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Table IV.  Radioactive Decay Isotopes:  Summary

Parent Mode Half-life %Branching Nγ Eγ(σ(Eγ)) for principal decay gamma rays
16N β− 7.13(2) s     100 12 6128.63(5.90×10-8)
19O β− 26.88(5) s    100 13 197.142(3.15×10-7), 1356.843(1.66×10-7)
20F β− 11.163(8) s   100 3  1633.53(0.0096)
23Ne β− 37.24(12) s   100 5  440.0(0.001400)
24Na β− 14.9590(12) h 100 6  2754.13(0.530), 1368.66(0.530)
24Na IT 20.20(7) ms   99.95(1) 1  472.202(0.478)
27Mg β− 9.462(11) m   100 3  843.71(0.00298), 1014.30(0.00117)
28Al β− 2.2414(1) m   100 1  1778.92(0.232)
31Si β− 157.3(3) m    100 1  1266.15(2.5×10-6)
37S β− 5.05(2) m     100 7  3103.4(2.8×10-5)
38Cl β− 37.24(5) m    100 2  2166.90(0.0568), 1642.5(0.0427)
38Cl IT 715(3) ms     100 1  671.355(0.0122)
40K(nat) EC 1.265(13)×109 y 10.86(13) 1  1460.822(3.24 s-1g-1)
42K β− 12.360(12) h  100 8  1524.6(0.020000)
49Ca β− 8.718(6) m    100 12 3084.40(0.00190)
46Sc IT 18.75(4) s    100 1  142.528(4.88)
51Ti β− 5.76(1) m     100 3  320.076(0.00860)
50V(nat) β− 1.4(4)×1017 y 17(11) 1  783.29(8×10-7 s-1g-1)
50V(nat) EC 1.4(4)×1017 y 83(11) 1  1553.77(3.8×10-6 s-1g-1)
52V β− 3.75(1) m     100 13 1434.10(4.81)
55Cr β− 3.497(3) m    100 7  1528.00(3.800×10-6)
56Mn β− 2.5789(1) h   100 10 846.754(13.10), 1810.72(3.62), 2113.05(1.91)
60Co IT 10.467(6) m   99.76(3) 1  58.603(0.411)
60Co β− 10.467(6) m   0.24(3) 3  1332.89(0.068)
65Ni β− 2.51719(3) h  100 10 1481.84(0.003300), 1115.53(0.002190), 366.27(0.000680)
64Cu EC 12.700(2) h   61.0(3) 1  1345.77(0.0155)
66Cu β− 5.120(14) m   100 3  1038.97(0.0598)
69Zn β− 13.76(2) h    0.033(3) 1  573.90(4.2×10-6)
69Zn β− 56.4(9) m     100 2  318.40(2.6×10-6), 871.70(5.5×10-7)
69Zn IT 13.76(2) h    99.967(3) 1  438.634(0.0128)
71Zn β− 2.45(10) m    100 23 511.60(1.60×10-4), 910.30(4.0×10-5), 390.0(1.97×10-5)
71Zn β− 3.96(5) h     100 56 487.34(3.34×10-5), 620.19(3.04×10-5), 511.55(1.52×10-5)
70Ga β− 21.14(3) m    99.59(6) 2  1039.20(0.0070), 176.170(0.0030)
72Ga β− 14.10(1) h    100 82 834.08(1.65), 2201.91(0.52), 629.96(0.490)
72Ga IT 39.68(13) ms  100 2  103.25(0.0526), 16.43(0.0125)
71Ge IT 20.40(17) ms  100 2  175.05(0.078)
73Ge IT 0.499(11) s   100 2  53.440(0.0134)
75Ge β− 82.78(4) m    100 10 264.60(0.0180), 198.60(0.00190)
75Ge IT 47.7(5) s     99.970(6) 1  139.68(0.0232)
77Ge β− 11.30(1) h    100 169 264.44(0.006400), 211.03(0.00367), 215.50(0.00341)
77Ge IT 52.9(6) s     19(2) 1  159.61(0.00100)
77Ge β− 52.9(6) s     81(2) 17 215.53(0.0025)
76As β− 26.24(9) h    100 50 559.10(2