.rad./
EC/11/ Nd k x-ray
0.3735
0.6027
7Pm 136.92048 24 m B+, EC/5.6 (11/2-) ann.rad./
0.1086
0.1775
138mpm 3.2m B+ /50 /~7.0 3.9/ 3+ 3. ann.rad./
EC/50/ Nd k x-ray
0.5209
0.7290
13Pm 137.91955 10. s B+ /6.9 6.1/ 1+ ann.rad./
139mPm 0.18s IT/ (11/2-) 0.1887
13Pm 138.91680 4.14 m B+ /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 B+/70/ 3.2 7/2- ann.rad./
EC/30/ Nd k x-ray
0.4199
0.7738
1.0283
1Pm 139.91604 9.2s B+ /89 /6.09 5.07/74 1+ ann.rad./
EC/11/ Nd k x-ray
0.7738
1.4898
"“'Pm 140.91356 20.9 m B+ /52 /3.72 2.71 5/2+ ann.rad./
EC/48 / Nd k x-ray
0.8862
1.2233
1492mPm 67 ps (0.208-0.882)
“2Pm 141.91287 40.5s B+ /86 /4.87 3.8/ 1+ ann.rad./
EC/20/ Nd k x-ray
0.6414
1.5758
5Pm 142.910933 265. d EC/1.041 5/2+ 3.8 Nd k x-ray
B+ /<6 x10°/ 0.7420
4Pm 143.912591 360. d EC/2.332 5- 1.7 Nd k x-ray
B+ /7 x 10/ 0.6180
0.6965
145Pm 144.912749 17.7y EC/0.163 5/2+ +3.8 +0.2 Nd k x-ray
0.0723
145Pm 145.914696 553y EC/63 /1.472 3- Nd k x-ray
B- /37 /1.542 0.795/ 0.4538
0.7362
0.7474
4Pm 146.915139 2.623y B-/0.224 0.224/ 7/2+ +2.6 +0.7 0.1213
0.1974
148mPm 41.3d B-/95/2.6 0.4/60 6- 1.8 0.5503/94.
1.T./5/0.137 0.5/17 0.6300/89.
0.7/21 0.7257/33
48Pm 147.91748 5.37d B-/2.47 1.02/ 1- +2.0 +0.2 0.5503
247/ 0.9149
1.4651
9Pm 148.918334 2.212d B-/1.071 0.78/9 7/2+ 3.3 0.2859
1.072/90 0.5909

0.8594




Table of the Isotopes 11-129

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
150Pm 149.92098 2.68 h B-/3.45 1.6/ (1-) 0.3339/69.
2.3/ 1.1658/16.
1.8/ 1.3245/17.
(0.25-2.9)
151Pm 150.92121 1.183d B-/1.187 0.84/ 5/2+ +1.8 1.9 0.1677/8
0.2751/7
0.3401/22
152m2Pm 15.m B-, LT./ (>6) (0.14-1.4)
152m1Dm 7.5m B-/ (4-) 0.1218
0.2447
0.3404
1.0971
1.4375
152Pm 151.92350 41m B-/3.5 3.5/20 1+ 0.1218
3.50/60 (0.12-2.1)
153Pm 152.92412 54 m B-/1.90 1.7/ (5/2-) 0.0910
0.1198
0.1273
154mPm 2.7 m B-/ 2.0/ 0.0820
0.1848
1.4403
1%Pm 153.92646 1.7m B- /4.1 1.9/ 0.0820
0.8396
1.3940
2.0589
(0.08-2.8)
1Pm 154.92810 48.s B-/3.2 (5/2-) (0.05-0.78)
156Pm 155.93106 26.7 s B-/5.16
157Pm 156.9330 109 B- /4.6
155Pm 157.9366 5.5 B- /6.3
1%Pm 158.9390 15s (0.072-0.261)
160pm 159.9430
1'Pm 160.9459
162Pm 161.950
165Pm 162.954
LSm 150.36(2)
12Sm 128.954 ~0.55s B+, p
130Sm 129.9489 0+
B1Sm 130.9461 12s B+, EC/ ann.rad./
132Sm 131.9407 4.0s B+ 0+
133Sm 132.9387 29s B+, EC/~ 8.4 5/2+ ann.rad./
0.3696
0.0845
134Sm 133.9340 11.s B+, EC/5. 0+ ann.rad./
135Sm 134.9325 10.s B+, EC/7. 712+ ann.rad./
136Sm 135.92828 42.s B+, EC/4.5 0+ ann.rad./
137Sm 136.92697 45.s B+, EC/6.1 ann.rad./
138G m 137.92324 3.0m B+, EC/3.9 0+ ann.rad./
0.0536
0.0747
139mGm 10. s 1.T./94 /0.457 (11/2-) 1.1 Sm k x-ray
B+/6/ 4.7 0.1118
0.1553
0.1901
0.2673
139Sm 138.92230 2.6 m B+ /75 /5.5 4.1/ Yt -0.53 Pm k x-ray
EC/25/ 0.3678

0.4028




11-130 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
(0.27-2.4)
140Sm 139.91900 14.8 m B+, EC/3.4 1.9/ 0+ ann.rad./
Pm k x-ray
0.1396
0.2255
(0.07-1.7)
14ImSm 22.6 m B+/32/ 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
"ISm 140.91848 102 m B+ /52 /4.54 3.2/ Vot -0.74 ann.rad./
EC/48 / Pm k x-ray
0.4382
2Sm 141.91520 1.208 h B+/6/2.10 1.0/ 0+ ann.rad./
EC/94/ Pm k x-ray
145mSm 1.10 m 1T/99/0.7540 11/2- Sm k x-ray
0.7540
43S m 142.914628 8.83 m B+ /46 /3.443 2.47/ 3/2+ +1.01 +0.4 ann.rad./
EC/54/ Pm k x-ray
1.0565
4Sm 3.083(20) 143.911999 0+
45Sm 144.913410 340.d EC/0.617 7/2- -1.12 -0.60 Pm k x-ray
0.0613
0.4924
14Sm 145.913041 1.03 x 10%y af 2.50/ 0+
7Sm 15.017(75) 146.914898 1.06 x 10"y af 2.23/ 7/2- -0.815 -0.26
148Sm 11.254(51) 147.914823 7 x 10"y of 1.96/ 0+
49Sm 13.830(56) 148.917185 10y af 7/2- -0.672 +0.075
Sm  7.351(36) 149.917276 0+
151Sm 150.919932 90.y B-/0.0768 0.076/ 5/2- -0.363 +0.7 0.02154
92Sm  26.735(48) 151.919732 0+
155Sm 152.922097 1.929d B- /0.808 0.64/ 3/2+ -0.0216 +1.3 Eu k x-ray
0.69/ 0.0697/4.7
0.10318/29
0.075-0.714
1%Sm 22.730(78) 153.922209 0+
1%5Sm 154.924640 22.2m B-/1.627 1.52 3/2- 1.1 Eu k x-ray
0.1043/75.
156Sm 155.92553 9.4h B-/0.72 0.43/ 0+ 0.0872
0.71/ 0.1657
0.2038
17Sm 156.92836 8.0 m B-/2.7 2.4/ 3/2- Eu k x-ray
0.1964
0.1978
0.3942
155Sm 157.9300 55m B- /2.0 0+ 0.1894/100.
0.3636/82.
1%Sm 158.9332 11.3s B-/3.8 0.1898
160Sm 159.9351 9.6 B-/3.6 0+ 0.110
1eISm 160.9388 ~4.8s 0.264
162§ m 161.941 24s 0+ (0.036-0.741)
165Sm 162.945
1Sm 163.948 0+
165Sm 164.953
EU 151.964(1)
B0Eu 129.964 0.9 ms p 1.027/

BlEu 130.9578 ~ 26. ms B+, p p/0.95




Table of the Isotopes 11-131
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
132Eu 131.9544
13Eu 132.9492
B4y 133.9465 0.5s EC, B+ ann.rad./
135Ey 134.9418 15s EC, B+ /~ 8.7 ann.rad./
136mEy ~32s 7+ 0.255
3By 135.9396 ~39s EC, p+ /10. 1+ ann.rad./
13Eu 136.9356 11.s EC/~75 11/2- ann.rad./
B5Eu 137.93371 12.s EC,B+/~92 7+ 5 ann.rad./
3Eu 138.92979 18.s EC, B+ /6.7 6 ann.rad./
140mE 0.125s EC, B+ ann.rad./
HOEu 139.9281 1.51s EC, B+ /8.4 1- ann.rad./
MmEy 3.0s B+ /58 / 11/2- ann.rad./
EC/9/ Eu k x-ray
L.T./33 /0.0964 (0.09-1.6)
"Eu 140.92493 40. s B+/81/5.6 5/2+ +3.49 +0.85 ann.rad./
EC/15/ Sm k x-ray
0.3845
0.3940
H2mEy 122 m B+/83/ 4.8/ 8- +2.98 +1.4 ann.rad./
EC/17/ Sm k x-ray
0.5566
0.7680
1.0233
"2Eu 141.92343 2.4s B- /94/7.4 7.0/ 1+ +1.54 +0.12 ann.rad./
EC/6/ 0.7680
MSEu 142.92030 2.62m B+/72/5.17 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.
Eu 143.91882 10.2's B+ /86 /6.33 5.31/ 1+ +1.89 +0.10 ann.rad./
EC/13/ Sm k x-ray
1.6601
4SEu 144.916265 593 d B+ /2 /2.660 0.79/ 5/2+ +4.00 +0.29 ann.rad./
EC/98 /1.71 Sm k x-ray
0.6535
0.8937
1.6587
Eu 14591721 4.57d B+/5/3.88 1.47/ 4- +1.42 -0.18 ann.rad./
EC/95/ Sm k x-ray
0.6336
0.6341
0.7470
(0.27-2.64)
"Eu 146.916746 24.4d EC/99./1.722 5/2+ +3.72 +0.53 Sm k x-ray
B+ /0.4 / 0.12113/20.6
0.19725/24.0
(0.601-1.077)
48Eu 147.91809 54.5d EC/3.11 0.92 5- +2.34 +0.35 Sm k x-ray
0.5503/99.
0.6299/71.
(0.067-2.17)
Eu 148.917931 93.1d EC/0.692 5/2+ +3.57 +0.75 Sm k x-ray
0.2770/4.1
0.3275/4.8
10Eu 149.91970 36.y EC/2.26 5- +2.71 +1.13 Sm k x-ray
0.3340
0.4394
0.5843

(0.25-1.8)




11-132 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
150mEy 12.8 h B-/92/ 1.013/ 0- Sm k x-ray
B+/0.4/ 1.24/ 0.3339
EC/8/ 0.4065
1B1Eu 47.81(6) 150.919850 5/2+ +3.472 +0.90
152m2E 1.60 h 1.T./0.1478 8- Eu k x-ray
0.0898
152miEy 9.30h B-/72/ 1.85/ 0- Sm k x-ray
EC/28/ 0.89/ 0.12178
0.84153
0.96334
12Ew 151.921745 135y EC/72 /1.874 0.69/ 3- -1.941 +2.71 Sm k x-ray
B- /28 /1.818 1.47/ Gd k x-ray
0.12178
0.34427
1.40802
(0.252-1.528)
15Eu 52.19(6) 152.921230 5/2+ +1.533 +2.41
154mEy 46.1 m LT./~0.16 8- Eu k x-ray
0.0682
0.1009
S4Eu 153.922979 8.59y B-/99.9/1.969  0.27/29 3- -2.01 +2.8 Gd k x-ray
EC/0.02/0.717  0.58/38 0.12299/40.
0.84/17 0.72331/20.
0.98/4 1.2745/36
1.87/11 (0.059-1.90)
5By 154.922893 4.76 y B-/0.252 0.15/ 5/2+ +1.52 +2.4 Gd k x-ray
0.0865/30
0.1053/20
6By 155.92475 15.2d B-/2.451 0.30/11 1+ ~1.1 0.08899/9.
0.49/30 0.64623/7.
1.2/12 0.723441/6.
2.45/31 0.8118/10.
7Eu 156.92542 15.13 h B-/1.36 0.98/ (5/2+) +1.50 +2.6 Gd k x-ray
1.30/41 0.0639/100.
0.3705/48.
0.4107/76.
158Eu 157.9279 459 m B-/3.5 2.5/ (1-) +1.44 +0.7 0.0795
0.8976
0.9442
0.9771
B 158.92909 18.1 m B-/2.51 2.4/ (5/2+) +1.38 +2.7 0.0678
2.57/ 0.0786
0.0957
0By 159.9320 38.s B- /4.1 2.7/ (0-) 0.0753
4.1/ 0.1735
0.4131
0.5155
0.8217
0.9110
0.9246
1By 160.9337 27.s B- /3.7 0.0719
162Ey 161.9370 11.s B- /5.6
16Eu 162.9392
1 Ey 163.943
165Eu 164.946
Le0Ey 165.950
7Eu 166.953
Gd 157.25(3)

64




Table of the Isotopes 11-133
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
135Gd 134.953 1.1s B+ (0.163-0.360)
B6Gd 135.9473 0+
¥7Gd 136.9450 7.s EC, B+ /~ 8.8 ann.rad./
138Gd 137.9401 ~4.7s EC, B+ 0+ 0.0647
139mGd ~48s 0.1216
Gd 138.9382 5.5 EC, B+ /~7.7 0.104—0.323
Gd 139.93367 16.s EC/4.8 0+ 0.1748
MimGd 25.s EC, p+/ 11/2- ann.rad./
"Gd 140.93213 21.s B+ /7.3 Vot ann.rad./
2Gd 141.92812 1.17 m EC, B+ /4.2 0+ ann.rad./
mGd 1.84 m B+ /67 / 11/2- ann.rad./
EC/33/ Eu k x-ray
LT/ 0.1176
0.2719
0.5880
0.6681
0.7999
Gd 142.9268 39.s B+ /82 /6.0 1/2+ ann.rad./
EC/18/ Eu k x-ray
0.2048
0.2588
Gd 143.92296 4.5 m B+ /45 /4.3 3.3/ 0+ ann.rad./
EC/55/ Eu k x-ray
0.3332
1mGd 1.44 m 1.T./95 /0.749 11/2- -1.0 0.0273
B+ /4 /5.7 0.3295
0.3866
0.7214
Gd 144.92171 23.4m B+ /33 /5.05 2.5/ 1/2+ -0.74 ann.rad./
EC/67 / Eu k x-ray
1.7579
1.8806
(0.32-3.69)
146Gd 145.918311 48.3d EC/99.9 /1.03 0.35/ 0+ Eu k x-ray
B+ /0.2 0.1147
0.1155
0.1546
Gd 146.919094 1.588 d EC/99.8 /2.188  0.93/ 7/2- 1.0 Eu k x-ray
EC/0.2/ 0.2293
0.3699
0.3960
0.9289
(0.1-1.8)
Gd 147918115 71y a/3.27 3.1828/ 0+
Gd 148.919341 9.3d EC/1.32 7/2- 0.9 Eu k x-ray
0.1496
0.2985
0.3465
190Gd 149.91866 1.8 x 10°y a/2.80 2.73/ 0+
11Gd 150.920348 124.d EC/0.464 7/2- 0.8 Eu k x-ray
0.1536
0.2432
92Gd 0.20(1) 151.919791 0+
195Gd 152.921750 240. d EC/0.485 3/2- 0.4 Eu k x-ray
0.09743
0.10318
1%4Gd 2.18(3) 153.920867 0+
1%5Gd 14.80(12) 154.922622 3/2- -0.259 +1.30
156Gd 20.47(9) 155.922123 0+
7Gd 15.65(2) 156.923960 3/2- -0.340 +1.36




11-134 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
18Gd 24.84(7) 157.924104 0+
9Gd 158.926389 18.6 h B-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
0Gd  21.86(19) 159.927054 >19x 10y p-p- 0+
1°1Gd 160.929669 3.66 m B-/1.956 1.56/85 5/2- Tb k x-ray
0.1023
0.3149
0.3609
102Gd 161.930985 8.4 m B-/1.39 1.0/ 0+ 0.4030
0.4421
15Gd 162.9340 1.13m B-/3.1 0.2868
0.214
1.685
1Gd 163.9359 45.s B-/2.3 0+
165Gd 164.9394 10s B-
1eGd 165.942 ~4.8s 0+ (0.040-1.015)
17Gd 166.946
18Gd 167.948 0+
19Gd 168.953
Tb 158.92535(2)
135Th 0.9 ms p p/1.179
138Th 137.9532
B9Tb 138.9483 165 0.109
0.120
140Th 139.946 24s B+, EC/11 0.329
0.355—0.740
Th 140.9415 35s B+, EC/~8.3
122y 25 s
12mTh 0.30's B+, EC/ 4-
“2Th 141.9387 0.60 s B+, EC/10. 0+
BTh 142.9351 12.s B+, EC/7.4 11/2-
1mTh 4.1s IT 5-
Th 143.93305 <15s B+, EC/8.4 1+
145mT'h 30.s B+, EC/~ 6.6 11/2- ann.rad./
0.2577
0.5370
0.9876
4Th 144.9293 B+, EC/6.5 Yot
Hem T 23.s B+ /76 / (5-) ann.rad./
EC/24/ Gd k x-ray
1.0789
1.5795
146Th 145.92725 ~8.s B+ /8.1 1+
WmTh 1.8 m B+/35/ 11/2- ann.rad./
EC/65/ Gd k x-ray
1.3977
1.7978
"“Tb 146.92405 1.6h B+ /42 /4.61 5/2+ +1.70 ann.rad./
EC/58 / Gd k x-ray
0.6944
1.1522
(0.120-3.318)
18T 2.3 m B+/25/ 9+ ann.rad./
EC/75/ Gd k x-ray
0.3945
0.6319

0.7845




Table of the Isotopes

Atomic Mass or
‘Weight

Natural
Abundance
(Atom %)

Elem.
or Isot.

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Elect.
Quadr.
Mom. (b)

11-135

y-Energy /
Intensity
(MeV/%)

0.8824

“STb 147.92427

1.00 h

B+, EC/5.69

2_

-1.75

-0.3

ann.rad./

Gd k x-ray

0.4888

0.7845

(0.14-3.8)

149me

4.16 m

EC/88 /

11/2-

ann.rad./

B+/12/

Gd k x-ray

0.1650

0.7960

49Th 148.923246

4.13h

B+ /4 /3.636

1.8/

Vot

+1.35

Gd k x-ray

a/16/

3.97/

0.1650

0.3522

0.3886

(0.1-3.2)

ISOme

6.0m

B+/17/

ann.rad./

EC/83/

Gd k x-ray

0.4384

0.6380

0.6504

0.8275

150Th 149.92366

B+, EC/4.66

2_

-0.90

ann.rad./

0.4963

0.6380

(0.3-4.29)

ISIme

25.8

L.T./95/

11/2-

0.0229

B+, EC/7 ]

0.0495

0.3797

0.8305

BITh 150.923103

17.61 h

B+/1/2.565

0.70/

1/2+

+0.92

Gd k x-ray

EC/99/

0.1083

0.2517

0.2870

(0.1-1.8)

ISZme

4.3 m

1.T./79 /0.5018

(8+)

Tb k x-ray

EC/21/4.35

Gd k x-ray

0.2833

0.3443

0.4111

192Th 151.92407

175h

B+ /20 /3.99

2.5/

-0.58

+0.3

ann.rad./

EC/80/

2.8/

Gd k x-ray

0.3443

(0.2-2.88)

15Tb 152.923435

2.34d

EC/1.570

5/2+

+3.44

+1.1

Gd k x-ray

0.2119

(0.05-1.1)

154m2Tb

23.1h

EC/98 /

0.9

Gd k x-ray

LT./2/

0.1231

0.2479

0.3467

1.4199

154-m1Tb

9.h

B+/78/

(3-)

1.7

+3.

Gd k x-ray

LT./22/

0.1231

0.2479

0.5401

(0.12-2.57)

4Th 153.92468

21.5h

EC/99 /3.56

1.86/

Gd k x-ray

B+/1/

2.45

0.1231

1.2744

2.1872




11-136 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
(0.12-3.14)
15Tb 154.92351 53d EC/0.82 3/2+ +2.01 +1.41 Gd k x-ray
0.08654
0.10530
156m2T' 1.02d LT./ (7-) Tb k x-ray
0.0496
156m1T'H 5.3h 1.T./0.0884 (0+4) Tb k x-ray
0.0884
1%°Th 155.924747 53d EC/2.444 3- ~1.7 +2. Gd k x-ray
0.08896
0.19921
0.53435
1.22245
7Tb 156.924025 1.1x10%y EC/0.0601 3/2+ +2.01 +1.4 Gd k x-ray
0.0545
158mT'h 10.5s 1T./0.11 0- Gd k x-ray
0.0110
55Tb 157.925413 1.8 x10%y EC/80 /1.220 3- +1.76 +2.7 Gd k x-ray
B-/20/0.937 0.0795
0.9442
0.9621
19Th 100. 158.925347 3/2+ +2.014 +1.43
10Tb 159.927168 72.3d B-/1.835 0.57/47 3- +1.79 3.8 Dy k x-ray
0.86/27 0.08678
0.29857
0.87936
0.96615
161Th 160.927570 691d B-/0.593 0.46/23 3/2+ 2.2 +1.2 Dy k x-ray
0.52/66 0.02565
0.6/10 0.04892
0.07458
12Tb 161.92949 7.6 m B-/2.51 1.4 (1/2-) Dy k x-ray
0.2600
0.8075
0.8882
15Th 162.930648 19.5m B-/1.785 0.80/ 3/2+ Dy k x-ray
0.3511
0.3897
0.4945
16 Th 163.9334 3.0m B- /3.9 1.7/ (5+) Dy k x-ray
0.1689
0.2157
0.6110
0.6885
0.7548
165Th 164.9349 2.1m B- /3.0 3/2+ 0.5389
1.1785
1.2920
1.6648
1¢Tb 165.9380 26's B-/
17Th 166.9401 19s 0.057
0.070
18Th 167.944 8s 0.075-0.227
19Tb 168.946
0Th 169.950
ITb 170.953
DY 162.500(1)
Dy 138.960 0.6 s B+, p




Table of the Isotopes 11-137
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
4Dy 139.954 0+
UIDy 140.9514 09s EC, B+ /9.
2Dy 141.9464 2.3s EC, B+ /7.1 0+
13Dy 142.9438 395 EC, B+ /~ 8.8
WDy 143.93925 9.1s EC,B+/~62 0+
1smDy 144.9365 14.s EC, B+ 11/2-
1Dy 0.15 s IT. 10+
1Dy 145.93285 30.s EC, B+ /5.2 0+
4mDy 56.s L.T./40 / (11/2-)  -0.66 +0.7 Dy k x-ray
B+, EC/60 / 0.072
0.6787
YDy 146.93109 75.s EC, B+ /6.37 Vot -0.92 ann.rad./
0.1007
0.2534
0.3653
4Dy 147.92715 3.1m B+ /4 /2.68 1.2/ 0+ ann.rad./
EC/96 / Tb k x-ray
0.6202
49Dy 148.92731 4.2 m B+, EC/3.81 (7/2-) -0.12 -0.62 ann.rad./
0.1008
0.1063
0.2534
0.6536
0.7894
1.7765
1.8062
1Dy 149.925585 7.18 m B+, EC/67 /1.79 0+ Tb k x-ray
a/33/ 4.233/ 0.3967
BIDy 150.926185 17.m B+/5/2.871 7/2- -0.95 -0.30 Tb k x-ray
EC/89/ 0.1764
al/6/ 4.067/ 0.3030
0.3861
0.5463
(0.16—-2.09)
152Dy 151.92472 2.37h EC/0.60 0+ Tb k x-ray
o/ 3.63/ 0.2569
153Dy 152.925765 6.3h B+/1/2.171 0.89/ (7/2-) -0.78 ~-0.15 Tb k x-ray
EC/99/ 0.0807
a /0.01 / 3.46/ 0.0997
0.2137
(0.08-1.66)
Dy 153.92442 3.x10°y a/2.95 2.87/ 0+
155Dy 154.92575 99h B+/2/2.095 0.845/ 3/2- -0.385 +1.04 Tb k x-ray
EC/98 / 0.0655
0.2269
156Dy 0.056(3) 155.92428 0+
57Dy 156.92547 8.1h EC/1.34 3/2- -0.301 +1.30 Tb k x-ray
(0.0609-1.319)
158Dy 0.095(3) 157.924409 0+
5Dy 158.925739 144.d EC/0.366 3/2- -0.354 +1.37 Tb k x-ray
0.3262
10Dy 2.329(18) 159.925198 0+
1Dy 18.889(42) 160.926933 5/2+ -0.480 +2.51
12Dy 25.475(36) 161.926798 0+
15Dy 24.896(42) 162.928731 5/2- +0.673 +2.65
1Dy 28.260(54) 163.929175 0+
15mDy 1.26 m 1.T./98 /0.108 1/2- Dy k x-ray
B-/2/ 0.1082
0.5155
15Dy 164.931703 2.33h B-/1.286 1.29/ 7/2+ -0.52 +3.5 Ho k x-ray




11-138 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.09468/3.8
16Dy 165.932807 3.400 d B-/0.486 0.40/ 0+ Ho k x-ray
0.0282
0.0825
"Dy 166.9357 6.2m B-/~2.35 1.78 (1/2-) Ho k x-ray
0.2593
0.3103
0.5697
(0.06-1.4)
18Dy 167.9371 8.5m B-/1.6 0+ Ho k x-ray
0.1925
0.4867
16Dy 168.9403 ~39.s B- /3.2
"Dy 169.9424 0+
"Dy 170.9462
72Dy 171.9488 0+
13Dy 172.953
Ho 164.93032(2)
1“Ho 139.969 6 ms p/ p/1.09
14imHgo 8 us p/ p/1.23
1iHo 140.963 4.2 ms B+ p p/1.71
2Ho 141.960 04s EC/B+, p 0.307
“Ho 142.9546 >0.2 ps
“Ho 143.9515 0.7 s B+, EC/12
““Ho 144.9472 24s B+
146Ho 145.9446 3.3s B+, EC/10.7 (10+) ann.rad./
“Ho 146.94006 58s B+, EC/8.2 11/2- ann.rad./
145mHo 9.s B+, EC/ 4- ann.rad./
148Ho 147.9377 2.8 B+, EC/9.4 1+ ann.rad./
0.6615
1.6883
149mH o 21.s B+, EC/ 11/2- ann.rad./
1.0733
1.0911
“Ho 148.93378 >30.s B+, EC/6.01 1/2+
150mH o 25.s B+, EC/ (9+) ann.rad./
0.3939
0.5511
0.6534
0.8034
150Ho 149.93350 1.3m B+, EC/6.6 ann.rad./
0.5913
0.6534
0.8034
15ImHo 47.s B+ EC/87 / ann.rad./
a/l3 4.605/ 0.2102
0.4889
0.6948
0.7762
51Ho 150.93169 352s B+, EC/80/5.13 ann.rad./
a/20 / 4.519/ 0.3522
0.5274
0.9676
1.0471
152mHo 50.s B+, EC/90/ (9+) +5.9 -1. ann.rad./
a/10/ 4.453/ 0.4929
0.6138

0.6474




Table of the Isotopes

Elem.

or Isot.

Natural

Abundance

(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Elect.
Quadr.
Mom. (b)

11-139

y-Energy /
Intensity
(MeV/%)

0.6835

ISZHO

151.93171

24 m

B+, EC/88/6.47

(3+)

-1.02

+0.1

ann.rad./

o/12/

4.387/

0.6140

0.6476

153m]_[0

9.3 m

B+, EC/99+/4.12

5/2

+1.19

ann.rad./

of

4.01/

0.0905

0.1089

0.1618

0.2302

0.2707

0.3659

0.4565

153Ho

152.93020

2.0m

B+, EC/99+/4.13

11/2-

+6.8

-1.1

ann.rad./

ol

3.91/

0.2958

0.3346

0.4381

0.6383

154mH0

3.3m

B+, EC/

(8+)

5.7

-1.0

ann.rad./

0.3346

0.4124

0.4771

154-Ho

153.93060

12. m

B+, EC/5.75

-0.64

+0.2

ann.rad./

Dy k x-ray

0.3346

0.5700

0.8734

155H o

154.92910

48. m

B+/6/3.10

(5/2+)

+3.51

+1.5

ann.rad./

EC/94/

Dy k x-ray

0.0474

0.1363

0.3254

(0.06-2.24)

156mH0

5.8 m

1.T./0.0352

+2.99

+2.3

ann.rad./

B+/25/

1.8/

Dy k x-ray

EC/75/

2.9/

0.1378

0.2666

(0.28-2.9)

156H0

155.92984

56. m

B+, EC/4.4

(5+)

ann.rad./

0.1378

0.2665

157]_[0

156.92826

12.6 m

B+/5/2.54

1.18/

7/2-

+4.35

+3.0

ann.rad./

EC/95/

Dy k x-ray

0.2800

0.3411

ISSmZHO

28. m

LT./44/

+2.44

+1.6

ann.rad./

EC/56/

Dy k x-ray

0.0989

0.2182

158m1H0

21.m

B+, EC/

(9+)

ann.rad./

0.0981

0.1664

0.2182

0.3205

0.4062

0.9774

1.0532

0.4846

158Ho

157.92894

11.3 m

B+/8/4.24

1.30/

5+

+3.77

+4.1

ann.rad./

EC/92/

Dy k x-ray

0.0989




11-140

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
‘Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy
(/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

0.2182

0.9488

159mH0

8.3s

1T/0.206

1/2+

Ho k x-ray

0.1660

0.2059

159Ho

158.927712

33.0m

EC/1.838

7/2-

+4.28

+3.2 Dy k x-ray

0.1210

0.1320

0.2529

0.3096

(0.06-1.2)

IGOmZHo

3.s

1+

160m]_[0

5.0h

1T/67/0.060

+2.52

+1.8 0.0868

EC/33/3.35

0.1970

0.6464

0.7281

0.8791

0.9619

0.9658

160]_[0

159.92873

25.6 m

B+, EC/3.29

0.57/

5+

+3.71

+4.0 See Ho[166m]

0.7282

0.8794

16]mH0

6.8s

1T/0.211

Ho k x-ray

0.2112

161Ho

160.927855

248 h

EC/0.859

7/2-

+4.25

+3.2 Dy k x-ray

0.0256

0.0592

0.0774

0.1031

162mH0

1.12h

IT/61/

+3.60

+4. Dy k x-ray

EC/39/

Ho k x-ray

0.0807

0.1850

0.2828

0.9372

1.2200

162Ho

161.929096

15. m

EC/96 /0.295

1+

Dy k x-ray

B+/4/

0.0807

1.3196

1.3728

163m]_[0

1.09 s

1.T./0.298

(1/2+)

Ho k x-ray

0.2798

163Ho

162.928734

4.57 x 10°y

EC/0.00258

7/2-

+4.23

+3.6 Dy M x-rays

164-m]_[0

38. m

1.T./0.140

(6)

Ho k x-ray

0.0373

0.0566

0.0940

164Ho

163.930234

29. m

EC/58 /0.987

1+

Dy k x-ray

B- /42 /0.963

0.0734

0.0914

165H o

100.

164.930322

7/2-

+4.17

+3.49

166mH0

12x10%y

B-/

3.6

-3. Er k x-ray

0.18407

0.71169

0.81031

166H0

165.932284

1.117d

B- /1.855

1.776/48

Er k x-ray

1.855/51

0.08057

1.37943

167]_[0

166.93313

3.1h

B- /1.007

0.31/43

(7/2-)

Er k x-ray

0.61/21

0.0793




Table of the Isotopes 11-141
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/  Spin Nuclear Elect. Y-Energy /
orIsot. Abundance ‘Weight Resonance Energy Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (/MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.96/15 0.0835
0.97/15 0.2379
0.3213
0.3465
165mHo 2.2m LT./
1Ho 167.93552 3.0m B-/2.91 2.0/ 3+ Er k x-ray
0.7413
0.8159
0.8211
(0.08-2.34)
*Ho 168.93687 4.7 m B-/2.12 1.2/ (7/2-)
2.0/ 0.1496
0.7610
0.7784
0.7884
0.8529
170mHo 43.s B-/ 1+ 0.0787
0.8123
1.8940
1.9726
"Ho 169.93962 2.8 m B-/3.87 6+ Er k x-ray
0.1816
0.2582
0.8902
0.9321
0.9414
1.1387
7Ho 170.941 53s B-/
”Ho 171.9448 25.s B-/ Er k x-ray
(0.077-1.186)
Ho 172.9473
7*Ho 173.951
Ho 174.954
<ET 167.259(3)
MEr 143.9604 > 0.2 us 0+
M5Er 144.9574 09s B+
M6Er 145.9520 ~17s B+ 0+
WEYr 146.9495 25s E.C, B+ /~9.1
USEp 147.9446 4.5s B+ EC/6.8 0+
HomEy 10. s IT 11/2-
WYy 148.94231 10.7 s ECpP+ /8.1 Yt
150Er 149.93791 18.s B+ /36 /4.11 0+ ann.rad./
EC/64/ Ho k x-ray
0.4758
BIEr 150.93745 23.s B+, EC/5.2 7/2- ann.rad./
152Ey 151.93505 10.2's B+, EC/10/3.11 0+ ann.rad./
a/90/ 4.804/
155Er 152.935063 37.1s af 4.674 -0.934 -0.42 0.351
B+, EC/47/4.56  4.35/ (0.0945-1.700)
SEr 153.93278 3.7m B+, EC/99+/2.03 0+ ann.rad./
a/0.5/ 4.166/
15Er 154.93321 53 m B+, EC/47/3.84 (7/2-) -0.669 -0.27 ann.rad./
EC/53/ Ho k x-ray
0.1101
0.2415
15Er 155.93107 20. m B+, EC/1.7 0+ ann.rad./
0.0298
0.0352
0.0522

0.1336




11-142 Table of the Isotopes

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
I57Ey 156.93192 25.m B+, EC/3.5 3/2- -0.412 +0.92 ann.rad./
0.117
0.385
1.320
1.660
1.820
2.000
18Ey 157.92989 2.2h EC/99.5/1.78 0.74/ 0+ Ho k x-ray
B+/0.5/ 0.0719
0.2486
0.3868
199Er 158.930684 36. m B+ /7 /2.769 3/2- -0.304 +1.17 ann.rad./
EC/93/ Ho k x-ray
0.6245
0.6493
(0.07-2.5)
10y 159.92908 1.191d EC/0.33 0+ Ho k x-ray
(0.05-0.96)
161Ey 160.93000 321h EC/2.00 3/2- -0.37 +1.36 Ho k x-ray
0.8265
(0.07-1.74)
162Ey 0.139(5) 161.928778 0+
165Er 162.93003 125h EC/1.210 5/2- +0.557 +2.55 Ho k x-ray
0.4361
0.4399
1.1135
1 1.601(3) 163.929200 0+
165Ey 164.930726 10.36 h EC/0.376 5/2- +0.643 +2.71 Ho k x-ray
1Er 33.503(36) 165.930293 0+
167mEy 2.27 s 1.T./0.208 Y- Er k x-ray
0.2078
167Er 22.869(9) 166.932048 7/2+ -0.5639 +3.57
165Ep 26.978(18) 167.932370 0+
19Ey 168.934590 9.40d B-/0.351 0.35/~ 100 Ya- +0.485 Tm k x-ray
0.1098
0.1182
0Ey 14.910(36) 169.935464 0+
7Er 170.938030 7.52h B-/1.491 5/2- 0.66 2.9 Tm k x-ray
0.11160
0.29591
0.30832
(0.08-1.4)
12Ey 171.939356 2.05d B-/0.891 0.28/48 0+ Tm k x-ray
0.36/46 0.0597
0.4073
0.6101
3Er 172.9424 1.4 m B- /2.6 (7/2-) Tm k x-ray
0.1928
0.1992
0.8952
"*Er 173.9442 3.1m B-/1.8 0+ Tm k x-ray
(0.100-0.152)
5Er 174.9478 1.2m B- (0.0765-1.168)
7Er 175.9501 0+
7Er 176.954
oI 168.93421(2)
“Tm ~19ps p 1.70, 1.43

45 Tm 144.9701 3.1 pus p// ~ 10 1.73/91




Table of the Isotopes 11-143
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.4/9
LomTm 0.198's B+, p p/1.118/100
1.01/
0.89/8
146Tm 145.9664 0.08 s B+/14. p/1.19/100
p 1.01/28
0.94/22
W Tm 0.4 ms B+, p p/1.115
“Tm 146.9610 0.56 s EC, p+/85 ~10.7
p/15/ 1.052/
ST m 147.9578 0.7s B+, EC/12. ann.rad./
148Tm
9Tm 148.9527 09s B+, EC/~9.2 11/2-
150Tm 149.9500 2.3s B+, EC/~11.5 6- (0.1007-2.177)
51Tm 150.94548 4.8 B+, EC/7.5 ann.rad./
152 'y 8.s B+, EC/ 9+
152Tm 151.9444 5.5 B+, EC/8.8 ann.rad./
95Tm 152.94201 165 B+, EC/10 /6.46 ann.rad./
a/90 / 5.109/
154mTm 33s B+, EC/15/ a/5.031/100 ann.rad./
af 4.84/0.24 0.4605—0.7960
154Tm 153.94157 8.1s B+, EC/56 /7.4  a/4.956/100 ann.rad./
o/44 | 4.83/0.45
155Tm 154.93920 30.s B+, EC/5.58 0.0315
al 4.46/ 0.0638
0.0881
0.2268
0.5320
0.6067
156mTm 19.s af 4.46/
156Tm 155.93898 1.40 m B+, EC/7.6 2- +0.40 -0.5 ann.rad./
af 4.23/ 0.3446
0.4529
0.5860
"Tm 156.93697 3.6 m B+, EC/4.5 2.6 Y +0.48 ann.rad./
af 3.97/ 0.1104
0.3484
0.3855
0.4550
(0.1-1.58)
158Tm 157.93698 4.0 m B+, EC/74 /6.5 (2-) +0.04 +0.7 ann.rad./
EC/26/ Er k x-ray
0.1921
0.3351
0.6280
1.1498
(0.18-2.81)
Tm 158.93498 9.1m B+/23/3.9 5/2+ +3.42 +1.9 ann.rad./
EC/77/ Er k x-ray
0.0591
0.0848
0.2713
(0.05-1.27)
160mTm 1.24 m IT (5)
10Tm 159.93526 9.4 m B+/15/5.9 1- +0.16 +0.58 ann.rad./
EC/85/ Er k x-ray
0.1264
0.2642
0.7285

0.8544




11-144

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
Weight

Table of the Isotopes

Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
Resonance Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

0.8614

1.3685

léle

160.93355

31.m B+ EC/3.2 7/2+ +2.40 +2.9 ann.rad./

Er k x-ray

0.0595

0.0844

1.6481

(0.04-2.15)

162me

24.s L.T./90 / 5+ Tm k x-ray

B+, EC/10/ Er k x-ray

0.0669

0.8115

0.9003

162Tm

161.93400

21.7 m B+ /8 /4.81 1- +0.07 +0.69 ann.rad./

EC/92/ Er k x-ray

0.1020

0.7987

(0.1-3.75)

163Tm

162.93265

1.81h EC/98 /2.439 Yt -0.082 Er k x-ray

B+/1/ 0.0692

0.1043

0.2414

164-me

51m 1.T./80 / 6- 0.0914

B+, EC/20/ 0.1394

0.2081

0.2405

0.3149

164-Tm

163.93356

2.0 m B+ /36 /3.96 2.94/ 1+ +2.38 +0.71 ann.rad./

EC/64 / Er k x-ray

0.0914

165Tm

164.932435

1.253d EC/1.593 Yt -0.139 Er k x-ray

0.0472

0.0544

0.29728

0.80636

166T'm

165.93355

7.70 h EC/98 /3.04 2+ +0.092 +2.14 Er k x-ray

B+/2/ 0.0806

0.1844

0.7789

1.2734

2.0524

167Tm

166.932852

9.24d EC/0.748 Vot -0.197 Er k x-ray

0.0571

0.20778

168 m

167.934173

93.1d EC/1.679 3+ +0.23 +3.2 Er k x-ray

0.19825

0.4475

0.81595

169Tm

100

168.934213

Yt -0.232 -1.2

170Tm

169.935801

128.6 d B-/99.8/0.968  0.883/24 1- +0.247 +0.74 Yb k x-ray

EC/0.2/0.314 0.968/76 0.08425

171Tm

170.936429

1.92 - /0.096 0.03/2 Yt -0.230 0.06674
Y

0.096/98

172Tm

171.93840

2.65d B-/1.88 1.79/36 2- Yb k x-ray

1.88/29 0.07879

1.38722

1.46601

1.52982

1.60861

173Tm

172.939604

8.2h B-/1.298 0.80/21 Vot Yb k x-ray




Table of the Isotopes 11-145
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.86/71 0.3988
0.4613
74mT'm 2.29s
4Tm 173.94217 54 m B-/3.08 0.70/14 (4-) Yb k x-ray
1.20/83 0.07664
0.17669
0.27332
0.3666
0.99205
(0.08-1.6)
75Tm 174.94384 152 m B-/2.39 0.9/36 (1/2+) Yb k x-ray
1.9/23 0.36396
0.51487
0.94125
0.98247
176Tm 175.9470 1.9m B-/4.2 2.0/ (4+) Yb k x-ray
1.2/ 0.1898
0.3819
1.0691
77Tm 176.9490 1.4 m B-
7STm 177.9526
79Tm 178.955
YD 173.04(3)
148Yh 147.967 0+
9Yhb 148.964 0.7 s B+, p p/2.5-6.4/ 0.647
150Yh 149.9584 >0.2 ps 0+
lYb 150.9554 16s B+ /85
152Yh 151.9503 32s B+ EC/5.5 0+
153Yb 152.9495 4.s B+ EC/6.7
154Yb 153.94639 0.40s B+ EC/7 /4.49 0+ ann.rad./
a/93 / 5.32/
155Yh 154.9458 1.7s B+, EC/16 /6.0 -0.8 -1. ann.rad./
a/84 / 5.19/
1%¢Yb 155.94282 26.s B+, EC/21/3.57 0+ ann.rad./
a/79 / 4.69/
157Yb 156.94263 39.s B+, EC/99+/5.5 -0.64 ann.rad./
a/0.5/ 4.69/ 0.231
(0.035-0.670)
8Yb 157.93987 1.5m B+, EC/1.9 0+ ann.rad./
0.0741
0.2526
9Yb 158.94005 1.4 m EC, B+/5.1 -0.37 -.022 Tm k x-ray
0.1661
0.1772
0.3297
0.3903
160y 159.93755 4.8 m B+, EC/2.0 0+ ann.rad./
0.1404
0.1737
0.2158
161Yh 160.93790 42m B+, EC/3.9 3/2- -0.33 +1.03 ann.rad./
Tm k x-ray
0.0782
0.5999
0.6315
162 161.93577 189 m B+, EC/1.7 0+ ann.rad./
Tm k x-ray

0.1188




11-146 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.1635
15Yb 162.93633 11.1m B+ /26 /3.4 1.4/ 3/2- -0.37 +1.24 ann.rad./
Tm k x-ray
0.0636
0.8603
(0.06 —1.9)
164Yh 163.93449 1.26 h EC/1.0 0+ Tm k x-ray
0.0914
0.6752
165Yh 164.93528 9.9 m B+/10/2.76 1.58/ (5/2-) +0.48 +2.48 ann.rad./
EC/90 / Tm k x-ray
0.0801
1.0903
16Yb 165.93388 2.363d EC/0.30 0+ Tm k x-ray
0.0828
0.1844
0.7789
1.2734
2.0524
7Yb 166.934950 17.5m B+/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
168Yh 0.13(1) 167.933897 0+
169my’h 46. s 1.T./0.0242 1/2- Yb L x-ray
0.0242
19Yb 168.935190 32.02d EC/0.909 712+ -0.63 +3.5 0.1979/35.9
0.3078/10.05
0.0207-0.2611
170Yb 3.04(15) 169.934762 0+
Yb 14.28(57) 170.936326 1/2- +0.49367
2Yhb 21.83(67) 171.936382 0+
73Yb 16.13(27) 172.938211 5/2- -0.67989 +2.80
) 31.83(92) 173.938862 0+
5Yb 174.941277 4.19d B-/0.470 0.466/73 7/2- 0.77 Lu k x-ray
0.071/21 0.3963/13
0.353/6.2 (0.114-0.28)
176my’h 11.4s 1.T./1.051 (8-) Yb k x-ray
0.0961
0.1901
0.2929
0.3897
YL 12.76(41) 175.942572 10%y B-B- 0+
77y 6.41s L.T./0.3315 1/2- Yb k x-ray
0.1131
0.2084
77Yb 176.945261 19h B-/1.399 1.40 9/2+ Lu k x-ray
0.1504
78Yb 177.94665 123 h B-/0.65 0.25/ 0+ 0.1415
0.3246
0.3516
0.3815
0.6125
79Yb 178.9502 8. m B- /2.4
150Yb 179.9523 2.m B- 0+ 0.1028—0.4423
81Yh 180.9562
Lu 174.967(1)




Table of the Isotopes 11-147
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
150m] 1 0.045 ms p/1.29
0Lu 149.973 43. ms p
15Im] g 16 pus p/1.31
BlLu 150.9676 0.08s p/1.231
2L 151.9641 0.7 s
55Lu 152.9588 09s
%Lu 153.9575 1.0s B+, EC/10.8
155mL 2.6 ms a/7.41
%Lu 154.95432 0.07 s EC/8.0
al 5.66/90
1s6m 0.20's af 5.57/
>Lu 155.9530 ~05s B+, EC/9.5 ann.rad./
al 5.45/
17mLy ~9.6s o 4.925/
“"Lu 156.95010 4.8s B+, EC/94 /6.93 ann.rad./
al 5.00/
5Lu 157.94931 10.4's B+, EC/99 /8.0 ann.rad./
af 4.67/ 0.3682
0.4770
Lu 158.94663 12.3 s B+, EC/6.0 ann.rad./
0.1505
0.1875
0.3693
0Ly 159.9460 36.1s B+, EC/7.3 ann.rad./
0.2434
0.3957
0.5773
1ol 160.94357 12m B+, EC/5.3 ann.rad./
0.0437
0.0671
0.1003
0.1108
0.1562
0.2562
1e2m ~15m EC/ 4-
2L u 161.9433 137 m B+ EC/6.9 1- ann.rad./
0.1666
0.6314
15y 162.94118 4.1m B+, EC/4.6 ann.rad./
0.0539
0.0581
0.1504
0.1631
0.3717
Ly 163.94134 3.14m B+, EC/6.3 1.6/ 0.1238
3.8/ 0.2621
0.7404
0.8639
0.8804
Lu 164.93941 10.7 m B+, EC/3.9 2.06/ 1/2+ ann.rad./
0.1206
0.1324
0.1742
0.2036
(0.04-2.0)
166m2] 1y 21m B+/35/ (0-) ann.rad./
EC/65/ Yb k x-ray
1.0673
1.2566

2.0986




11-148

Elem.

or Isot.

Atomic Mass or
Weight

Natural
Abundance
(Atom %)

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy (/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

166mlLu

1.4 m

B+, EC/58 /

(3-)

ann.rad./

1.T./42 /0.0344

0.1024

0.2281

0.2861

0.8119

0.8301

166Lu

165.93986

2.8m

B+ /25 /5.5

ann.rad./

EC/75/

Yb k x-ray

0.1024

0.2281

0.3375

0.3679

167Lu

166.93827

52. m

B+ /2/3.1 21/

712+

Yb k x-ray

EC/98 /

0.0297

0.2392

(0.03-2.0)

168mLu

6.7 m

B+/12/

3+

ann.rad./

EC/88/

Yb k x-ray

1T/<0.8

0.1988/190

0.8960/100

0.9792/128

0.018-2.65

168Lu

167.93874

5.5m

B+ /6 /4.5 1.2/

ann.rad./

EC/94/

Yb k x-ray

0.1114

0.1124

0.2286

0.3483

1.4836

169le_l

2.7 m

1.T./0.0290

1/2-

Lu L x-ray

0.0290

169Lu

168.93765

1.419d

EC/2.293 1.271/

712+

2.30

3.5 Yb k x-ray

0.19121

0.9606

(0.08-2.1)

17()mLu

0.7 s

1.T./0.0929

Lu L x-ray

0.04449

0.0484

170Lu

169.93848

2.01d

EC/3.46 2.44/

0+

Yb k x-ray

0.58711

0.5908

1.28029

(0.1-3.38)

17]mLu

1.31m

1.T./0.0711

1/2-

Lu k x-ray

0.07119

171Lu

170.937913

8.24d

EC/1.479 0.362/

712+

2.30

3.42 Yb k x-ray

0.01939

0.66744

(0.02-1.3)

172mLu

3.7m

1.T./0.0419

Lu L x-rays

0.04186

172Lu

171.939086

6.64 d

EC/2.519

2.90

3.80 Yb k x-ray

0.18156

1.09367

(0.07-2.2)

173Lu

172.938931

137y

EC/0.671

712+

2.28

3.63 Yb k x-ray

0.07860

0.27198

174-mLu

142.d

1T/99.3/ 0.17086

1.50

Lu k x-ray

EC/0.7 /

0.067055




Table of the Isotopes 11-149

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
Lu 173.940338 33y EC/1.374 1- 1.9 Yb k x-ray
0.07664
1.2419
5Lu 97.41(2) 174.940772 712+ +2.2327 +3.49
176mLy 3.66 h B-/1.315 1.229/ 1- +0.318 -1.47 Hf k x-ray
1.317/ 0.088372
76Lu 2.59(2) 175.942686 3.73x 10"y  p-/1.192 7- +3.169 +4.92 Hf k x-ray
B+/<0.9 0.20187
0.30691
177m2] g 6. m B- 39/2- 0.089
7mLy 160.7 d 1T/22/0.9702 23/2- 2.33 5.4 Lu k x-ray
B- /78 Hf k x-ray
0.11295
0.20836
0.37850
0.41853
L 176.943758 6.65 d B-/0.498 0.497/ 7/2+ +2.239 +3.39 0.11295
0.20836
178m] u 23.1m B-/ (9-) 0.2166
0.3317
7SLu 177.945955 28.5 m B-/2.099 2.03/ 1+ Hf k x-ray
0.0932
1.3099
1.3408
(0.09-1.7)
7Lu 178.94733 4.6 h B- /1.405 1.35/ 7/2+ 0.2143
0.3377
1L 179.9499 57 m B-/3.1 1.49/ 0.40795/50.
(0.07-1.9)
By 180.9520 3.5m B- /2.5 (7/2+) 0.0458
0.2059
0.5749
82y 181.9550 2.0 m B-/~4.1 0.0978
0.7208
0.8182
5Ly 182.9576 58.s B-/ 7/2+
Lu 183.9609 20s B-
,Hf 178.49(2)
155Hf 152.971 >0.2 us
SAHf 153.965 2.8 EC, B+/~ 6.7 0+
155Hf 154.9634 09s EC, B+/8.
156Hf 155.9594 25. ms af 0+
1STHE 156.9584 0.11s af
158Hf 157.95480 29s EC/54 /5.1 0+
a/46 / 527/
19Hf 158.95400 565 B+, EC/88 /6.9 ann.rad./
a/12/ 5.09/
100Hf 159.95068 ~12.s B+, EC/97 /4.9 0+ ann.rad./
a/4.78
161Hf 160.95028 17.s al 4.60/
l2Hf 161.94721 38.s B+, EC/3.7 0+ ann.rad./
0.1739
0.1963
0.4101
15Hf 162.94709 40. s B+ EC/5.5 ann.rad./
0.0454
0.0621

0.0710




11-150

Elem.
or Isot.

Natural

Abundance

(Atom %)

Atomic Mass or
Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy (/MeV)

Particle Energy/
Intensity

(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

0.6882

164Hf

163.94438

2.8 m

EC, B+/3.0

0+

165H f

164.94457

1.32m

EC/4.6

11/2-

166Hf

165.94218

6.8 m

EC/93 /2.3

0+

ann.rad./

B+ /77

Lu k x-ray

0.0788

167Hf

166.94260

2.0m

B+ /40 /4.0

(5/2-)

ann.rad./

EC/60/

Lu k x-ray

0.1754

0.3152

168Hf

167.94057

259 m

B+, EC/1.8

0+

ann.rad./

(0.0144-1.311)

169Hf

168.94126

3.25m

EC/85/3.3

(5/2-)

ann.rad./

B+/15/

Lu k x-ray

0.3695

0.4929

170Hf

169.93961

16.0h

EC/1.1

0+

Lu k x-ray

0.0985

0.1202

0.1647

0.5729

0.6207

17]me

30.s

(1/2-)

+0.53

171Hf

170.94049

122 h

EC, B+ /2.4

712+

-0.67

+3.46

ann.rad./

Lu k x-ray

0.1221

0.6620

1.0714

172Hf

171.93945

1.87y

EC/0.35

0+

Lu k x-ray

0.02399

0.12582

(0.0818-0.123)

173Hf

172.94051

23.6 h

EC/1.6

Lu k x-ray

0.12367

0.13963

0.29697

0.31124

(0.1-2.1)

174Hf

0.16(1)

173.940046

2.0 x 10"y

0+

175Hf

174.941509

71.d

EC/0.686

5/2-

-0.60

+2.7

Lu k x-ray

0.08936

0.34340

176Hf

5.26(7)

175.941409

0+

177m2Hf

514 m

1.T./2.740

37/2-

Hf k x-ray

0.2140

0.2951

0.3115

0.3267

177m1Hf

11s

LT./

23/2+

Hf k x-ray

0.20836

0.22847

0.37851

177Hf

18.60(9)

176.943221

7/2-

+0.7935

+0.337

178m2Hf

3l.y

LT./

16+

+8.16

+6.00

Hf k x-ray

0.32555

0.42635

0.089-0.574

178m1Hf

40s

LT./

Hf k x-ray

0.21342

0.32555




Table of the Isotopes 11-151
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.42635
178Hf 27.28(7) 177.943699 0+
179m2Hf 25.1d 1.T./1.1057 25/2- 7.4 Hf k x-ray
0.1227
0.1461
0.3626
0.4537
179miHf 18.7 s 1.T./0.375 Ya- Hf k x-ray
0.1607
0.2141
Hf 13.62(2) 178.945816 9/2+ -0.641 +3.79
180mHf 5.52 h 1.T./1.1416 8- +9. +4.6 HIf k x-ray
0.2152
0.3323
0.4432
180Hf 35.08(16) 179.946550 0+
SImHf 1.5 ms /1.738 25/2-
ISIHf 180.949101 42.4.d B- /1.027 0.408/ 1/2- Ta k x-ray
0.13294/54
0.48200/100
0.3459/20
182mHf 62. m B- /54 /1.60 0.49/43 8- Hf k x-ray
IT/46 /1.173 0.95/10 0.0509
0.2244
0.3441
0.4558
0.5066
0.9428
182Hf 181.95055 8.9 x 10°y B-/0.37 0+ Ta k x-ray
0.2704/79
(0.098-0.270)
I8SHf 182.95353 1.07 h B-/2.01 1.18/68 3/2- Ta k x-ray
1.54/25 0.0732
0.4591
0.7837
184Hf 183.95545 4.1h B-/1.34 0.74/38 0+ Ta k x-ray
0.85/16 0.0414
1.10/46 0.1391
0.3449
185Hf 184.9588 ~3.5m B-/ 0.165
186Hf 185.9609 ~2.6m 0+ 0.738
STHE 186.9646 > 0.3 s
188Hf 187.967 > 0.3 ps 0+
T 180.94788(2)
155Ta 154.975 12 ps p/1.77
156Ta 155.9723 0.11s B+/~11.6
p/ 1.02/~ 100
157Ta 156.9682 10 ms af 6.117
p/ 0.927/3.4
158Ta 157.9667 37. ms al 6.05/100
5.97/100
1%9Ta 158.96302 0.6 s B+, EC/20/8.5  a/5.52/34 ann.rad./
a/80 / 5.60/55
1¢0Ta 159.9615 14s B+, EC/10.1 ann.rad./
a 541/
161 160.9584 3.16s B+, EC/7.5 ann.rad./
af 5.15
162Ta 161.9573 4.s EC/8.6




11-152

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy (/MeV)

Particle Energy/ Spin
Intensity (h/2 )
(MeV/%)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

163Ta

162.95433

10.6s

EC/6.8

164-':[‘a

163.95353

14.2's

B+ /8.5

3+

ann.rad./

of

4.62/

0.2110

0.3768

165':[‘a

164.95077

31l.s

ECB+/5.9

166

165.95051

34.s

B+ /82 /7.7

ann.rad./

EC/18/

Hf k x-ray

0.1587

0.3117

0.8101

167':[‘a

166.94809

1.4 m

B+, EC/5.6

ann.rad./

168y

167.94805

2.4 m

B+ /77 16.7

3+

ann.rad./

EC/23/

Hf k x-ray

0.1239

0.2615

0.7502

169']:‘a

168.94601

49 m

B+, EC/4.4

ann.rad./

0.0288

0.1535

0.1924

170Ta

169.94618

6.8 m

B +/70 /6.0

(3+)

ann.rad./

EC/35/

Hf k x-ray

0.1008

0.2212

171Ta

170.94448

23.3m

B+, EC/3.7

(5/2-)

0.0496

0.5018

0.5064

(0.05-1.02)

172']:‘a

171.94490

36.8 m

B+ /25 /4.9

@)

ann.rad./

EC/75/

Hf k x-ray

0.21396

1.10923

(0.09 —3.8)

173Ta

172.94375

3.6h

B+ /24 /3.7

(5/2-)

1.70

-1.9

ann.rad./

EC/76/

Hf k x-ray

0.06972

0.17219

(0.06 —2.7)

174Ta

173.94445

1.12h

B+ /27 /3.8

(3+)

ann.rad./

EC/73/

Hf k x-ray

0.09089

0.20638

(0.09-3.64)

175']:‘a

174.94374

10.5h

EC/2.0

712+

2.27

+3.7

Hf k x-ray

0.2077

0.2671

0.3487

176Ta

175.94486

8.1h

EC/3.1

Hf k x-ray

0.08837

1.15735

177’]:'a

176.944472

2.356 d

EC/1.166

712+

2.25

Hf k x-ray

0.11295

(0.07-1.06)

178m’]:‘a

2.4 h

EC/

Hf k x-ray

0.08886

0.21342

0.32555

0.42635

178']:‘a

177.94578

9.29 m

EC/99 /1.9

1+

+2.74

+0.65

ann.rad./

B+/1/

Hf k x-ray




Table of the Isotopes 11-153
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.09316
179Ta 178.945930 18y EC/0.110 7/2+ 2.29 3.37 Hf k x-ray
BomTa 0.0120(2) >1.2 x 10"y (9-) 4.82
180T 179.947465 8.15h EC/87 /0.854 1+ Hf k x-ray
B- /13 /0.708 0.61/3 W k x-ray
0.71/10 0.09333
0.10340
181Ta 99.9880(2) 180.947996 7/2+ +2.370 +3.3
182mTg 15.8 m 1.T./0.5198 10- Ta k x-ray
0.14678
0.17157
182Ta 181.950152 114.43d B-/1.814 0.25/30 3- +3.02 +2.6 W k x-ray
0.44/20 1.12127/100
0.52/40 1.22138/79
0.085—1.289
183Ta 182.951373 51d B-/1.070 0.45/5 712+ +2.36 W k x-ray
0.62/91 0.0847
0.0991
0.1079
0.2461
0.3540
184Ta 183.95401 87h B-/2.87 1.11/15 (5-) W k x-ray
1.17/81 0.2528/44.
0.4140/74.
(0.09-1.4)
185Ta 184.95556 49. m B-/1.99 1.21/5 (7/2+) W k x-ray
1.77/81 0.0697
0.1739
0.1776
186Ta 185.9586 10.5 m B- /3.9 2.2/ (3-) W k x-ray
0.1979
0.2149
0.5106
(0.09-1.5)
$7Ta 186.9605 >0.3 s
185Ta 187.9637 5 ps 0.292
189Ta 188.9658 > 0.3 us
W 183.84(1)
Lo8m\xy 0.14 ms o 8.28(3)/
155\ 157.975 1.3 ms af 6.433/96 0+
159\ 158.9729 7. ms a/
Lo 159.9685 0.08 s af 5.92/ 0+
Loy 160.9674 0.41s B+, EC/18/8.1
a/82/ 5.78/
Loy 161.9635 1.39s B+, EC/54 /5.8 0+
a/46 / 5.54/
163\y7 162.9625 2.8s B+, EC/59 /7.5
a/4l / 5.38/
a4 163.95895 6.s B+, EC/97 /5.0 0+ ann.rad./
al/3/ 5.15/
15N 164.95828 51s B+, EC/99 /7.0 ann.rad./
a/l/ 4.91/
166\K/ 165.95503 16.s B+, EC/99 /4.2 0+ ann.rad./
a/l/ 4.74/
1o\ 166.95482 20.s EC/5.6
168\ 167.95181 53.s EC/3.8 0+ ann.rad./
«/107%/ 4.40(1) Ta k x-ray

0.1755




11-154

Elem. Natural
or Isot.

(Atom %)

Abundance

Atomic Mass or
Weight

Half-life/
Resonance

Width (MeV)

Decay Mode/
Energy (/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin

(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

(0.037-0.573)

169W

168.95178

1.3 m

EC/5.4

ann.rad./

Ta k x-ray

0.123

(0.097-0.699)

170W

169.94923

24 m

EC/2.2

0+

ann.rad./

Ta k x-ray

0.3162

(0.060-0.144)

171W

170.94945

24 m

EC/4.6

ann.rad./

Ta k x-ray

0.1842

(0.052-0.479)

172W

171.94729

6.6 m

B+, EC/2.5

0+

ann.rad./

Ta k x-ray

0.0389

(0.034-0.674)

173W

172.94769

6.3 m

EC/4.0

ann.rad./

Ta k x-ray

0.4576

(0.035-0.623)

174-W

173.94608

35.m

EC/1.9

0+

ann.rad./

Ta k x-ray

0.3287

0.4288

(0.056—-0.429)

175W

174.94672

35. m

EC/2.9

(0.015-0.27)

176W

175.94563

2.5h

B+, EC/0.8

0.03358

0.06129

0.09487

0.10020

177W

176.94664

2.21h

EC/2.0

(1/2-)

Ta k x-ray

0.15505

0.18569

0.42694

178W

177.94588

21.6d

EC/0.091

0+

Ta k x-ray

179m\x/

6.4 m

1T/99.7/0.222

(1/2-)

W k x-ray

EC/0.3/

0.2220

179W

178.94707

38. m

EC/1.06

(7/2-)

Ta k x-ray

0.0307

180N 0.12(1)

179.946704

1.8 x 10%¥y

o/

0+

lng

180.948197

121.1d

EC/0.188

9/2+

Ta k x-ray

0.13617

0.15221

182\ 26.50(16)

181.948204

>7.7 x10%y

of

0+

183m\x/

5.15s

LT./

(11/2+)

W k x-ray

0.0465

0.0526

0.0991

0.1605

185\ 14.31(4)

182.950223

>4.1x 10y

of

+0.1177848

18w 30.64(2)

183.950931

>89 x 10y

a/

ISSmW

1.6 m

1.T./0.1974

11/2+

W k x-ray

0.0659

0.1315

0.1737

185W

184.953419

74.8 d

B-/0.433 0.433/99.9

3/2-

0.12536

186w/ 28.43(19)

185.954364

>8.2x 10"y

a/

0+

187m\x/

1.6 s

IT 0411

11/2+

(0.014-0.287)

187W

186.957161

239 h

B-/1.311 0.624/66

3/2-

0.62

Re k x-ray




Table of the Isotopes 11-155
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.315/16 0.68572/33
0.081-1.18 0.134-0.773
185\ 187.958489 69.78 d B-/0.349 0.349/99 0+ 0.0636
0.2271
0.2907
1N/ 188.9619 9.7 m B- /2.5 1.4/ (3/2-) 0.2604
2.5/ (0.1262-1.466)
190my ~ 0.06 ms (0.0585-0.694)
10N/ 189.9632 30. m B-/1.3 0.95/ 0+ Re k x-ray
0.1576
0.1621
N 190.9666 > 0.3 s
192\y7 191.968 > 0.3 ps 0+
sRe 186.207(1)
160Re 159.9821 0.7 ms p/ 1.261(6)/91
af 6.54/
161Re 160.9776 14 ms a/ 6.24
p 1.35
162Re 161.9760 0.10s af 6.12/94
6.09/94
165Re 162.97208 0.26 s B+, EC/9.0 a/5.87/32
af 5.92/66
164Re 163.9703 09s B+, EC/10.7
af 5.78/
15mRe ~2.37s af 5.502/
165Re 164.96709 26s B+, EC/87 /8.1
af 549/ < 5.
166Re 165.9658 2.5s B+, EC/9.4
a/ 5.50/
167mRe 6.2s a, EC/
17Re 166.9626 34s B+, EC/7.4
of 5.015/
1¢5Re 167.96157 44 B+, EC/9.1
af 4.833/ 0.1117
169mRe 8.1s a 4.70/
4.87/
1®Re 168.95879 16. s
17Re 169.95822 9.2s B+, EC/9.0 0.1560
0.3055
0.4125
7IRe 170.95572 152s EC/~5.7
12mRe 55.s B+, EC/ 2) ann.rad./
0.1234
0.2537
0.3504
”2Re 171.9554 15.s B+ EC/7.3 ann.rad./
0.1234
0.2537
17"Re 172.95324 2.0 m EC/~3.9 ann.rad./
174Re 173.95312 2.4 m B+, EC/5.6 ann.rad./
0.1119
0.2430
175Re 174.95138 5.8m B+, EC/4.3 ann.rad./
176Re 175.95162 5.3m B+, EC/5.6 (3+) ann.rad./
0.1089
0.2406
77Re 176.95033 14. m EC/78 /3.4 (5/2-) ann.rad./
B+/22/ W k x-ray




11-156

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
Weight

Table of the Isotopes

Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
Resonance Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

0.0797

0.0843

0.1968

178Re

177.95099

13.2m B+ /11 /4.7 3.3/ (3+) ann.rad./

EC/89/ W k x-ray

0.1059

0.2373

0.9391

179m]:{e

0.47 ms

179Re

178.94999

19.7 m EC/99 /2.71 0.95/ (5/2+) 2.8 W k x-ray

B+/1/ 0.1199

0.2900

0.4154

0.4302

1.6803

ISORe

179.95079

245m EC/92/3.80 1.76/ 1- 1.6 ann.rad./

B+/8/ W k x-ray

0.1036

0.9028

(0.07-2.2)

181Re

180.95007

20. h EC/1.74 5/2+ 3.19 W k x-ray

0.3607

0.3655

0.6390

ISZmRe

12.7h EC/ 0.55/ 2+ 3.3 +1.8 W k x-ray

1.74/ 0.0677

1.1214

1.2215

(0.06-2.2)

182Re

181.9512

2.67d EC/2.8 (7+) 2.8 +4.1 W k x-ray

0.0678

0.2293

1.1213

1.2214

183Re

182.95082

70.d EC/0.56 (5/2+) +3.17 +2.3 W k x-ray

0.16232

184-mRe

165.d 1.T./75/0.188 8+ +2.9 Re k x-ray

EC/25/ 0.1047

0.2165

0.92093

(0.10-1.1)

184Re

183.952521

38.d EC/1.48 3- +2.53 +2.8 W k x-ray

0.79207

0.90328

(0.1-1.4)

ISSRe

37.40(2)

184.952955

5/2+ +3.1871 +2.18

ISGmRe

2.0 x 10°y 1.T./0.150 8+ Re k x-ray

0.0590

186Re

185.954986

3.718d B- /92 /1.070 0.973/21 1- +1.739 +0.62 W k x-ray

EC/8/0.582 1.07/71 0.1227/0.6

0.1372/9.5

(0.63-0.77)

1871{e

62.60(2)

186.955753

42x10%y B-/0.00266 0.0025/ 5/2+ +3.2197 +2.07

lsste

18.6 m 1.T./0.172 (6-) Re k x-ray

0.0925

0.1059

188Re

187.958114

17.00 h B-/2.120 1.962/20 1- +1.788 +0.57 Os k x-ray

2.118/79 0.15502

0.309-2.022

189Re

188.95923

24. h B-/1.01 1.01/ (5/2+) 0.1471




Table of the Isotopes 11-157
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.2167
0.2194
0.2451
190mRe 3.0h B-/51/ (6-) Re k x-ray
LT./49/ 0.1191
0.2238
0.6731
(0.1-1.79)
1%Re 189.9618 3.0m B-/3.2 1.8/ (2-) Os k x-ray
0.1867
0.5580
0.6051
IRe 190.96313 9.7 m B-/2.05 1.8/
192mRe ~0.12 ms (0.0606-0.146)
2Re 191.9660 16. s B- /4.2 ~2.5/ (0.2-0.75)
19mRe ~ 0.08 ms (0.061-0.146)
1%Re 192.9675 >0.3 s
1%Re 193.9704 > 0.3 ps
,.0s 190.23(3)
1620s 161.984 1.8 ms a/ 6.60 0+
1505 162.9827 5.5 ms af 6.51
105 163.9780 0.04's o 0+
1650s 164.9768 0.07 s o
1%QOs 165.97269 0.18 s B+, EC/28 /6.3  6.27/ 0+ ann. rad./
al/72 / 5.98/
167Qs 166.9716 0.7s B+, EC/76 /8.2 ann.rad./
a/24 / 5.84/
150s 167.96780 2.2s B+, EC/51 /5.7 0+ ann. rad./
a/49 /
10Os 168.96702 33s B+, EC/89/7.7  5.57/80 ann.rad./
a/l3/ 5.51/12
5.54/8
90s 169.96358 7.1s B+, EC/5.0 0+ ann.rad./
af 5.40/ (0.162-0.216)
710s 170.96319 8.4s B+, EC/98 /7.1  «/5.24/93.5 ann.rad./
a/19 / 5.17/6.5 0.190—0.705
20s 171.96002 19.s B+, EC/99 /4.5 0+ ann.rad./
a/l.1/ 5.10/ (0.063-1.120)
0s 172.95981 16.s B+, EC/6.3 ann.rad./
a/0.4 / 4.94/ 0.142-0.299
1740s 173.95706 44.s B+, EC/3.9 0+ 0.118
a/0.02 / 4.76/ 0.138 / 0.001
0.158
0.325
°0s 174.95695 14 m B+, EC/5.3 0.125
0.181
0.248
76Os 175.95481 3.6m B+, EC/3.2 0+ 0.8155
0.7758
0.8573
1.2093
1.2909
1770s 176.95497 2.8 m B+, EC/4.5 (1/2-) 0.0848
0.1958
0.3002
1.2686
70s 177.95325 5.0m B+, EC/2.3 0+ ann.rad./

0.5946




11-158 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.6850
0.9687
1.3311
1790s 178.95382 7.m B+, EC/3.7 ann.rad./
0.0654
0.2186
0.5938
%0s 179.95238 21.5m B+, EC/1.5 0+ Re k x-ray
0.0202-0.7174
18Im(Qg 1.75h EC/ (1/2-) ann.rad./
0.0489
1810g 180.95324 2.7 m EC/2.9 (7/2-) ann.rad./
0.11794
0.23868
0.8267
(0.07-2.64)
8205 181.95211 21.5h EC/0.9 0+ Re k x-ray
0.1802
0.5100
183mQs 99h EC/84/ Y- Os k x-ray
LT./16/ Re k x-ray
1.1020
1.1080
80s 182.95313 13.h EC/2.1 9/2+ -0.79 +3.1 Re k x-ray
0.1144
0.3818
%105 0.02(1) 183.952489 0+
1850s 184.954042 93.6d EC/1.013 Ya- Re k x-ray
0.6461
0.8748
0.8805
%QOs 1.59(3) 185.953838 2.x 10"y af ~2.75/ 0+
¥70s 1.96(2) 186.955750 Y- +0.0646519
1880s 13.24(8) 187.955838 0+
1#9mQg 5.8h 1.T./0.0308 9/2- Os L x-ray
0.0308
190s 16.15(5) 188.958148 3/2+ +0.65993 +0.86
10mQg 9.9 m 1.T./1.705 10- -0.6 Os k x-ray
0.1867
0.3611
0.5026
0.6161
1905 26.26(2) 189.958447 0+
ImQg 13.1h 1.T./0.0744 3/2- Os k x-ray
0.0744
910s 190.960930 15.4.d B-/0.314 0.140/100 9/2- +2.5 Ir k x-ray
0.1294
192mQg 6.0s 1.T./2.0154 (10-) Os k x-ray
0.2058/65.9
0.5692/70
(0.201-1.000)
19205 40.78(19) 191.961481 0+
%0s 192.964152 30.5h B-/1.141 1.04/20 3/2- +0.730 +0.47 Ir k x-ray
0.1389
0.4605
0s 193.965182 6.0y B-/0.097 0.054/33 0+ Ir L x-ray
0.096/67 0.0429
19%50s 194.968 6.5 m B-/2.0 2.0/
%0s 195.96964 34.9 m B-/1.16 0.84/ 0+ 0.1262/5

0.4079/5.9




Table of the Isotopes 11-159
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1970s 2.8 m B- 0.2239
(0.0412-0.406)
r 192.217(3)
1o4p 163.9922 0.06 ms p 1.78
165]p 164.9875 0.3 ms p/87 1.71
a/l13 6.72
toomy 14.3 ms a/98.2 6.545
p/1.8 1.32
Loe]p 165.9858 0.010's a/93 6.56
p/6.9 1.15
167m] 26. ms a/48, P+ 6.39/90
p/32 1.25/0.42
167y 166.98167 32. ms a/80, P+ 6.35/48
p/0.4 1.06/39.3
168]p 167.9799 0.16 s a/82
169mp 280. ms af 6.12/59
199y 168.97630 353. ms a/ 5.99/42
707y 169.9750 0.43s af 6.03/
My 170.97163 13s af 591/
2Ip 171.9705 21s a/ 5.811/ 0.228
(0.379-0.475)
7]y 172.96750 3.0s af 5.665/ 0.0493
(0.092-0.296)
74T 173.96686 4.s af 5.478/ 0.1587
(0.276-1.33)
7 174.96411 ~4.5s al 5.393/ 0.1056
6]y 175.96365 8.s EC, p+/80 0.260
a/3.2/ 5.118/ (0.135-0.415)
7 176.96130 30.s EC, B+/5.7 0.184
a/0.06/ 5.011/ (0.062-0.194)
78]y 177.96108 12.s B+, EC/6.3
0.1320
0.2667
0.3633
7y 178.95912 4. m EC/4.9 0.0975
(0.045-0.220)
180 179.95923 1.5m EC/6.4 0.2765
((0.132-1.106)
181y 180.95763 4.9 m B+, EC/4.1 (7/2+) ann.rad./
0.1076
(0.0196-1.715)
1827y 181.95808 15. m B+ /44 /5.6 ann.rad./
EC/56 / Os k x-ray
0.1273
0.2370
18] 182.95685 57.m B+ EC/3.5 ann.rad./
0.0877
0.2285
0.2824
184 183.95748 3.0h B+ /12 /4.6 2.3/ 5- 0.70 +2.41 ann.rad./
EC/88/ 2.9/ Os k x-ray
0.11968
0.2640
0.3904
5] 184.95670 14. h B+ /3 /2.4 (5/2-) 2.60 -2.1 ann.rad./
EC/97 / Os k x-ray
0.2543

1.8288




11-160 Table of the Isotopes

Half-life/
Resonance
Width (MeV)

Elect.
Quadr.
Mom. (b)

Atomic Mass or
Weight

Natural
Abundance
(Atom %)

Elem.
or Isot.

Decay Mode/
Energy (/MeV)

Particle Energy/
Intensity
(MeV/%)

Spin Nuclear
(h/2 ) Magnetic
Mom. (nm)

y-Energy /
Intensity
(MeV/%)

186mIr

1.7h

EC/

(2-) 0.64

+1.46

Os k x-ray

0.1371

0.7675

ISGIr

185.95795

15.7h

EC/98 /3.83

(5+) 3.9

-2.55

Os k x-ray

B+/2/

0.1372

0.2968

0.4348

(0.13-3.0)

1871r

186.95736

10.5h

EC/1.50

3/2+

+0.94

Os k x-ray

0.0743

0.4009

0.4271

0.6109

0.9128

18]

187.95885

1.72d

B+ /2.81 1.13/

(2-) 0.30

+0.48

Os k x-ray

EC/99+ / 1.64/

0.1550

0.4780

0.6330

2.2146

1891[.

188.95872

13.2d

EC/0.53

3/2+ 0.13

+0.88

Os k x-ray

0.2449

190m21 r

3.09 h

B+, EC/95/

(11-)

0.376

LT./5/

19()m11r

1.12h

L.T. /0.0263

Ir L x-ray

19OIr

189.960546

11.8d

EC/2.0

(4+) 0.04

+2.8

Os k x-ray

0.1867

0.4072

0.5186

0.5580

0.6051

(0.2-1.4)

lglmlr

4.93s

1.T./0.1714

11/2- +0.603

Ir k x-ray

0.1294

1911[.

37.3(2)

190.960594

3/2+ +0.151

+0.82

192m21r

241.y

1.T./0.161

(9+)

Ir k x-ray

192m11r

1.44 m

1.T./0.0580

(1+)

Ir L x-ray

0.0580

0.3165

1921r

191.962605

73.83d

B- /1.460

(4-) +1.92

+2.15

Pt k x-ray

0.31649/83.

0.46806/48.

193mIr

10.53d

1.T./0.0802

11/2-

Ir L x-ray

0.0803

1931[.

62.7(2)

192.962926

3/2+ +0.164

+0.75

l94mIr

170.d

B/

11

Pt k x-ray

0.3284

0.4829

0.5624

194-Ir

193.965078

193 h

B-/2.247 1.92/9

1- +0.39

+0.34

0.2935

2.25/86

0.3284

0.6451

(0.1-2.2)

195mIr

39h

B/ 0.41/

(11/2-)

Pt k x-ray

0.97/

0.3199/9.6

0.3649/9.5

0.4329/9.6

0.6849/9.6

1951[.

194.965980

2.8h

B-/1.120 1.0/80

(3/2+)

Pt k x-ray

1.11/13

0.0989/9.7

196mIr

140 h

B-/ 1.16/

Pt k x-ray




Table of the Isotopes 11-161
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.3557
0.3935
0.4471
0.5214
0.6473
9]y 195.96840 52.s B-/3.21 2.1/15 0- 0.3329
3.2/80 0.3557
0.7796
197m]p 89 m B-/ (11/2-) 0.3465
1LT./ see Ir[197]
Wy 196.96965 5.8 m B-/2.16 1.5/ (3/2+) 0.0531
2.0/ 0.1351
0.4306
0.4697
8] 197.9723 8.s B-/4.1 0.4074
0.5070
9 198.97380
Pt 195.084(9)
1e6pt 165.995 0.3 ms af 7.11/ 0+
167t 166.930 0.9 ms a/ 6.98/
165pt 167.9882 2.1 ms a 6.82 0+ 0.582/69
0.594/69
0.725/62
19Pt 168.9867 7.0 ms o 6.69
170pt 169.98250 14.0 ms o 6.55 0+ 0.509/100
0.662/86
0.214-0.726
7Pt 170.9812 0.05s o 6.45 0.4450
(0.1564-1.208)
172pt 171.97735 0.10s af 6.31/94 0+
173pt 172.9764 0.36 s B+, EC/8.2 6.23
a/ 6.20/
174pt 173.97282 0.89s B+, EC/17 /5.6 0+
a/83 / 6.040/
175pt 174.97242 25s B+, EC/65 /7.6 0.0774
a/35/ 5.831/5 0.1354
5.96/54 0.2128
6.038/
176pt 175.96895 6.3s B+, EC/60 /5.1 0+ ann.rad./
a/40 / 5.528/0.6 0.2277
5.750/41
7Pt 176.96847 11.s EC/91 /6.8 5.53/ 0.0908
al/9/ 5.485/3
5.525/6
178pt 177.96565 21.s EC/93 /4.5 0+
al7 / 5.286/0.2
5.442/7
7Pt 178.96536 33.s B+, EC/5.7 +0.43
af 5.16/
180p 179.96303 52.s B+, EC/99.7 /3.7 0+
a/0.3 / 5.140/
181pt 180.96310 51.s B+, EC/5.2 +0.48
182p¢ 181.96117 2.7m B+, EC/2.9 0+ ann.rad./
0.1360
0.1460
0.2100
183mpP 43.s B+, EC/ (7/2-) +0.78 +3.4 ann.rad./
LT./ 0.3132/26




11-162

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy (/MeV)

Particle Energy/
Intensity
(MeV/%)

Table of the Isotopes

Spin Nuclear Elect. Y-Energy /
(h/2 ) Magnetic Quadr. Intensity
Mom. (nm) Mom. (b) (MeV/%)

0.3164/59

0.6296/100

0.058-1.75

183Pt

182.96160

B+, EC/4.6

+0.50 ann.rad./

0.119/100

0.307/93

0.260/90

0.058-1.377

184Pt

183.95992

17.3 m

B+, EC/2.3

0+ ann.rad./

0.1549

0.1919

0.5484

ISSmPt

33.m

B+, EC/

Ya- +0.5

ISSPt

184.96062

1.18h

B+, EC/3.8

(9/2+) -0.75 +3.7 ann.rad./

0.1353

0.1974

0.2296

0.2551

186Pt

185.95935

2.0h

B+, EC/1.38

0+ ann.rad./

0.6115

0.6892

187Pt

186.96059

2.35h

B+, 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

188Pt

187.95940

102d

EC/0.51

0+ Ir k x-ray

0.1876

0.1951

189Pt

188.96083

109h

B+, EC/1.97

3/2- -0.43 -1.2 Ir k x-ray

0.0943

0.6076

0.7214

(0.09-1.47)

190Pt

0.014(1)

189.95993

45x%x 10"y

0+

19]I)t

190.961677

2.86d

EC/1.02

(3/2-) -0.50 -0.9 Ir k x-ray

0.3599

0.4094

0.5389

192Pt

0.782(7)

191.961038

0+

193mPt

4.33d

1.T./0.1498

13/2+ -0.75 Pt k x-ray

0.1355

193p¢

192.962988

60.y

EC/0.0566

(1/2-) +0.60 Ir k x-rays

194-Pt

32.967(99)

193.962680

0+

195mPt

4.01d

1.T./0.2952

13/2+ -0.61 +1.4 Pt k x-ray

0.0989

195Pt

33.832(10)

194.964791

1/2- +0.6095

196Pt

25.242(41)

195.964952

0+

l97mPt

1.590 h

LT./97 /

13/2+ Pt k x-ray

B-/3/

0.0530

0.3465

197Pt

196.967340

199h

B-/0.719

1/2- 0.51 Au k x-ray

0.1914

0.2688

198Dt

7.163(55)

197.967893

0+

199mPt

13.6s

1.T./0.424

13/2+ Pt k x-ray

0.3919

199p¢

198.970593

30.8 m

B- /1.70

0.90/18

(5/2-) 0.3170/3.88




Table of the Isotopes 11-163
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.14/14 0.49375/4.47
0.5430/11.7
(0.055-1.293)
200pt 199.971441 12.5h B-/~0.66 0+ Au k x-ray
0.13590
0.22747
0.24371
201pg 200.97451 2.5m B- /2.66 (5/2-) 0.070
0.152
0.222
1.760
202mPt 0.3 ms (0.535-0.719)
202pg 201.9757 1.8d 0+ 0.440
AU 196.966569(4)
170m Ay 0.62 ms p/58 1.74/
a/42 7.11/
0Au 169.9961 0.30 ms p/89 1.46/
a/ll 7.00/
7imAu 1.09 ms a/66 6.995
p/34 1.694
7Au 170.99188 0.022 ms p/100 1.437
72 Au 171.9900 4 ms a/7.02 6.86
173m Ay 15 ms a/92 6.732
73 Au 172.98624 0.02s a/94 6.672
74 Au 173.9848 0.14's o 6.54
75Au 174.98127 0.15s o
176 Au 175.9801 09s B+, EC/10.5
a/ 6.260/80
6.290/20
77 Au 176.97687 12s af 6.115/
6.150/
78Au 177.9760 2.6 af 5.920/
2 Au 178.97321 7.55s af 5.85/
180Au 179.97252 8.1s EC/8.6 5.65 0.1522
af 5.61 0.2564
5.50 0.5242
0.6765
0.8084
0.8597
181Au 180.97008 114s EC/97.5/6.3 5.482/
al/2.7/
182Au 181.96962 21.s B+ EC/6.9 ann.rad./
a/0.13/ 0.1549
0.2649
(0.13-1.4)
18 Au 182.96759 42.s EC/5.5 +1.97 0.1630
a/0.8/ 0.2730
0.3625
184m Ay 48s LT. (2+) +1.44 +1.9 0.069(IT)
AU 183.96745 21.s EC, p+/7.1 (5+) +2.07 +4.7
«/0.013/
185m Ay 6.8 m B+, EC/
1.T./0.145
15 Au 184.96579 4.3 m B+, EC/4.71 (5/2-) +2.17 -1.1 ann.rad./
a/0.26/
186m A g <2.m B+, EC/ 0.1915
15 Au 185.96595 10.7 m B+ EC/6.0 3- -1.26 +3.1 ann.rad./




11-164

Elem.
or Isot.

Natural
Abundance
(Atom %)

Atomic Mass or
Weight

Half-life/
Resonance
Width (MeV)

Decay Mode/  Particle Energy/
Energy (/MeV) Intensity
(MeV/%)

Spin
(/2/2 1)

Table of the Isotopes

Nuclear Elect. Y-Energy /
Magnetic  Quadr. Intensity
Mom. (nm) Mom. (b) (MeV/%)

a/8(10)*/

0.1915

0.2988

187m Au

2.3s

IT

9/2-

187Au

186.96457

8.3 m

B+, EC/3.60

1/2+

+0.54 ann.rad./

0.9152

1.2668

1.3321

1.4081

188 A

187.96532

8.8 m

B+,EC/5.3

-0.07 ann.rad./

0.2660

0.3404

0.6061

189m Au

4.6 m

B+, EC/

11/2-

+6.19 0.1667

189Au

188.96395

28.7 m

EC/96 /3.2

1/2+

+0.49 ann.rad./

B+ /4/

Pt k x-ray

0.4478

0.7133

0.8128

190Au

189.96470

43. m

B+ /2 /4.44

-0.07 ann.rad./

EC/98/

Pt k x-ray

0.2958

0.3018

0.5977

l9lmAu

09s

1.T./0.2663

(11/2-)

6.6 Au k x-ray

0.2414

0.2526

191Au

190.96370

32h

EC/1.83

3/2+

+0.137 +0.72 Pt k x-ray

0.5864/16

(0.088-1.30)

19215‘1_l

191.96481

49h

B+ /5/3.52 2.19/

-0.011 -0.23 ann.rad./

EC/95/ 2.49/

Pt k x-ray

0.2959

0.3165

193mAu

39s

1.T./0.2901

11/2-

6.2 +1.98 Au k x-ray

0.2580

193 A

192.96415

176 h

EC/1.07

3/2+

+0.140 +0.66 Pt k x-ray

0.1862

0.2556

194Au

193.96537

1.64d

B+/3/2.49 1.49/

+0.076 -0.24 ann.rad./

EC/97/

Pt k x-ray

0.2935

0.3284/61

195mAu

30.5s

1.T./0.3186

11/2-

6.2 +1.9 Au k x-ray

0.2617

195 A

194.965035

186.10d

EC/0.227

3/2+

+0.149 +0.61 Pt k x-ray

196m2 Au

9.7h

1.T./0.5954

12-

5.7 Au k x-ray

0.1478

0.1883

196m1Au

8.1s

1.T./0.0846

8+

0.0847

196Au

195.966570

6.17d

EC/92 /1.506

+0.591 0.81 Pt k x-ray

197m Au

7.8s

1.T./0.4094

11/2-

+6.0 +1.7 Au k x-ray

B- /8 /0.686

0.1302

0.2790

197Au

100.

196.966569

3/2+

+0.14575 +0.55

198mAu

2.30d

1.T./0.812

(12-)

Au k x-ray

0.0972

0.1803

0.2419

198Au

197.968242

2.695d

B- /1372 0.290/1

+0.5934 +0.64 Hg k x-ray

0.961/99

0.411794




Table of the Isotopes 11-165
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
199 Au 198.968765 3.14d B-/0.453 0.25/22 3/2+ +0.2715 +0.51 Hg k x-ray
0.292/72 0.15837
0.462/6 0.20820
200m Ay 18.7h B-/84/1.0 0.56/ 12- 59 Au k x-ray
LT./16/ 0.2559/71
0.3680/77
0.4978/73
0.5793/72
0.084—0.904)
20Au 199.97073 48.4 m B-/2.24 0.7/15 1- 0.3679/19
2.2/77 1.2254/10.6
(0.077-1.570)
21 Au 200.971657 26. m B-/1.28 1.27/82 3/2+ (0.027-0.732)
22Au 201.9738 29.s B- /3.0 (1-) 0.4396
2B Au 202.975155 1.0 m B-/2.14 ~1.9/ 3/2+ (0.04-0.37)
204 Au 203.9777 40.s B- /4.5 (2-) 0.4366
15113
2% Au 204.9799 3l.s B-/ (0.38-1.33)
HE 200.59(2)
"Hg 171.0038 0.06 ms o 7.49
”Hg 171.9988 0.3 ms o 7.36 0+
Hg 172.9972 0.8 ms o 7.20
7*Hg 173.99286 1.9 ms o 7.07 0+
7Hg 174.9914 0.02s [o¢
"Hg 175.98736 21 ms o 6.74/94 0+
177mHg 15 ps IT 0.246
"Hg 176.9863 0.13s o 6.58
"Hg 177.98248 0.26 s EC/50 /6.1 0+
a/50 / 6.43/
"Hg 178.98183 1.05s EC/8.0
af 6.29/
%Hg 179.97827 26s EC/5.5 0+ 0.1250
af 6.12/33 0.3005
5.69/.03 0.3812
' Hg 180.97782 3.6s B+ EC/76 /|~ 7.3 (1/2-) +0.507 0.0663
a/24 / 0.0811
0.0924
0.1474
0.1587
0.2142
0.2398
182Hg 181.97469 10.8 s B+, EC/85/5.0 0+ 0.129/122
a/15/ 5.87/8.6 0.2176/66
5.45/0.03 0.0256—-0.543
15Hg 182.97445 9.s B+, EC/77/6.3 Y2 +0.524 0.0714
af 5.83/ 0.0874
5.91/ 0.1538
18'Hg 183.97171 309s B+, EC/99/4.1 0+ 0.1565/102
a/l/ 5.54/1.3 0.2367/100
5.07/0.002 0.2384/18
(0.018-0.4227)
185mHg 21.s B+, EC,IT, a/ 5.37/ 13/2+ -1.02 +0.2 0.211
0.292
1%Hg 184.97190 51.s B+, EC/95/5.8 Y- +0.509 0.02—0.55
Hg 185.96936 1.4 m B+, EC/3.3 0+ 0.1119
a 5.09/0.02 0.2518
1$/mHg 1.7 m B+, EC/ 13/2+ -1.04 +0.5 see Hg187
$"Hg 186.96981 2.4 m B+, EC/4.9 3/2- -0.594 -0.8 0.1034/32




11-166

Elem.
or Isot.

Natural Atomic Mass or
Abundance Weight

(Atom %)

Half-life/
Resonance
Width (MeV)

Decay Mode/

Energy (/MeV)

Particle Energy/
Intensity

(MeV/%)

Spin
(/2/2 1)

Table of the Isotopes

Nuclear Elect.
Magnetic  Quadr.
Mom. (nm) Mom. (b)

y-Energy /
Intensity
(MeV/%)

0.2334/100

0.2403/33

0.27151/31

0.3763/38

0.5254/30

0.10-2.18

188Hg

187.96758

32m

B+, EC/2.3

0+

0.0988

(04

4.61

0.1148

0.1424

0.1900

189m]_[g

8.6 m

EC/

13/2+

-1.06 +0.7

0.0780

0.3210

0.4345

0.5655

(0.08-2.170)

189Hg

188.96819

7.6 m

EC/4.2

3/2-

-0.6086 -0.8

0.2005

0.2038

0.2386

0.2485

190Hg

189.96632

20.0 m

EC/1.5

0+

0.1296

0.1426

191m]_[g

51.m

B+/6/

13/2+

-1.07 +0.6

ann.rad./

EC/94 /

Au k x-ray

0.2741

0.4203

0.5787

(0.07-1.9)

191Hg

190.96716

50. m

B+, EC/3.2

(3/2-)

-0.62 -0.8

0.1963

0.2247

0.2524

192Hg

191.96563

5.0h

EC/~0.5

0+

Au k x-ray

0.1572

0.2748

0.3065

193m]_[g

11.8h

B+, EC/91 /

13/2+

-1.05843 +0.92

Hg k x-ray

1.T./9/0.2901

0.1866

0.2580

0.4076

0.5733

0.9324

(0.1-1.96)

193Hg

192.96667

3.8h

EC, B+/2.34

3/2-

-0.6276 -0.7

0.1866

0.2580

0.8611

194Hg

193.96544

520.y

EC/0.04

0+

Au L x-rays

195mHg

1.67d

1.T./(54)/0.3186

13/2+

-1.04465 +1.1

Hg k x-ray

EC/(46)/

Au k x-ray

0.2617

0.5603

0.7798

195Hg

194.96672

10.5h

EC/1.51

1/2-

+0.541475

Au k x-ray

0.0614

0.7798

196Hg

0.15(1) 195.965833

>2.5x 10y

0+

197mHg

23.8h

1.T./(93)/0.2989

13/2+

-1.02768 +1.2

Hg k x-ray

Au k x-ray

0.13398

197Hg

196.967213

2.69 d

EC/0.600

1/2-

+0.527374

Au k x-ray

0.07735

198Hg

9.97(20) 197.9667690

0+




Table of the Isotopes 11-167
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
199mHg 42.7 m 1.T./0.532 13/2+ -1.014703 +1.2 Hg k x-ray
0.15841
“Hg 16.87(22) 198.9682799 1/2- +0.505885
2OHg 23.10(19) 199.9683260 0+
¥'Hg 13.18(9) 200.970302 3/2- -0.560226  +0.39
22Hg 29.86(26) 201.970643 0+
23Hg 202.972873 46.61d B-/0.492 0.213/100 5/2- +0.8489 +0.34 TI k x-ray
0.279188
WiHg 6.87(15) 203.9734939 0+
25Hg 204.976073 52m B-/1.531 1.33/4 1/2- +0.6010 0.20378
(0.2-1.4)
2Hg 205.97751 8.2m B-/1.31 0.935/34 0+ Tl k x-ray
1.3/63 0.3052
0.6502
Y"Hg 206.9826 2.9 m B- /4.8 (9/2+)
28Hg 207.9859 41. m B- 0+ 0.474
2Hg 208.9910 36s B- 0.324
2Hg 209.9945 > 0.3 s B- 0+
o1l 204.3833(2)
1767 176.0006 5ms p 1.26/~ 100
177mT] 0.23 ms p/51 1.95
a/49 7.48
77T 176.99643 0.017 s a/73
p/27
178T] 177.9949 0.25s af 6.704
6.785
6.62
6.859
179mT] 1.7 ms [od /7.21/80
o /7.10/20
17T 178.99109 0.3s o 6.57/
180T] 179.9899 15s al/8 6.28/30
6.36/30
6.21/18
6.56/15
6.47/7
181mT] 1.4 ms o 6.58/100
181T] 180.98626 3.2 ms a/ <10 6.19/100
18277 181.9857 3.s B+, EC/10.9 0.351
(0.26-0.41)
183mT] 53. ms o 6.33/80 9/2- 0.0618
6.38/16 (0.046-0.0894)
6.46/4
18T 182.98219 5.s B+, EC/7.7 Yot 0.208
18471 183.98187 11.s B+, EC/(98)/9.2 0.2868
o/(2)/ 6.16/ 0.3399
0.3667
185mT] 1.8s 1.T./0.453 (9/2-) 0.1688
a/5.97 6.01 0.2840
18571 184.9788 20. s EC/B+/6.6
18emT] 4.s 1.T./0.374 0.3738
180T 185.9783 28.s B+, EC/7.5 0.3567
0.4026
0.4053
187mT] 156 s LT./~0.33 (9/2+) +3.8 -2.4 0.2995
18771 186.97591 50.s B+, EC/6.0 Yot 1.6
188mT] 1.18 m B+, EC/ (7+) Hg k x-ray

0.4129




11-168

Elem.
or Isot.

Natural Atomic Mass or
Abundance Weight
(Atom %)

Half-life/
Resonance
Width (MeV)

Decay Mode/
Energy (/MeV)

Particle Energy/

Intensity
(MeV/%)

Spin
(/2/2 1)

Nuclear
Magnetic
Mom. (nm)

Table of the Isotopes

Elect.
Quadr.
Mom. (b)

y-Energy /
Intensity
(MeV/%)

0.5043

0.5921

188"

187.97601

1.2m

B+, EC/7.8

+0.48

+0.13

see T1[188m]

0.4129

189mT1

1.4 m

B+, EC/

+3.878

-2.29

0.2156

0.2284

0.3175

0.4452

1897

188.97359

2.3 m

B+, EC/5.2

(1/2+)

0.3337

0.4510

0.5223

0.9422

190mT1

3.7m

B+, EC/

4.2/

+0.495

+0.29

0.1968

0.4164

0.7311

190T1

189.97388

2.6m

B+, EC/7.0

5.7/

+0.25

-0.33

0.4164

0.6254

0.6838

1.0999

19]mT1

52m

B+, EC/(98)/

(9/2+)

+3.903

0.2157

0.2647

0.3256

0.3359

191Tl

190.97179

(1/2)

1.59

192mT1

10.8 m

B+, EC/

(7+)

+0.518

0.46

0.1740

0.4228

0.6348

0.7863

0.7455

192Tl

191.97223

9.6 m

B+, EC/6.4

2-)

+0.20

-0.33

0.3975

0.4228

0.6908

193mTl

2.1m

LT./(75)/

(9/2-)

+3.948

0.3650

193T1

192.9707

22.m

B+, EC/3.6

(1/2+)

+1.591

0.2077

0.3244

0.3440

0.6761

1.0447

1.5793

194-mT1

32.8m

B+ /(20)/~ 0.30

(7+)

+0.540

+0.61

ann.rad./

EC/(80)/

Hg k x-ray

0.4282

0.6363

0.7490

194T1

193.9712

33.0m

B+, EC/5.3

0.140

-0.28

0.4279/75.2

0.6452/10.8

(0.395-1.623)

195mTl

3.6s

1.T./0.483

9/2-

TI k x-ray

0.0990

0.3836

195

194.96977

1.16h

EC/97/2.8

1/2+

+1.58

ann.rad./

B+/(3)/

Hg k x-ray

0.2422

0.5635

0.8845

1.3639

(0.13-2.5)

196mT1

141h

B+, EC/95/4.9

(7+)

0.55

+0.76

0.0840

0.4261

0.6353




Table of the Isotopes 11-169

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

0.6954

(0.08-1.0)

6] 195.97048 1.84h B+ /(15)/4.4 2- +0.072 -0.18 ann.rad./

EC/(85)/ Hg k x-ray

0.4257

0.6105

(0.03-2.4)

197mT] 0.54's 1T/53/0.608 9/2- Tl k x-ray

B+, EC/47/ 0.2262

0.4118

0.5872

0.6367

1971 196.96958 2.83 h B+/(1)/2.18 1/2+ +1.58 Hg k x-ray

EC/(99)/ 0.1522/8.2

0.4258

18T 1.87h B+, EC/(53)/ 7+ +0.64 Hg k x-ray

1T/47/0.5347 Tl k x-ray

0.4118

0.5872

0.6367

1997 197.9405 53h EC,B+/(1)/3.5 1.4/ 2- Hg k x-ray

2.1/ 0.4118

2.4/ 0.6367

0.6759

(0.23-2.8)

19T 198.96988 7.4h EC/1.4 1/2- +1.60 Hg k x-ray

0.2082

0.2473

0.4555

200T] 199.97096 1.087d EC/2.46 1.07/ 2- 0.04 Hg k x-ray

1.44/ 0.36799

1.2057

(0.11-2.3)

2171 200.97082 3.038d EC/0.48 1/2+ +1.605 Hg k x-ray

0.13528

0.16740/10.0

2027] 201.97211 12.47d EC/1.36 2- 0.06 Hg k x-ray

0.43957

20571 29.524(14) 202.972344 1/2+ +1.622258

2041 203.973864 3.78y B-/97/0.7637 0.763/97 2- 0.09 Hg k x-ray

EC/(3)/0.347

20571 70.476(14) 204.974428 1/2+ +1.638215

206mT] 3.76 m 1.T./2.644 12- Tl k x-ray

0.2166

0.2661

0.4534

0.6866

1.0219

20671 205.976110 4.20 m B-/1.533 1.53/99.9 0- Pb k x-ray

0.80313

2070 13s 1.T./1.350 11/2- Tl k x-ray

0.3501

1.0000

27T 206.97742 4.77 m B-/1.423 1.43/99.8 1/2+ +1.88 0.89723

20871 207.982019 3.053 m B- /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

20971 208.98536 2.16 m B-/3.98 1.8 /100 (1/2+) Pb k x-ray




11-170 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1.5670/100
0.4651/95
(0.12-1.33)
20T 209.99007 1.30 m B-/5.48 1.3/25 (5+) Pb k x-ray
1.9/56 0.081
0.2981
0.79788
2] 210.9935 > 0.3 ps B-
227 211.9982 > 0.3 s B-
Pb 207.2(1)
178Pb 178.00383 ~ 0.2 ms 0+
17Pb 179.0022
180Ph 179.99792 5 ms af 7.25 0+
181ph 180.9966 0.05s al 7.07
182Pb 181.99267 55 ms o 6.90 0+
185mPly 0.42's o 6.70/82.7 13/2+
6.86/1.9
185ph 182.99187 0.54's ol 6.57/4.3 (3/2-)
6.78/11.0
184Ph 183.98814 0.48s o/~ 80 6.63/ 0+
185mPh 4.3s o 6.41/100 13/2+ -1.2
155Pb 184.98761 6.3s af 6.29/56 3/2- -1.1 0.205
6.49/44 0.269
6.55/<1.4
186Ph 185.98424 5.5 B+, EC/95/5.5 0+
a/(5)/ 6.32/
6.34/<100
6.01/<0.2
187mDP 152s B+, EC/ 5.99/ (1/2-) 0.0674
a/12 6.19/ 0.2080
0.2755
0.2995
0.4487
0.7477
187Ph 186.98392 18.3s EC/7.2 13/2+ 0.1930
al7 6.08/ 0.3314
0.3435
0.3934
185ph 187.98087 23.s EC/(78)/4.8 0+ 0.1850
a/(22)/ 5.98/<10 0.7582
5.61/<0.1
%Pb 188.98081 51.s EC/6.1
af 5.58/
190ph 189.97808 1.2m B+ (13)/4.1 0+ ann.rad./
EC/(86)/ Tl k x-ray
a/(0.9)/ 5.58/ 0.1415
0.1512
0.9422
19Imph 2.2m B+ EC/ 13/2+ -1.17 +0.085 ann.rad./
0.3871
0.6135
0.7122
91ph 190.97827 1.3m B+, EC/5.5 ann.rad./
0.9368
192Pb 191.97579 3.5m B+, EC/~3.4 0+ ann.rad./
a/.006/ 5.11 0.1675
0.6082

1.1954




Table of the Isotopes 11-171
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
193mPh, 5.8m B+, EC/ 13/2+ -1.15 +0.19 ann.rad./
0.3650
0.3922
193Ph 192.97617 ~2.m EC/5.2 3/2(-)
94Pb 193.97401 10. m B+, EC/2.7 0+ ann.rad./
o 4.64 0.2036
195mpy 15. m B+ /(8)/ 13/2+ -1.132 +0.30 ann.rad./
EC/(92)/ Tl k x-ray
0.3836
0.3942
0.8784
1%Pb 194.97454 ~15.m B+, EC/5.8 ann.rad./
0.3836
0.3937
0.7776
196Ph 195.97277 37. m B+, EC/2.1 0+ TI k x-ray
0.2531
0.5021
197mDPh 43. m EC/79/ 13/2+ -1.104 +0.38 TI k x-ray
B+/2/ 0.3079
1T/19/0.3193 0.3877
0.7743
(0.2-2.2)
7Pb 196.97343 ~8.m EC/97/3.6 (3/2-) -1.075 -0.08 Tl k x-ray
B+ /3/ 0.3755
0.3858
0.7611
198Ph 197.97203 2.4 h EC/1.4 0+ TI k x-ray
0.1734
0.2903
0.3654
199mP 122 m 1T/93/0.4248 13/2+ Pb k x-ray
B+, EC/(7)/ 0.4255
199Ph 198.97292 1.5h EC/(99)/2.9 5/2- -1.074 +0.08 TI k x-ray
B+ /(1)/ 0.3534
0.7202
1.1350
(0.22-2.4)
) 199.97183 21.5h EC/0.81 0+ Tl k x-ray
0.14763
2imph 1.02m 1.T./0.6291 13/2+ Pb k x-ray
0.6288
21Ph 200.97289 9.33h EC/1.90 5/2- +0.675 -0.009 Tl k x-ray
0.33120
0.36131
(0.11-1.8)
202mPh 3.53h 1T/90/2.170 9- -0.228 +0.58 Pb k x-ray
B+ /10/ Tl k x-ray
0.42219
0.78700
0.96271
202ph 201.97216 5.3 x 10*y EC/0.05 0+ TI L x-ray
205mPh 6.2s 1.T./0.8252 13/2+ Pb k x-ray
0.8203
0.8252
25Pb 202.97339 2.163d EC/0.98 5/2- +0.686 +0.10 Tl k x-ray
0.279188
204mPh 1.13h 1.T./2.185 9- Pb k x-ray
0.37481

0.89922




11-172 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.91175
201ph 1.4(1) 203.973044 0+
205Ph 204.974482 1.51x 10’y  EC/0.0512 5/2- +0.712 +0.23 TI L x-ray
206Ph 24.1(1) 205.974465 0+
207mPh 0.80 s 1.T./1.632 13/2+ Pb k x-ray
0.56915
1.06310
27Ph 22.1(1) 206.975897 1/2- +0.59258
28Ph 52.4(1) 207.976652 >2x10%y sf 0+
209Ph 208.981090 3.25h B- /0.644 0.645/100 9/2+ -1.474 -0.3
219Ph 209.984189 22.6y B-/0.0635 0.017/81 0+
0.061/19
o 3.72
21Ph 210.988737 36.1 m B-/1.37 0.57/5 (9/2+) -1.404 +0.09 0.40486
1.36/92 0.42700
0.83186
(0.09-1.27)
212 211.991898 10.64 h B-/0.574 0.28/83 0+ Bi k x-ray
0.57/12 0.23858
213Ph 212.99658 10.2 m B-/2.1
24ph 213.999805 26.9 m B- /1.0 0.67/48 0+ Bi k x-ray
0.73/42 0.24192
0.29509
0.35187
25Ph 215.0048 36s
osBi 208.98040(1)
184mBj 0.007 s a (7.22-7.85) 0.449
184Bj 184.0011 13. ms o 0.124
185Bj 184.9976 60. ps p/90 1.55
a/10 8.03
18emBj 15. ms o 7.07-7.23 (0.087-0.520)
p/<0.5
186Bj 185.9966 9.8 ms o 7.26 0.1085
7.37
187mBj ~ 8. ms a/l12
187Bj 186.99316 32. ms al7 7.00/88.3
7.61/8.0
7.37/3.7
188Bj 187.99227 0.271s o 6.81 (0.071-0.320)
189mBj 7.0 ms o 7.30
189Bj 188.9892 0.68s o
190mBj 57s a/90 6.43 (0.105-0.314)
(6.23-6.72)
190Bj 189.9883 ~59s B+, EC/(30)/8.7 a/6.45 (0.089-0.374)
/70 (6.39-6.82)
WImBj 0.12 ms af 6.87/100
191Bj 190.98579 124 B+, EC/(60)/7.3
a/(40)/ 6.31
192Bj 191.98546 40. s B+, EC/(80)/9.0
a/(20)/ 6.06/
195mBj 32s B+, EC/ 1/2+
af 6.48/
193Bj 192.98296 1.11m B+, EC/40/7.1 9/2+
a/(60)/ 5.91/
194Bj 193.98283 1.8 m B+, EC/99.9/8.2 (10-) 0.1661
a/0.1/ 0.1740
0.2802

0.421




Table of the Isotopes 11-173

Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)

0.5754

0.9650

195mBj 1.45m B+, EC/(94)/

al(6)/ 6.11/

19%5Bj 194.98065 2.9m B+, EC/99.8/5.8 3/2-

a/(0.2) 5.45/

196Bj 195.98067 5. m EC/~7.4 0.1376

0.3720

0.6880

1.0486

Y7Bi 196.97886 5.m B+, EC/5.2 1/2+

1985mBj 7.7s 1.T./0.2485 (10-) 0.2485

19%8Bi 197.97921 11.8 m B+, EC/6.6 (7+) 0.0900

0.1976

0.5624

1.0635

19mBj 24.7 m B+, EC/ ann.rad./

199Bj 198.97767 27. m B+, EC/4.3 9/2- 4.6 0.7203

0.8374

0.8417

0.9460

1.0528

1.3056

(0.12-3.2)

200mBj 31.m B+, EC/ (2+) 0.2453

0.4198

0.4624

1.0265

200Bj 199.97813 36.m EC/(90)/5.9 7+ ann.rad./

B+ /(10)/ Pb k x-ray

0.4198

0.4623

1.0265

20ImBj 59.1 m 1.T./0.846 (1/2+) Bi k x-ray

B+, EC/ 0.8464

21Bj 200.97701 1.8h EC/3.84 9/2- 4.8 Pb k x-ray

0.6288

0.9357

1.0138

(0.13-2.4)

202Bj 201.97774 1.72h B+ /(3)/5.16 5+ +4.26 -0.72 ann.rad./

EC/(97)/ Pb k x-ray

0.57860

0.92734

(0.08-3.5)

203Bj 202.97688 11.8h EC/99.8/3.25 9/2- +4.02 -0.69 Pb k x-ray

B+ /(0.2)/ 1.35/ 0.1865

0.8203

0.8969

1.8475

(0.1-2.9)

204Bj 203.97781 112h EC/4.44 6+ +4.32 -0.43 Pb k x-ray

0.37481

0.89922

0.98409

205Bj 204.97739 15.31d EC/2.71 9/2- +4.07 -0.59 Pb k x-ray

0.70347

1.76435

206Bj 205.97850 6.243 d EC/3.76 6+ +4.36 -0.39 Pb k x-ray

0.51619




11-174 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.80313
0.88100
27Bj 206.978471 31.55y EC/2.399 9/2- 4.08 -0.6 Pb k x-ray
0.56915
1.06310
208Bj 207.979742 3.68x10°y  EC/2.880 5+ 4.63 -0.64 Pb k x-ray
2.61435
209Bj 100. 208.980399 19x10¥y a 3.13 9/2- +4.111 -0.37
210mBj 3.0 x 10°y of 4.420(3)/0.29 9- +2.73 -0.47 Tl k x-ray
4.569(3)/3.9 0.2661
4.584(3)/1.4 0.3052
4.908(4)/39 0.6502
4.946(3)/55
0B} 209.984120 5.01d B-/1.163 1.16/99 1- -0.0445 +0.136 0.2661
0.3.52
1B 210.98727 2.14m a/(99.7)/ 6.279/16 9/2- TI k x-ray
B-/(0.3)/0.58 6.623/84 0.3501
212m2Bj 7.m B-/ (15-)
22miBj 25.0m al/(93)/ 6.300/40 (9-) 0.120
B-/(7)/ 6.340/53 0.233
0.275
0.404
0.727
212Bj 211.991286 1.009 h B- /(64)/2.254 (1-) +0.32 +0.1 Tl k x-ray
a/(36)/ 6.051/25 Po k x-ray
6.090/9.6 0.2881
0.72725
0.78551
1.62066
215Bj 212.994385 45.6 m B-/(98)/1.43 1.02/31 9/2- +3.72 -0.60 Po k x-ray
a/(2)/ 1.42/66 0.4404
5.549/0.16 (0.15-1.328)
5.869/2.0
1.10006
2B} 213.99871 19.7 m B-/3.27 0.60931
1.12027
1.76449
(0.19-3.2)
215mBj 37.s B (0.158-0.498)
5B 215.00177 7.7 m B-/2.3 0.2937/35.2
(0.271-1.399)
216Bj 216.00631 2.3 m B-/4.0 0.5498
0.4192
7B} 217.0095 98's B/ 0.2646/100
(0.254-1.017)
28Bj 218.0143 33.s B- 0.5097/134
0.3857/100
(0.174-0.703)
5 L0
188Po 187.99942 0.27 ms o 7.91/80 0+
7.320
1#Po 188.99848 5 ms o 7.532/8
7.259/80
7.309/12
1%0Po 189.99510 2.4 ms af 7.53/96.4 0+
7.01/3.3
191ImPg 93. ms a 7.376/50

6.888/46




Table of the Isotopes 11-175
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
91Pg 190.99457 22 ms a/ 7.334/77
6.97/8
192Pg 191.99134 32. ms a/8.5 7.17/98.6 0+
6.59/1.4
195mPo ~0.07 s af 7.00
1%5Po 192.99103 0.45s af 6.95
1%4Po 193.98819 0.2s al 6.84/93 0+
6.19/0.22
19%5mPg ~28s af 6.70/
19%5Po 194.98811 ~39s al 6.62/
1%Po 195.98554 5.5 a/(95)/ 6.53/94 0+
B+, EC/(5)/~4.6 5.77/0.02
197mPg 258s al(84)/ 6.385(3)/55 13/2+
B+, EC/(16)/
¥7Po 196.98566 53.s a/(44)/ 6.282(4)/76 (3/2-)
B+, EC/(56)/6.2
1%Po 197.98339 1.76 m a/(70)/ 6.18/57 0+
B+, EC/(30)/4.0 5.27/7.6 x 10*
199mP gy 42 m B+, EC/(51)/ 13/2+ 0.99 ann.rad./
a/(39)/ 6.059/24 0.2745
0.4998
1.0020
Po 198.98367 52m B+, EC/(88)/7. (3/2-) Bi k x-ray
a/(12)/ 5.952/7.5 0.1877
0.3616
1.0214
1.0344
20po 199.981780 11.5m B+, EC/85/3.4 0+ 0.14748
a/(15)/ 5.863/11.1 0.32792
0.6176
0.6709
20ImPg 89 m B+, EC/(57)/ 13/2+ 1.00 Bi k x-ray
1T/40/0.418 Po k x-ray
o/(3)/ 5.786/~ 3. 0.2726
0.4123
0.4179
0.9670
) 200.98226 15.3 m B+, EC/98/4.9 3/2- 0.94 Bi k x-ray
al/(2)/ 5.683(3)/1.1 0.2056
0.2250
0.8483
0.9048
202po 201.98076 45. m B+, EC/98/2.8 0+ 0.0410
a/(2)/ 5.588/1.9 0.1656
0.3158
0.6884
205mPo 12m 1T/96/0.6414 13/2+ Bi k x-ray
B-EC/(4)/ Po k x-ray
0.6414
23Pg 202.98142 35. m B+, EC/4.2 5/2- +0.74 0.17516
0.21477
0.89350
0.90863
1.09095
204po 203.98032 3.53h EC/2.34 0+ Bi k x-ray
o 5.377/0.66 0.2702
0.8844
1.0162
(0.11-1.9)
25Po 204.98120 1.7h B+, EC/3.53 5/2- +0.76 +0.17 Bi k x-ray




11-176 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.83681
0.84983
0.87241
1.00124
(0.12-2.7)
206Po 205.98048 8.8d EC/(95)/1.85 0+ Bi k x-ray
al/(5)/ 5.223/5.5 0.28644
0.31156
0.51134
0.80737
1.03228
(0.11-1.5)
207mPo 2.8s 1.T./1.383 19/2- Po k x-ray
0.2682
0.30074
0.81448
27Po 206.98159 5.80 h EC, B+/2.91 5/2- +0.79 +0.28 Bi k x-ray
0.74263
0.91176
0.99225
2%Po 207.981246 2.898y a/5.213 4.233/0.0002 0+
5.1158/100
29Po 208.982430 102.y a/4.976 4.624/0.56 1/2- ~+0.77 0.26049
4.879/99.2 0.8964
210po 209.982874 138.4d a/5.407 4.516/0.001 0+ 0.80313
5.304/100
21mPo 25.2s af 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
21Po 210.986653 0.516 s a/7.594 6.570/0.54 9/2+ 0.56915
6.892/0.55 0.89723
7.450/98.9
22mPo 45. s af 8.514/2.0 16+
9.086/1.0
11.650/97
22Pg 211.988868 0.298 ps a/8.953 8.784/100 0+
23po 212.992857 3.7 us a/8.537 7.614/0.003 9/2+
8.375/100
) 213.995201 163.7 us a/7.833 6.904/0.01 0+ 0.7995
7.686/99.99 0.298
25po 214.999420 1.780 ms a/7.526 6.950/0.02 (9/2+)
6.957/0.03
7.386/100
216po 216.001915 0.145s a/6.906 5.895/0.002 0+
6.778/99.99
27Po 217.00634 1.53s a/6.662 6.539/
218po 218.008973 3.04m a/6.114 6.003/99.999 0+
5.181/0.11
29Po 219.0137 ~2m
220po 220.0166 > 0.3 us 0+
AL
19ImA g 2.1 ms o 7.65/98
7.72/2
YAt ~ 1.7 ms a 7.55/100
195m At 21 ms o 7.33/98

7.42/2




Table of the Isotopes 11-177
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1At 192.9998 28 ms a/ 7.24/100
1AL 193.9987 40 ms af
195m At 147 ms o 7.07-7.22
195At 194.99627 0.33s a/ 6.95
196mA g 8 us 0.158
90AL 195.9958 0.39s af 7.05/
197m At 20s o 6.707 (1/2+)
7AL 196.99319 0.39s B+, EC/7.8 (9/2-)
af 6.960/
198mAt 1.0s B+, EC/(75)/
a/(25)/ 6.856/86
9SAL 197.99284 4.1s af 6.755/94
199At 198.99053 6.9s B+, EC/8/5.6 9/2-
a/(92)/ 6.643/
200m2 At 47.s o 6.411/
200mA ¢ 35 B+, EC/(80) 10-
a/(20)/ 6.538/12
20AL 199.99035 43.s B+, EC/65/~ 8.0 5+
a/(35)/ 6.412/44
6.465/57
WAL 200.98842 1.48 m B+, EC/29/5.9 9/2-
a/(71)/6.474 6.344/
202mA g 0.46 s 1.T./0.391
22At 201.98863 3.02m B+, EC/88/7.2 5+ ann.rad./
al/(12)/ 6.135/7.7 0.4413
6.225/4.3 0.5697
0.6753
3AL 202.98694 7.4 m B+, EC/69/5.1 9/2- 0.1458
a/(31)/6.210 6.088/ 0.2459
0.6414
1.0020
1.0340
20EAL 203.98725 9.1m B+, EC/95/6.5 (5+) Po k x-ray
o/(5)/ 5.951/ 0.3271
0.4254
0.5156
0.6837
WAL 204.98607 26. m B+, EC/90/4.54 (9/2-) Po k x-ray
a/(10)/6.020 5.902/ 0.1543
0.6696
0.7194
20At 205.98667 29.4 m B+, EC/99/5.72 5+ Po k x-ray
a/(1)/5.881 5.703/ 0.20186
0.39561
0.47716
0.70071
WAt 206.98578 1.81h B+, EC/90/3.91 9/2- Po k x-ray
a/(10)/5.873 5.758/ 0.16801
0.58842
0.81448
2W8AL 207.98650 1.63 h B+, EC/99/4.97 (6+) Po k x-ray
a/(1)/5.752 5.626/0.01 0.1770
5.641/0.53 0.2060
0.6601
0.6852
0.8450
1.0281
29AL 208.98617 54h B+, EC/96/3.49 (6+) Po k x-ray
a/(4)/5.757 5.647/4.1 0.10422

0.54503




11-178 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
0.78189
0.79020
(0.1-2.6)
HOAL 209.98715 8.1h EC/99.8/3.98 5+ Po k x-ray
a/(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)
1AL 210.987496 721h EC/(58)/0.787 9/2- Po k x-ray
a/(42)/5.980 5.211/0.004 0.66956
5.868/42 0.6870
0.74263
2mA L 0.119s af 7.837/65 (9-)
7.897/33
22At 211.99075 0.314's a/7.828 7.058/0.4 (1-)
7.088/0.6
7.618/15
7.681/84
AL 212.992937 0.11 ps a/9.254 9.080/ 9/2-
HamAt 0.76 ps a/8.762 (9-)
AL 213.996372 0.56 ps a/8.987 8.819/100 (1-)
AL 214.99865 0.10 ms «/8.178 7.626/0.045 (9/2-) 0.40486
8.023/99.9
26AL 216.002423 0.30 ms a/7.947 7.595/0.2 (1-)
7.697/2.1
7.800/97
7At 217.004719 32. ms a/7.202 6.812/0.06 (9/2-) 0.2595
7.067/99.9 0.3345
0.5940
28AL 218.00869 16s a/6.883 6.654/6
6.695/90
6.748/4
1AL 219.011162 50.s a/6.390 6.275/
20AL 220.0154 371 m B- /3.7 (0.24-0.70)
1AL 221.0181 2.3 m B
22At 222.0223 0.9 m B
At 223.0252 50. s B
sk
19%5mRn 5ms a 7.56
Rn 195.00544: 6 ms a 7.54
%Rn 196.00212 4. ms af 7.46 0+
197mRn 0.02s o 7.36
Rn 197.0016 0.07 s af 7.26
%Rn 197.99868 64. ms o 7.205 0+
199mRn 0.32s o 7.060 (13/2+)
Rn 198.9984 0.62's af 6.989 3/2-
20Rn 199.99570 1.06 s a/(98)/ 6.901/ 0+ 0.4329
EC/(2)/5. 0.5043
WImRpn 3.8s EC/(10)/ 13/2+
a/(90)/ 6.773/
21Rn 200.9956 7.0s a/(80)/ 6.725/ (3/2-)
EC/(20)/ a/6.778
22Rn 201.99326 9.9s al(12)/ 6.641/ 0+ 0.5695
EC/(88)/ 0.2876—0.6255
205mRn 28.s af 6.551 13/2+ -0.96 +1.3




Table of the Isotopes 11-179
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
2Rn 202.99339 45.s a/(66)/6.629 6.499/ 3/2-
EC/(34)/~ 7.4
2Rn 203.99143 1.24 m a/(68)/ 6.420/ 0+
EC/(32)/3.8
2Rn 204.99172 2.8 m a/(23)/6.390 6.123(3)/0.02 (5/2-) +0.80 +0.06 0.2652
EC/(77)/5.2 6.262(3)/23 0.3553
0.4648
0.6205
0.6753
0.7300
2Rn 205.99021 57 m a/(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
27Rn 206.99073 9.3m B+, EC/77/4.6 5/2- +0.82 +0.22 At k x-ray
a/(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)
28Rn 207.98964 24.3 m a/(60)/6.260 5.469(2)/0.003 0+
EC/(40)/2.85 6.140(2)/60
2¥Rn 208.99042 29.m B+ /(83)/3.93 2.16/2.3 5/2- +0.8388 +0.31 At k x-ray
al/(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
(0.18-3.2)
20Rn 209.98970 2.4 h a/(96)/6.157 5.351(2)/0.005 0+ At k x-ray
EC/(4)/2.37 6.039(2)/96 0.19625
0.45824
0.57104
0.64868
(0.14-1.7)
Rn 210.99060 14.6 h B+, EC/74/2.89 1/2- +0.60 At k x-ray
a/(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)
22Rn 211.990704 24. m a/6.385 5.587(4)/0.05 0+
6.260(4)/99.95
25Rn 212.99388 19. ms a/8.243 7.552(8)/1.0 9/2+ 0.540
8.087(8)/98.2
7.254/0.8
24Rn 213.99536 0.27 ps a/9.209 9.037(9)/ 0+
25Rn 214.99875 2.3 us /8.840 8.674(8)/ (9/2+)
ZeRn 216.00027 45. us a 0+
27Rn 217.003928 0.6 ms a/7.885 7.500/0.1 9/2+
7.742(4)/100
Z8Rn 218.005601 35. ms a/7.267 6.534(1)/0.16 0+ 0.6093
7.133(1)/99.8 0.6653
29Rn 219.009480 3.96s 0/6.946(1) 6.3130(5)/0.05 (5/2+) -0.44 +0.93 Po k x-ray




11-180 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
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)
2Rn 220.011394 55.6's a/6.404 5.7486(5)/0.07 0+
6.2883(1)/99.9
ZIRn 221.01554 25. m a/(22)/6.148 5.778(3)/1.8 712+ -0.020 -0.38 Fr L x-ray
B-/(78)/1.2 5.788(3)/2.2 0.07384
6.037(3)/18 0.08323
0.0610
0.18639
22Rn 222.017578 3.823d a/5.590 4.987(1)/0.08 0+ 0.510
5.4897(3)/99.9
23Rn 223.0218 23. m B-/ -0.78 +0.80
2IRn 224.0241 1.8 h B-/ 0+ 0.1085
0.2601
0.2655
25Rn 225.0284 4.5m B-/ 7/2- -0.70 +0.84
26Rn 226.0309 7.4 m B-/ 0+
*Rn 227.0354 2.5 B-/
25Rn 228.0380 65.s B-/ 0+
& LT
199Fy 199.00726 12s o 7.66
20Fy 200.0066 49 ms 7.47
2WImEy ~0.02s af 7.454
WIFr 201.0039 ~ 60 ms al 7.36/ (9/2-)
20omEy 0.29s o 7.236/
202Fy 202.00337 0.30s a/7.590 7.24/100
203Fr 203.00093 0.54's a/7.280 7.132(5)/ (9/2-)
204m2Ey 0.8s a 7.01
204mIEyp 2.8 o 6.97
24Fr 204.00065 1.8s al 7.03/96
6.97/90
7.01/74
205Fr 204.99859 39s a/7.050 6.914(5)/ (9/2-)
26mEy 0.7 s af 6.93 0.531(IT)
206Fy 205.99867 16.0's a/7.416 6.792(5)/84
W7Fr 206.99695 14.8 s a/6.900 6.766(5)/ 9/2- +3.9 -0.16
208Fr 207.99714 59.1s a/(77)/6.770 6.636(5)/ 7+ -4.8 +0.004
EC/(23)/6.99
209Fr 208.99595 50.0s a/(89)/5.1 6.646(3)/ 9/2- +3.9 -0.24 0.7978
EC/(11)/5.16 (0.1103-1.384)
20y 209.99641 32 m a/6.670/71 6.543(5)/99.87 6+ +4.4 +0.19 0.2030
EC/6.26 (5.90-6.42) 0.6438
0.8175
0.9008
HFr 210.99554 3.10m a/6.660/87 6.534(5)/99.94 9/2- +4.0 -0.19 0.220
EC/4.61 (5.87-6.20) 0.2799
0.5389
0.9169
M2Fp 211.99620 20. m EC/(57)/5.12 6.261(1)/16 (5+) +4.6 -0.10 Rn x-ray
a/(43)/6.529 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
23Fr 212.99619 34.6s a/6.905 8.476(4)/51 9/2- +4.0 -0.14 (0.408-0.577)




Table of the Isotopes 11-181
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
HamEy 3.4 ms a/ 8.547(4)/46 9-
6.775-8.046
24y 213.99897 5.0 ms «/8.587 7.409(3)/0.3 (1-) (0.073-0.966)
7.605(8)/1.0
7.940(3)/1.0
8.355(3)/4.7
8.427(3)/93
USFp 215.00034 0.12 ps a/9.537 9.360(8)/ (9/2-)
HOFy 216.00320 0.70 ps a/9.175 9.005(10)/95 (0.045-0.160)
A7Fr 217.00463 0.016 ms a/8.471 8.315(8)/ (9/2-)
HUSmEy 22. ms a
HSFy 218.007578 1. ms «/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)/93
WFr 219.00925 21. ms a/8.132 6.802(2)/0.25 (9/2-)
6.967(2)/0.6
7.146(2)/0.25
7.313(2)/99
20Fy 220.012327 274s «/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
2Py 221.014255 4.8 m a/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
22 222.01755 14.3 m B-/2.03 1.78/ 2- +0.63 +0.51
a/5.850
2BFr 223.019736 22.0m B-/1.149 a/5.291 (3/2+) +1.17 +1.17 0.1509
a//0.006 5.314 0.0589
5.403 0.1453
24Fr 224.02325 3.0m B-/2.82 1- +0.40 +0.517 0.13150
0.21575
0.8367
(0.1-2.21)
25Fr 225.02557 39m B-/1.87 3/2 +1.07 +1.3
26Fy 226.0294 49. s B- /3.6 1 +0.071 -1.35 0.18606
0.25373
27Fp 227.0318 2.48 m B-/2.5 1/2 +1.50
28 228.0357 39.s B-/~35 2- -0.76 +2.4
2Fr 229.03845 50.s B-/
2OFp 230.0425 19.s B-/ (3)
B1Fr 231.0454 17.s B-/
By 232.050 5.s B-/ (0.0545-0.721)
sRa
2IRa ~ 1.6 ms a 7.91/
22Ra 202.0099 ~ 0.02 ms o 7.74 0+
203mRa 24 ms a 7.61
25Ra 203.0093 ~ 31 ms a 7.59
2Ra 204.0065 0.06 s o 7.48 0+
205mRa ~017s
2%Ra 205.0063 0.22s a 7.34
26Ra 206.00383 0.4s a/7.416 7.272(5)/ 0+




11-182 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
27Ra 207.0038 13s a/7.270 7.133(5)/
2%Ra 208.00184 14s al/7.273 7.133(5)/ 0+
2Ra 209.00199 4.6s a/7.150 (6.50-7.14) 5/2- +0.87 +0.40 (0.387-0.634)
20mRa 2.4 us (0.0967-0.775)
2Ra 210.00050 3.7s a/7.610 7.020(5)/ 0+ 574.9
2mRa 3.9 us (0.396-0.802)
2IRa 211.00090 13.s a/7.046 6.907/99. (5/2-) +0.878 +0.48
EC/5.0 (6.26-6.79) (0.120-0.665)
22mRa 8.3 us (0.440-0.824)
22Ra 211.99979 13.0s a/7.033 6.901(2)/ 0+
23mRa 2.1 ms IT
(0.160-1.061)
3Ra 213.00038 2.7 m EC/(20)/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
214mRa > 0.015 ms (0.181-1.382)
2iRa 214.00011 2.46s a/7.272 7.14/99.8/ 0+ 0.642
6.51/0.2
215mRa 7.6 us (0.196-1.048)
25Ra 215.00272 1.64 ms /8.864 7.883(6)/2.8 (9/2+) 0.773/100
8.171(3)/1.4 0.852/74
8.700(3)/95.9 0.055—1.048
2Ra 216.00353 0.18 ps «/9.526 9.349(8)/ 0+
27Ra 217.00632 1.6 ps a/9.161 8.992(8)/ 9/2-
25Ra 218.00714 26. us a/8.547 8.390(8)/ 0+
29Ra 219.01009 0.010's «/8.132 7.680(10)/65
7.982(9)/35
*0Ra 220.01103 18. ms a/7.593 7.39/5 0+ 0.465
7.45/95
2IRa 221.013917 29.s a/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
22Ra 222.015375 36.2s a/5.590 6.237(2)/3.0 0+ 0.324
6.556(2)/97 0.1448-0.8402
25Ra 223.018502 11.43d a/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
2Ra 224.020212 3.66 d a/5.789 5.034(10)/0.003 0+ 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
25Ra 225.023612 14.9d B-/0.36 0.32/100 (3/2+) -0.734 Ac k x-ray
[od 5.01 x 10® 0.0434
4.98 x 10°°
26Ra 226.025410 1599.y a/4.870 4.194(1)/0.001 0+ Rn k x-ray
>4 x10%y sf/4 x 101 4.343(1)/0.006 0.1861/3.64
4.601(1)/6.16 0.2624




Table of the Isotopes 11-183
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
4.784(1)/93.8 0.053-2.448
27Ra 227.029178 42. m B-/1.325 1.03/ (3/2+) -0.404 +1.5 Ac L x-ray
1.30/ Ac k x-ray
0.02739
2%Ra 228.031070 576y B-/0.046 0.039/50 0+ 0.0135
0.014/30 (0.006—-0.0306)
0.026/20
*Ra 229.03496 4.0 m B-/1.76 1.76/ (3/2+) +0.503 +3.1 0.0145—-0.1715
*0Ra 230.03706 1.5h B- /1.0 0.7/ 0+ 0.0631
0.0720
0.2028
0.4698
0.4787
»IRa 231.0412 1.7m B-
“2Ra 232.0436 4.m B- 0+
2BRa 233.0481 30.s B-
Z'Ra 234.051 ~30.s B-/ 0+
soAC
206mA ¢ 0.04's 7.79
WA 206.0145 ~ 26 ms o 7.75
27 Ac 207.0120 27 ms af 7.69
2W8mA ¢ ~25. ms af 7.72
28A ¢ 208.0116 ~0.1s a/ 7.62
29Ac 209.00949 ~0.10s af 7.58
HOAC 210.0094 0.34's a/7.610 7.462(8)/
HAc 211.0077 0.20s a/7.620 7.480(8)/
12Ac 212.0078 09s a/7.520 7.379(8)/
MAc 213.0066 0.73 s a/7.500 7.364(8)/ (9/2-)
A 214.00690 82s a/(86)/7.350 7.215/54 (5+) (0.0626-0.754)
EC/(14)/6.34 7.081/42
(6.48-7.15)
MAc 215.00645 0.17 s a/7.750 7.60/99.57 (9/2-) 0.399
7.21/0.46 0.582
7.03/0.20 0.654
6.96/0.14
H6mAc 0.44 ms af 8.198(8)/1.7 (9-) (0.0826-1.375)
8.283(8)/2.5
9.028(5)/49
9.106(5)/46
HeAc 216.00872 44. ms a/9.241 8.990(2)/10 (1-)
9.070(8)/90
HmAc 0.7 ps af 10.540/100
27Ac 217.00935 0.07 ps «/9.832 9.650(10)/100 9/2-
HU8Ac 218.01164 1.1ps a/9.380 9.205(15)/
Ac 219.01242 0.012 ms «/8.830 8.664(10)/ (9/2-)
20Ac 220.01476 26. ms «/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
21Ac 221.01559 52. ms a/7.790 7.170(10)/2
7.375(10)/10
7.440(15)/20
7.645(10)/70
2mAC 63.s a/(>89)/ 6.710(20)/7




11-184 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
EC/(1)/ 6.750(20)/13
LT./(<10)/ 6.810(20)/24
6.840(20)/9
6.890(20)/13
6.970(20)/7
7.000(20)/13
22Ac 222.01784 5.s a/7.141 6.967(10)/6 1-
7.013(2)/94
2Ac 223.01914 2.1m a/(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
2Ac 224.021723 2.7h EC/(90)/1.403  5.841(1)/0.5 0- Ra L x-ray
a/(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
25 Ac 225.023230 10.0d a/5.935 5.286(1)/0.2 3/2 Fr k x-ray
5.444(3)/0.1 0.06296/0.48
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) 0.18795/0.54
5.793(1)/18 0.0075—0.8085
26Ac 226.026098 1.224.d EC/(17)/0.640 (1-) Ra k x-ray
B-/(83)/1.116 Th k x-ray
a/(0.006)/5.51  5.399(5)/0.006 0.07218
0.15816
0.23034
27 Ac 227.027752 21.77y B- /98.6/0.045 0.045/54 (3/2-) +1.1 +1.7 0.0838/23.
a/(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 (0.044-1.27)
25Ac 228.031021 6.15h B-/2.127 1.11/32 (3+) Th 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)




Table of the Isotopes 11-185
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
Ac 229.03302 1.04 h B-/1.10 1.1/ (3/2+) 0.09335/2.43
0.16451/2.61
0.56916/2.24
0.0111-0.898
20Ac 230.0363 2.03 m B-/2.7 1.4/ 1+ Th k x-ray
B-, sf /0.000119 0.45497
0.50820
(0.12-2.5)
B1Ac 231.0386 7.5m B-/2.1 2.1/100 (1/2+) 0.14379
0.18574
0.22140
0.28250
0.3070
B2Ac 232.0420 2.0 m B-/3.7 (2-)
Z3Ac 233.0446 2.4 m B-/ (1/2+)
BAc 234.0484 40.s B-/ (1+)
o Th 232.03806(2)
29Th 209.0177 ~001s [od 8.08
20Th 210.0158 ~ 9 ms o 7.90 0+
MTh 211.0149 0.04's o 7.79
2Th 212.01298 ~ 30. ms af 7.80/ 0+
23Th 213.0130 0.14's a/7.840 7.692(10)/
H4Th 214.01150 0.10s a/7.825 7.677(10)/ 0+
U5Th 215.01173 12s a/7.660 7.33(10)/8 (1/2-) 0.134
7.395(8)/52 0.192
7.524(8)/40 (0.069-0.295)
HomTh 0.14 ms o 9.93/74 (0.0905-1.478)
8.00, 9.31
H6Th 216.01106 27. ms a/8.071 7.92/99.46 0+ 0.628
7.30/0.54
27Th 217.01311 0.25 ms a/9.424 9.27/94.6 (0.546-0.822)
8.46/3.8
8.73/1.6
28Th 218.01328 0.11 ps «/9.847 9.665(10)/ 0+
2Th 219.01554 1.05 ps a/9.510 9.340(20)/
20Th 220.01575 10. s a/8.953 8.790(20)/ 0+
21Th 221.01818 2. ms a/8.628 7.732]7
8.142/72
8.469/21
22Th 222.01847 2.24 ms «/8.129 7.980/97.7 0+
7.599/2.3
2Th 223.02081 0.60 s a/7.454 7.29(1)/41(5)
7.32(1)/29(5)
7.350(15)/20(5)
7.390(15)/10(4)
24Th 224.02147 1.05s a/7.305 6.768(5)/1.2 0+
6.997(5)/19
7.170(5)/7
2Th 225.023951 8.72m EC/(10)/0.68 (3/2+)
a/(90)/6.920 6.441(2)/15
6.479(2)/43
6.501(3)/ 14
6.627(3)
6.650(5)/3
6.700(5)/2
6.743(3)
6.796(2)/9
26Th 226.024903 30.83 m a/6.454 6.026(1)/0.2 0+ Ra k x-ray




11-186 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
6.041(1)/0.19 0.1112
6.098(1)/1.3 0.2421
6.2283(4)/23 0.1310
6.3375(4)/75 0.1733-0.9295
2Th 227.027704 18.72d a/6.146 (3/2+) Ra L x-ray
Ra k x-ray
0.05014
0.23597
0.25624
(0.02-1.0)
28Th 228.028741 1913y a/5.520 5.1770(2)/0.18 0+
5.2114(1)/0.4
5.3405(1)/26.7
5.4233(1)/73
29mTh 13.9h o 4.83-5.08
2Th 229.031762 7.9 x 10y a/5.168 4.814/9.3 5/2+ +0.46 +4. 0.1935/4.3
4.845(5)/56 0.21089/277
4.9008(5)/10.2 0.13697/1.21
4.689-5.077 0.0111-0.6036
0Th 230.033134 7.54x 10"y  «/4.771 4.4383(6)/0.03 0+ 0.0677/0.46
4.4798(6)/0.12 0.1439/0.078
>2x 10%y sf/< 4 x 1012 4.6211(6)/23.4
4.6876(6)/76.3
BITh 231.036304 1.063 d B-/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)
2Th 100. 232.038055 140 x 10y  «/4.081 3.830(10)/0.2 0+ 0.0590
12 x 10"y sf/1.1 x 10° 3.952(5)/23 0.124
4.010(5)/77
2B3Th 233.041582 223 m B-/1.245 1.245/ Yt Pa L x-ray
Pa k x-ray
0.02938
0.08653
0.45930
(0.02-1.2)
Z4Th 234.043601 24.10d B-/0.273 0.102/20 0+ Pa L x-ray
0.198/72 0.06329/4.1
0.09235/2.4
0.09278/2.4
2Th 235.04751 7.2 m B-/1.9 0.4162
0.6594
0.7272
0.747
0.9318
26Th 236.0499 37.5m B-/~1.0 0+ Pa k x-ray
0.1107
B'Th 237.0539 50m B-
2Th 238.0565 9.4 m 0+ 0.0890
,Pa 231.03588(2)
212Dy 212.0232 ~5ms o 8.27
213Pa 213.0211 7 ms o 8.24
24Pg 214.0209 17 ms [od 8.12
215Pa 215.0192 15. ms o 8.08/100
216Pa 216.0191 0.19s a/ 7.95/51 0.134
7.82/45

7.79/4




Table of the Isotopes 11-187
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
A7mPg 1.08 ms a/ 10.16/72 0.4504-0.8208
8.306/11
9.55/6
9.69/2
27Pa 217.0183 3.8 ms /8.490 8.337/99 0.0466-0.634
7.873/0.4
7.728/0.3
7.710/0.3
218pg 218.02004 0.12 ms af 9.54/31 0.092
9.61/69
219Pa 219.0199 0.05 ps o
20Pg 220.0219 0.8 pus a
21Pa 221.0219 6. s o 9.08(3)
22Pg 222.0237 ~ 4.3 ms a/8.700 8.180/50
8.330/20
8.540/30
23Pg 223.0240 ~ 6.5 ms a/8.340 8.006(10)/55
8.196(10)/45
224Pa 224.02563 0.84's a/7.630 7.555(10)/75(3) 0.1945
7.46(1)/25(3) (0.028-0.412)
25Pa 225.0261 1.8s a/7.380 7.195(10)/30
7.245(10)/70
26Pg 226.02795 1.8 m a/(74)/6.987 6.728(10)/0.7
EC/(26)/2.83 6.823(10)/35
6.863(10)/39
27Pa 227.02881 38.3m a/(85)/6.582 6.357(4)/7 (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)/43
28pg 228.031051 22.h EC/(98)/2.111 (3+) +3.5 Th k x-ray
a/(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
29Pa 229.032097 1.5d EC/(99.8)/0.32 (5/2+) 0.04244
a/(0.2)/5.836 5.536(2)/0.02 (0.024-0.18)
5.579(2)/0.09
5.668(2)/0.05
230pa 230.034541 17.4d EC/(90)/1.310 0.51/ (2-) 2.0 Th L x-ray
B-/(10)/0.563 Th k x-ray
0.4437
0.45477
0.89876
0.91856
0.95199
(0.053-1.07)
21Pa 231.035884 3.25x 10"y  a/5.148 4.6781(5)/1.5 3/2- 2.01 -1.7 Ac L x-ray
4.7102(5)/1.0 Ack x-ray
>2x 107y sf/< 1.6 x 10%°  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




11-188 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
5.0587(5)/11 0.30264
0.33007
(0.02-0.61)
22Pa 232.03859 1.31d B-/1.34 (2-) U k x-ray
0.10900
0.15009
0.89439
0.96934
(0.10-1.17)
233Pa 233.040247 27.0d B-/0.571 0.15/40 3/2- +4.0 -3.0 UL x-ray
0.256/60 U k x-ray
0.30017
0.31201/38.4
(0.0286-0.456)
234mPgy 1.17 m B-/99.9/2.29 (0-) U k x-ray
1T/0.13/ 0.25818/0.07
0.76641/0.32
1.0009/0.86
(0.06—1.96)
24Pa 234.043308 6.69 h B-/2.197 0.51/ (4+) U L x-ray
U k x-ray
0.1312/0.03
0.5695/0.02
0.9256/0.02
(0.02-1.99)
»5Pa 235.04544 24.4 m B-/1.41 1.4/97 (3/2-) 0.0308-0.65893
236Pg 236.0487 9.1m B- /2.9 1.1/40 (1-) U k x-ray
2.0/50 0.64235
3.1/10 0.68759
1.7630
(0.04-2.18)
*7Pa 237.0512 8.7 m B-/2.3 1.1/60 (1/2+) 0.4986
1.6/30 0.5293
2.3/10 0.5407
0.8536
0.8650
(0.04-1.4)
28Pa 238.0545 2.3 m B-/3.5 1.2/ (3-) 0.10350
1.7/ 0.1785
0.4484
0.6350
0.6800
1.01446
(0.04-2.5)
29Pa 239.0573 1.8 h
25U 238.02891(3)
a7y 217.0244 ~ 0.2 ms o 8.02
2smJ ~ 0.56 ms o 10.68
28U 218.02354 0.5 ms o 8.61 0+
2y 219.0249 ~ 0.08 ms o 9.68(4)/
2y 222.0261 ~ l.us o 0+
23U 223.0277 0.02s af 8.78(4)/
24U 224.02761 ~1.ms a/ 8.46/100 0+
20U 225.02939 84. ms af 7.87/83
7.82/15
7.63/2
260U 226.02934 0.26 s a/7.560 7.56/86 0+

7.38/14




Table of the Isotopes 11-189
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
) 227.03116 1.1m a/7.200 6.870/
280 228.03137 9.1m a/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
29U 229.03351 58. m EC/(80)/1.31 6.223/3 (3/2+)
a/(20)/6.473 6.297(3)/11
6.332(3)/20
6.360(3)/64
»oy 230.033940 20.8d a/5.992 5.5866(3)/0.01 0+ Th L x-ray
>4 x 10"y sf/< 1010 5.6624(3)/0.26 0.07218
5.6663(3)/0.38 0.15421
5.8178(3)/32 0.23034
5.8887(3)/67 (0.081-0.8565)
By 231.036294 4.2d EC/0.36 (5/2-) Pa L x-ray
a/(1073) 5.46/1.6 x 103 Pa k x-ray
5.47/14 x 103 0.02564
5.40/1. x 10 0.08420
»y 232.037156 70.y a/5.414 4.9979(1)/0.003 0+
2.6 x 10"y sf/2.7 x 1012 5.1367(1)/0.3
5.2635(1)/31
5.3203(1)/69
23U 233.039635 1.592x 10°y  «/4.909 4.7830(8)/13.2 5/2+ +0.59 3.66 Th L x-ray
>27x107y  sf/6 x 10" 4.8247(8)/84.4 0.04244
4.510—4.804 0.09714
(0.0252-1.119)
21U 0.0054(5) 234.040952 2455 x10°y  a/4.856 4.604(1)/0.24 0+ 0.05323/0.156
15x 10"y sf/1.6 x 10 4.7231(1)/27.5 0.12091
4.776(1)/72.5
2omJ 26. m 1T/0.0007 1/2+
5y 0.7204(6) 235.043930 7.04 x 10%y a/4.6793 4.1525(9)/0.9 7/2- -0.38 4.9 Th L x-ray
1.0x10¥y sf/7 x 10 4.2157(9)/6. Th k x-ray
4.3237(9)/4.6 0.10917
4.3641(9)/19. 0.14378
4.370(4)/6 0.16338
4.3952(9)/57. 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)/4.8 (0.03-0.79)
25U 236.045568 2342 x 10"y a/4.569 4.332(8)/0.26 0+ Th L x-ray
2.5 x 10y sf/9 x 10°® 4.445(5)/26 0.04946/100
4.494(3)/74 0.11279/24.1
0.17115/0.080
»7U 237.048730 6.75d B-/0.519 0.24/ 1/2+ Np L x-ray
0.25/ Np k x-ray
0.05953
0.20801
0] 99.2742(10) 238.050788 447 x 107y o 4.0395/0.23 0+ Th L x-ray
8.2 x 10%%y sf/5 x 10 4.147(5)/23 0.04955/.06
4.196(5)/77 0.1135/.01
) 239.054293 23.5m B-/1.265 1.2/ 5/2+ (0.522-0.681)
1.3/
207 240.05659 14.1h B-/0.39 0.36/ 0+ Np L x-ray
0.04410
0.05558
0.06760
2y 242.0629 16.8 m B-/~12 0+




11-190 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
NP
25Np 225.0339 >2us
2¢Np 226.0352 0.03 s af 8.04(2)/
*Np 227.0350 0.51s af 7.65(2)/
7.68(1)/
25Np 228.0362 61.s EC/60(7)/
a/40(7)/, sf
2Np 229.0363 4.0 m a/7.010 6.890(20)
ZNp 230.0378 4.6 m EC/97 /3.6
a/3 6.660(20)
ZINp 231.03825 48.8 m EC/98 /1.8 5/2 0.2629
a/2 /6.368 6.280/2 0.3475
0.3703
Z2Np 232.0401 14.7 m EC/99 /2.7 (4-) UL x-ray
U k x-ray
0.3268
0.81925
0.86683
23Np 233.04074 36.2 m EC/1.2 (5/2+) U L x-ray
U k x-ray
0.29887
0.31201
Z4Np 234.04290 4.4d B+, EC/1.81 0.79/ (0+) UL x-ray
U k x-ray
1.5272
1.5587
1.6022
2Np 235.044063 1.085y EC/99.9 /0.124 5/2+ U k x-ray
a/0.001/5.191
BomNp 22.5h EC/52/ (1-) U L x-ray
B- /48 / Pu L x-ray
U k x-ray
0.64235
0.68759
ZNp 236.04657 1.55x 10°y EC/91 /0.94 (6-) UL x-ray
B-/9/0.49 U k x-ray
0.10423
0.16031
*Np 237.048173 214 x 10°y  a/4.957 4.6395(5)/6.5 5/2+ +3.14 +3.89 Pa L x-ray
1x10%y sf/2.1 x 101° 4.766(5)/9.7 Pa k x-ray
4.7715(5)/22.7 0.029378/15
4.7884(5)/47.8 0.08653/12
4.558—4.873 (0.03-0.28)
Z8Np 238.050946 2117 d B-/1.292 1.2/ 2+ Pu L x-ray
Pu k x-ray
0.98447/25.2
1.02855/18.3
(.044-1.026)
*Np 239.052939 2.355d B-/0.722 0.341/30 5/2+ Pu L x-ray
0.438/48 Pu k x-ray
0.10613
0.228186/11
0.27760/15
(0.04-0.50)
20mNp 7.22 m B-/99.9 / 2.18/ (1+) 0.25143
1T/0.1/ 0.26333
0.55454

0.59735




Table of the Isotopes 11-191
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) (MeV/%)
2Np 240.05616 1.032 h B-/2.20 0.89/ 5+ 0.1471/
0.5664
0.6008
2Np 241.0583 139 m B-/1.3 1.3/ 5/2+ 0.1330/
0.1740
0.280
242mNp 2.2m B-/ (1+) 0.15910
0.2651/
0.78570
0.9448/
22Np 242.0616 55m B-/2.7 2.7/ 6+ 0.6209
0.73620
0.78074
1.47340
(0.04-2.37)
23Np 243.06428 1.9m
2Np 244.0679 2.3m
o Lu
28Py 228.03874 ~11s of 7.81(2)/ 0+
2Py 229.0402 ~15m a/ 7.46/
2Py 230.03965 1.7 m ol 7.06/81 0+
7.00/19
BIpy 231.04110 8.6 m EC/90
a/10 6.72
2Py 232.04119 34.m EC/>80/1.1 0+
a/<20/6.716 6.542(10)/38
6.600(10)/62
23Py 233.04300 20.9 m EC(99.9)/1.9 0.1503
a/0.1/6.416 6.300(20)/0.1 0.1804
0.2353
0.5002
0.5346/
1.0352/
BiPy 234.04332 8.8h EC/94/0.39 0+
a/6/6.310 6.035(3)/0.024:
6.149(3)/1.9
6.200(3)/4.
5Py 235.04529 253 m EC/99+ /1.2 (5/2+)
a/0.003/5.957 5.850(20)/0.003
236mPy 1.2 ps
6Py 236.046058 287y a/5.867 5.611/0.21 0+ 0.0476/0.07
15x10%y sf/1.9 x 107 5.7210/30.5 0.109/0.02
5.7677(1)/69.3 (0.17-0.97)
B7Pu 237.048410 45.7 d EC/99.9 /0.220 7/2- Np L x-ray
a/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
0.05954
(0.03-0.5)
8Py 238.049560 87.7y a/5.593 5.3583(1)/0.10 0+ U k x-ray
4.75x 10"y sf/1.8 x 107 5.465(1)/28.3 0.04347
5.4992(1)/71.6 (0.04-1.1)
9Py 239.052163 2.410 x 10*y  a/5.244 5.055/0.047 1/2+ +0.203 U k x-ray
8. x 10"y sf/3 x 101° 5.076/0.078 0.05162
5.106/11.9 0.05682
5.144/17.1 0.12928
5.157/70.8 0.37502
(4.74 —5.03) 0.41369




11-192 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
240py 240.053814 6.56 x 10°y a/5.255 5.0212(1)/0.07 0+ UL x-ray
1.14x 10"y  sf/5.7 x 10° 5.1237(1)/26.4 0.04524
5.1681(1)/73.5 0.10423
(0.04-0.97)
1Py 241.056852 14.3y B-/99+/0.0208  4.853/3 x 10* 5/2+ -0.683 +6. 0.14854
«/0.002 /5.139  4.897/0.002 0.1600
<6x10"y sf/> 2.4 x 10
2Py 242.058743 375x10°y  a/4.983 4.7546(7)/0.098 0+ U L x-ray
6.77 x 10"y  sf/5.5 x 10™* 4.8564(7)/22.4 0.04491
4.9006(7)/78 0.10350
3Py 243.062003 4.956 h B-/0.582 0.49/21 7/2+ Am L x-ray
0.58/60 0.0417
0.0839
24Py 244.064204 8.00x 107y  «/99.9/4.665 4.546(1)/19.4 0+ U L x-ray
6.6 x 100y sf/0.12 4.589(1)/80.5 0.0439
5Py 245.06775 10.5h B-/1.21 0.93/57 (9/2-) Am L x-ray
1.21/11 Am k x-ray
0.2804 /
0.30832
0.32752
0.56014
(0.03-1.2)
#5py 246.07021 10.85d B-/0.40 0.150/85 0+ Am L x-ray
0.35/10 Am k x-ray
0.04379
0.22371
7Py 247.0741 2.3d
95Am
Z2Am 232.0466 0.9 m EC/~5.0
2BAm 233.0464 ~32m [od 6.78
ZtAm 234.0478 2.3m EC/4.2
ZAm 235.0480 10.3 m EC Pu K x-ray
o 6.46/0.4 0.291/100
(0.170-0.828)
BemAm 2.9 m (1-) (0.583-0.713)
Z5Am 236.0496 3.6 m EC (5-) (0.158-1.038)
27Am 237.0500 122 h EC/99.98 /1.7 (5/2-) Pu k x-ray
a/0.02 /6.20 6.042(5)/0.02 0.14559
0.28026
0.43845
Z8Am 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
2 Am 239.053025 119h 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
20Am 240.05530 2.12d EC/1.38 (3-) Pu L x-ray
a/5.592 5.378(1)/16 x 10* Pu k x-ray
0.88878
0.98764
(0.1-1.3)
1 Am 241.056829 432.7y a/5.637 5.2443(1)/0.002  5/2- +1.58 +3.1 Np L x-ray
12 x 10"y sf/3.6 x 10710 5.3221(1)/0.015 0.02634 /.024
5.3884(1)/1.4 0.03319/.00126
5.4431(1)/12.8 0.05954/0.359




Table of the Isotopes 11-193
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
5.4857(1)/85.2 (0.03-1.128)
5.5116(1)/0.20
5.5442(1)/0.34
MmAm 141.y 1T/99.5/0.048 5- +1.0 +6.5 Am L x-ray
a/0.5/5.62 5.141(4)/0.026 0.04863
>3 x 10y sf/< 4.7 x 10” 5.2070(2)/0.4 0.08648
0.10944
0.16304
2Am 242.059549 16.02 h B- /83 /0.665 0.63/46 1- +0.388 -2.4 Pu L x-ray
EC/17 /0.750 0.67/37 Cm L x-ray
Pu k x-ray
0.0422
0.04453
MAm 243.061381 7.37x10°y  a/5.438 5.1798(5)/1.1 5/2- +1.5 +2.9 0.04354
2.x 10"y sf/3.7 x 10° 5.2343(5)/11 0.07467
5.2766(5)/88 0.08657
5.394(5)/0.12 0.11770
5.3500(5)/0.16 0.14197
2MmAm ~26. m B-/1.498 (1-) 0.0429
MAm 244.064285 10.1h B-/1.428 Am L x-ray
Cm k x-ray
0.7460
0.9000
2 Am 245.066452 2.05h B-/0.894 0.65/19 (5/2+) Cm L x-ray
0.90/77 Cm k x-ray
0.25299
HomAm 25.0m B-/ 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
(0.04-2.29)
26 Am 246.06978 39. m B-/2.38 1.2/ (7-) Cm L x-ray
Cm k x-ray
0.1529
0.2046
0.6786
7 Am 247.0721 22.m B-/1.7 Cm L x-ray
Cm k x-ray
0.2267 /
0.2853 /
5Cm
23Cm 233.0508 a/ 7.34/
ZCm 234.05016 ~51L.s o 7.24/ 0+
2Cm 235.0514
26Cm 236.0514 EC/1.7 0+
2Cm 237.0529 EC/2.5
Z5Cm 238.05303 2.4h EC/>90 /0.97 0+
a/<10 /6.632 6.520(50)/<10
29Cm 239.0550 ~3.h EC/1.7
0.0407
0.1466
0.1874
20Cm 240.055530 27.d «/6.397 5.989/0.014 0+
6.147/0.05
19x10°y sf/3.9 x 10°® 6.2478(6) /28.8

6.2906(6) /70.6




11-194 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
#Cm 241.057653 32.8d EC/99 /0.768 1/2+ Am k x-ray
a/l/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
#2Cm 242.058836 162.8d a/6.216 5.9694(1)/0.035 0+ Pu L x-ray
6.069(1)/25 0.04408
7.0 x 10°y sf/6.4 x 10°° 6.1129(1)/74 0.10189
(0.04-1.2)
#3Cm 243.061389 29.1y a/6.167 5.6815(5) /0.2 5/2+ 0.41 Pu L x-ray
5.6856(5)/1.6 Pu k x-ray
5.5x 10"y sf/5.3 x 10 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 0.28546
6.0666(5)/1.5 0.33431
(0.04-0.7)
MCm 244.062753 181y a/5.902 5.6656/0.02 0+ Pu L x-ray
5.7528/23 0.04282
1.32 x 107y sf/1.4 x 10* 5.8050/77 0.09885
5.515/0.004 0.15262
25Cm 245.065491 848 x 10°y  a/5.623 5.235(10)/0.3 7/2+ 0.5 Pu L x-ray
5.3038(10)/5.0 Pu k x-ray
14 x 102y sf/6.1 x 107 5.3620(7)/93 0.04195
5.4927(11)/0.8 0.13299
5.5331(11)/0.6 0.13606
0.17494
26Cm 246.067224 4.76 x 10°y a/5.476 5.343(3)/21 0+ Pu L x-ray
1.8x 107y sf/0.026 5.386(3)/79 0.04453
#Cm 247.070354 1.56 x 107y a/5.352 4.818(4)/4.7 9/2- 0.37 Pu k x-ray
4.8690(20)/71 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
25Cm 248.072349 348 x10°y  «/99.92/5.162  4.931(5)/0.07 0+
5.0349(2)/16.5
4.15 x 10°y sf/8.38 5.0784(2)/(75)/1
29Cm 249.075953 64.15m B-/0.900 0.9/ 1/2+ Bk k x-ray
0.56039/0.84
0.63431/1.5
(0.085-0.653)
Cm 250.07836 ~97x10°y  sf/85.8 0+
a/5.27
»1Cm 251.08229 16.8 m B-/1.42 0.90/16 (1/2+) 0.3896 /
0.5299
0.5425
»2Cm 252.0849 <2d 0+
Bk
8Bk 238.0583 2.4 m EC/5.0
9Bk 239.0583
0Bk 240.0598 ~4.8m
Bk 241.0602 4.6 m EC (0.152-0.262)
2Bk 242.0620 7.0 m EC/3.0
23Bk 243.063008 4.5h EC/99.8 /1.508  6.542(4)/0.03 (3/2-) 0.1466




Table of the Isotopes 11-195
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Y-Energy /
orIsot. Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) (MeV/%)
a/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
2Bk 244.06518 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/
M5Bk 245.066362 4.94 d EC/99.9 /0.810 3/2- Cm L x-ray
a/0.1 /6.453 5.8851(5)/0.03 Cm k 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
246Bk 246.0687 1.80d EC/1.35 (2-) Cm L x-ray
Cm k x-ray
0.79881
1.08142
7Bk 247.07031 14 x10°y a/5.889 5.465(5)/1.5 (3/2-) 0.04175
5.501(5)/7 0.0839
5.532(5)/45 0.268
5.6535(20)/5.5
5.678(2)/13
5.712(2)/17
5.753(2)/4.3
5.794(2)/5.5
2Bk 248.07310 23.7h B-/70/0.87 0.86/ (1-) Cm L x-ray
EC/30/0.72 Cf L x-ray
Cm k x-ray
Cf k x-ray
0.5507
9Bk 249.074987 320.d B-/0.125 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/4.9 x 10°® 5.4174(6)/0.001
0Bk 250.078317 3.217h B-/1.780 0.74/ 2- Cf L x-ray
Cf k x-ray
0.98912
1.03184
(0.04-1.6)
1Bk 251.08076 56. m B-/1.09 (3/2-) 0.02481
0.1528
0.1776
%2Bk 252.0843 1.8 m
5sCf
BICf 237.062 2.1s a, sf/10
B8CE 238.0614 21 ms sf/~ 100 0+
a/~0.2
BCf 239.0624 ~0.7m o
#0Ct 240.0623 1.1m a/7.719 7.590(10)/ 0+
sf/ ~2.1
MCf 241.0637 4.m EC/3.3
a/7.60 7.335(5)/
wCf 242.06370 3.5m a/7.509 7.351(6)/20 0+
sf/<0.014 7.385(4)/80
MCf 243.0654 11.m EC/86 /2.2 7.060(6)/20 (1/2+)
a/14 /7.40 7.170/4
MCE 244066001 20. m a/7.328 7.168(5)/25 0+




11-196 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
7.210(5)/75
#Cf 245.068049 44. m a/36 /7.255 7.14/91.7 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
HoCf 246.068805 1.49d a/6.869 6.6156(10)/0.18 O+ Cm L x-ray
6.7086(7)/21.8 0.04221
1.8 x 10°y sf/2.3 x 10 6.7501(7)/78.0 0.0945
0.147
#Ct 247.07100 3.11h EC/99.96 /0.65 712+ Bk k x-ray
a/0.04 /6.55 6.301(5)/ 0.2941
0.4778
M8Cf 248.07219 334.d a/6.369 6.220(5)/17 0+
3.2 x 10*y s£/0.0029 6.262(5)/83
MCf 249.074854 351.y a/6.295 5.758/3.7 9/2- Cm L x-ray
5.812/85.7 Cm k x-ray
8.x 10%y sf/4.4 x 107 5.8488(2)/1.0 0.25299/2.5
5.9029(2)/2.8 0.33351/13.6
5.9451(2)/4.0 0.38832/63.6
6.1401(2)/1.1 (0.0376-1.103)
6.1940(2)/2.2
BOCE 250.076406 13.1y a/6.129 5.8913(4)/0.3 0+ Cm L x-ray
1.7 x 10ty s£/0.077 5.9889(4)/15 0.04285
6.0310(4)/84.5
BInCf 26.3 pis
»IC 251.079587 9.0 x 10*y a/6.172 5.56448(7)/1.5 1/2+ 0.109/19.8
5.632(1)/4.5 0.1775/17.3
5.648(1)/3.5 (0.0385-0.354)
5.6773(6)/35
5.762(3)/3.8
5.7937(7)/2.0
5.8124(8)/4.2
5.8514(6)/27
6.0140(7)/11.6
6.0744(7)/2.7
»2Cf 252.081626 2.65y a/96.9 /6.217 5.7977(1)/0.23 0+ Cm L x-ray
86.y sf/3.1/ 6.0756(4)/15.2 0.04339
6.1184(4)/81.6 0.1002
»3Cf 253.08513 17.8d B-/99.7 /0.29 0.27/100 (7/2+)
a/0.3 /6.126 5.921(5)/0.02
BACE 254.08732 60.5d s£/99.7/ 0+
a/0.3/5.930 5.792(5)/0.05
5.834(5)/0.26
»5Cf 255.0911 14h B- /0.7
»oCf 256.0934 12. m sf 0+
9oES
MIEs 241.0685 ~8s o 8.11
#2Es 242.0698 16 s o 7.92
#3Es 243.0696 21.s a/>30/ 7.89/>30
EC/<70 /4.0
MMEs 244.0709 37.s EC/76 /4.6
al4/ 7.57/4
M5Es 245.0713 1.3 m a/40 /7.858 7.74
EC/60 /3.1
H6Es 246.0729 7.7 m EC/90 /3.9
a/10/ 7.35
WEs 247.07366 4.8 m EC/93/2.48
al7/ 7.32




Table of the Isotopes 11-197
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
2M8Eg 248.0755 26. m EC/99.7 /3.1
a/0.3 / 6.87
2Es 249.07641 1.70 h EC/99.4 /1.45 (7/2+) 0.3795
a/0.6 / 6.77 0.8132
2B0mEg 22h EC/ (1-) Cf L x-ray
B+ Cf k x-ray
0.9891
1.0319
*0Es 250.0786 8.6 h EC/2.1 (6+) Cf L x-ray
Cf k x-ray
0.30339
0.34948
0.82883
»1Es 251.07999 1.38d EC/99.5/0.38 (3/2-)
a/0.5 / 6.462/0.05
6.492/0.4
B2Eg 252.08298 129y al76 / 6.632/61.0 (5-)
EC/24/1.26 6.562/10.3
3Es 253.084825 2047 d a/ 6.633/89.8 712+ +4.10 7. 0.04180/5.6
6.3 x 10°y sf/8.9 x 10°® 6.5916/6.6 0.3892/2.7
(0.0309-1.106)
2amEg 1.64d B-/99.6 / 0.475 2+ 2.9 3.7 Fm L x-ray
a/0.3 /6.67 6.382 2+ Fm k x-ray
>10.y s£/0.045 0.6488
0.6938
*1Es 254.088022 276.d af 6.429 (7+) 0.064
>25x107y  sf/<3x10°
SEs 255.09027 40.d B-/92/0.29 (7/2+)
al/8/ 6.26
2.6 x 10°y s£/0.0042 6.300
2emEg 7.6h B-/ (8+) 0.218
0.232
0.862
2CEs 256.0936 25. m B-/1.7 (1+)
*7Es 257.0960 7.7d B-
LooFM
22Fm 242.0734 0.8 ms sf/> 96 0+
2Fm 243.0744 0.2s a/ 8.55
sf/< 0.4
2Fm 244.0741 3.3 ms sf/> 97 0+
25Fm 245.0754 4.s a/ 8.15/
sf/<0.1
HFm 246.07530 12s a/85/ 8.24/ 0+
sf/15/
UmEm 43s af 8.17/
*7Fm 247.0769 29.s a/8.20 7.87/70
EC/2.9 7.93/30
MSFm 248.07720 33.s a/99.9 /8.001 7.83/20 0+
sf/0.1/ 7.87/80
29Fm 249.0790 1.6 m EC/2.4 (7/2+)
o/ 7.57
20mEm 1.8s IT/
sf/<8 x 10°
0Fm 250.07952 30. m af 7.43/ 0+
EC/0.8
s£/0.007
BIFm 251.08158 53h EC/98 /1.47 (9/2-)
al/2/ 6.833




11-198 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
BFm 252.08247 1.058 d a/7.154 6.998/15 0+
s£/0.0023 7.039/85
»3Fm 253.085185 3.0d EC/88/0.333 6.676/ Yot Es k x-ray
a/12/ 6.943/ 0.2719
IFm 254.086854 3.240 h af 7.150 0+
s£/0.059 7.192
BSFm 255.089962 20.1h al 6.9635(5)/5.0 712+ 0.08148/1.
1.0 x 10*y sf/2.3 x 10 7.0225(5)/93.4 (0.041-0.900)
»°Fm 256.09177 2.63 h sf/91 0+
a/19 6.92/
%7Fm 257.09511 100.5d a/99.79 6.519 (9/2+) 0.1794
sf/0.21 0.2410
SFm 258.0971 0.37 ms st/ 0+
Fm 259.1006 15s sf/
20Fm 260.103 ~ 4 ms sf/ 0+
1()1Md
2mMd ~04s o 8.64, 8.68
#Md 245.0808 0.9 ms sf
2Md 246.0819 1.0s o 8.74
8.50—-8.56
#mMd ~02s sf/
27Md 247.0816 3.s o 8.43
#8Md 248.0828 7.8 EC/80/5.3 8.32/15
a/20 / 8.36/5
sf/<0.05
2Md 249.0830 24. s EC>/<80/3.7
a/>20 /8.46 8.030(20)/
2OMd 250.0844 50. s EC/94 /4.6 7.75/4
a/6/8.25 7.83/2
»IMd 251.0848 4.0m EC/>94 /3.1
a/<6/ 7.55/
Z2Md 252.0866 2.m EC/>50/3.9
a/<50 / 7.73/
23Md 253.0873 ~6m EC/2.0
imMd 30. m EC/
ZMd 254.0897 10. m EC/2.7
»Md 255.09108 27.m EC/92 /1.04 a/7.33/93 (7/2-) 0.121/100
al/8/ 7.27/5 0.115/65
sf/< 0.15 7.75/1 0.136/35
7.71/1 0.141-0.453
BeMd 256.0941 1.30 h EC/89/2.13 7.21/71 Fm k x-ray
a/11/ 7.14/22 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
BTMd 257.095541 55h EC/85/0.41 7.074 (7/2-) Fm k x-ray
a/l15, sf/< 1 7.014 (0.181-0.389)
28mMd 57.m EC/ (1-) Fm k x-ray
sf/< 30
Z5Md 258.098431 51.5d a/7.40 6.718(2)/ (8-) 0.3678
sf/< 0.003 6.763(4)/ 0.057—-0.4438
ZMd 259.1005 1.64 h sf/>98.7 7/2+
a/<1.3
20Md 260.1037 ~27.8d sf/ 73—-100
IOZNO
*$No 248.0866 <1.0ps st 0+




Table of the Isotopes 11-199
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
*No 249.0878 0.05 ms st
a/ <20
%No 250.0875 6. us sf/ 0+
a/ <10
»ImNo 09s a 8.67
*No 251.0890 0.78 s a/91 8.62/96
sf/0.26 8.58/4
*2No 252.08898 244 s a/75/8.551 8.42 0+
sf/24/ 8.37
EC, B+/<1.6
*3No 253.0907 1.7m af 8.00 (9/2-) 0.222/100
EC/3.2 (0.151-0.280)
»4mNo 0.28 s LT./
sf/< .2
*No 254.09096 49. s af 8.09 0+ 0.102
EC/11 0.152
s£/0.17
**No 255.09324 3.1m a/62 / 8.12/ Yot 0.187
EC/38/2.01 7.93
8.08
»*No 256.09428 29s af 8.43 0+
sf/0.5
*7No 257.09688 24.5s af 8.222/83 (7/2+) 0.0770
sf/<1.5 8.27 0.1018
8.323/17 0.1241
*$No 258.0982 ~12ms sf/ 0+
**No 259.1010 58. m a/78 /7.794 7.52 (9/2+)
EC/22/0.5 7.55
sf/<9.7
%No 260.1026 0.11s st/ 0+
%2No 262.1073 ~ 8. ms st/ 0+
lDSLr
BiLr 251.0944 39m st
2 r 252.0954 ~0.36s o 9.02/73
sf/<1 8.97/27
253m] ~0.57s a 8.79
sf/1.3
3Ly 253.0952 15s a/ 8.72
sf/8
Ly 254.0965 13.s af 8.45
EC/5.2
sf/<0.1
5Ly 255.09669 22.s af 8.37/60
EC/3.2 8.43/40
sf/< 0.1
2Ly 256.0986 27.s a/99.7 /8.554 8.43/
EC/4.2 8.39
sf/< 0.03
*7Lr 257.0996 0.65s af 8.80 7/2+
EC/2.5
sf/< 0.03
8Ly 258.1018 39s af 8.60/46
EC/3.4 8.62/25
sf/< 5 8.56/20
8.65/9
Ly 259.1029 6.1s a/80 8.44(1)
sf/20
20Ly 260.1055 3.m af 8.03




11-200 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
1Ly 261.1069 40. m sf
62y 262.1096 3.6h EC/2.
sf/<10
1o RE
IRE 253.1007 ~48. us sf
a/<10
2ARE 254.1002 23. us sf/>98.5 0+
a/<1.5
5Rf 255.1013 16s o 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
2R 256.10117 6.2 ms s£/99.68 0+
a/0.32 8.81
2TRE 257.1030 4.7 s a/9.22 8.77 0.117
EC/11 9.01
sf/<1.4 8.95
8.62
28RE 258.1035 12. ms st/87 0+
a/l3
IR 259.1056 34s «/9.09/93 8.77(2)/
sf/7 8.86/
2ORf 260.1064 20. ms sf/ 0+
21mRf 1.3 m o 8.28
2IRE 261.10877 5.s a/60, sf/40 8.52/
IRf 262.1099 2.1s sf/>99.2 0+
23R 263.1126 10. m sf, a
25RE 265.1167 ~13h o
27RE 267.122 ~0.1d sf
105Db
»Db 255.1074 ~15s a,
sf/~ 20
»SDb 256.1081 16s o/64 9.02/67
EC/35 8.89/11
sf/0.05 9.08/11
9.12/11
»mDh 0.8s o 9.16
sf/<13
Db 257.1077 15s o/ 8.97/33
sf/<6 9.07/38
9.12/5.5
8.94/9
9.02/9
8.89/5.5
*$Db 258.1092 42s af 9.30/
EC/5.3 9.17/
sf/<33 9.08/
Db 259.1096 ~0.51s sf/
af 9.47/
260mPh 0.3 m
Db 260.1113 15s af 9.05/
sf/<9.6 9.08/
9.13/
»%1Db 261.1121 1.8s o/ 8.93/
sf/<18
22Db 262.1141 0.5 m sf/<33




Table of the Isotopes 11-201
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
a/ 8.45/
8.53/
8.67/
2635Db 263.1150 ~0.45m st/57 8.36/
a/41 8.41/
EC/3
%’Db 267.1224 12h sf
2%5Db 268.125 1.2d sf, EC
10658
»8Sg 258.1132 ~ 2.9 ms sf 0+
a/<20
»Sg 259.1145 0.5s af 9.62
sf/<20 9.35
9.03
#0Sg 260.11442 4. ms a/50 9.76 0+
sf/50 9.72
9.81
®1Sg 261.1161 0.3s a, sf/<10 9.56
26250 262.1164 0.007 s sf 0+
a/<22
263mGg 0.3s a 9.2
2%35g 263.1183 0.8s o 9.06
sf/<30 9.25
%5Sg 265.1211 8.s a/>65 8.84/46
sf/<35 8.76/23
8.94/23
8.69/8
2%6Sg 266.1221 ~21.s af 8.77/66 0+
sf/<82 8.52/33
7Sg 271.133 ~0.04 h a/50 8.53
sf/50
107Bh
260Bh 260.122 a
21Bh 261.1217 12. ms al, sf <10 10.40
10.10
10.03
262mBh 8. ms af 10.37
sf/<12 10.24
262Bh 262.1229 0.10s a/ 10.06
sf/<12 9.91
9.74
24Bh 264.1246 1.0s a/ 9.3-9.8
sf/
%°Bh 265.1252 09s 9.24
2Bh 266.1269 ~2s 9.08
%7Bh 267.1277 ~17s [od 8.83
IOSHS
23Hs 263.1286 af
24 Hs 264.12839 ~ 0.08 ms a/, st/~ 50 11.0 0+
265mHg ~0.75 ms o 10.57/63
10.73
10.52
10.34
%°Hs 265.1301 2.0 ms af 10.30/90
sf/<1 10.43

10.37




11-202 Table of the Isotopes
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot.  Abundance Weight Resonance  Energy (/MeV) Intensity (h/2m)  Magnetic  Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
10.25
26Hs 266.1301 ~2.3ms a 10.2 0+
267mHg ~0.8s
%7Hs 267.1318 0.05s a/>88 9.88
9.83
9.75
2Hs 269.1341 ~14s o 9.23
9.18
20Hs 270.1347 ~36s o 9.16 0+
75 275.146 ~0.155 a 9.3
77Hs 277.150 ~1lm sf
109Mt
26om©\[t ~1.2ms o 10.46—10.81
26Mt 266.1373 ~ 0.7 ms o 10.48-11.31
7MLt 267.137 19 ms a
28Vt 268.1387 ~0.03s a/>68 10.3 - 10.8
OMt 270.141 5ms o 10.0
75Mt 275.149 0.01s a 10.3
oMt 276.151 ~0.7s o 9.7
IIODS
%Ds 267.1443 ~ 3 us a/>32 11.6
2Ds 269.1451 0.17 ms a/>75 11.11
270mDg ~ 6 ms o 10.95
11.15
12.15
°Ds 270.1447 0.1 ms o 11.03 0+
ImDyg 0.07 s a 9.9
Ds 271.1461 1.6 ms o 10.8
273mDg 0.076 ms o 11.8
Ds 273.1489 118 ms a/ 9.73
7Dsg 279.159 0.18 s sf/90
a/10 9.7
#0Dg 280.160 ~76s st/ 0+
B1Dg 281.162 10.s sf
#2Dg 0.5 ms sf
llle
Rg 272.1536 ~2ms a/>68 10.82
7iRg 274.156 ~ 65 ms a 11.2
79Rg 279.162 ~0.17s o 10.4
Rg 280.164 ~36s a ~9.75
1112
77112 277.1639 ~ 0.24 ms o 11.45
11.65
#3112 283.172 ~4.s sf/< 10
a/~ 100 9.5
21112 284.172 0.10s sf
#5112 285.174 ~34.s o 9.16
1113
278113 0.24 ms a 11.7
23113 283.176 ~0.1s o 10.1
#4113 284.178 ~05s 10.0




Table of the Isotopes 11-203
Elem. Natural Atomic Mass or Half-life/ Decay Mode/  Particle Energy/ Spin Nuclear Elect. Y-Energy /
or Isot. Abundance Weight Resonance Energy (/MeV) Intensity (h/27w)  Magnetic Quadr. Intensity
(Atom %) Width (MeV) (MeV/%) Mom. (nm) Mom. (b) (MeV/%)
11114
286114 286.184 0.16s /40 10.2
sf/60
%7114 287.186 05s a 10.0
55114 288.186 085 a 9.95
114 289.187 ~27s a 9.82
1115
%7115 287.191 ~0.03s 10.6
28115 288.192 ~0.09s 10.5
o | 16
¥0116 290.199 ~ 15 ms a 10.9
»1116 291.200 ~ 6. ms a ~10.74
22116 292.200 ~18. ms o ~10.66
23116 ~0.05s a 10.5
1118
24118 ~2.0ms a 11.7



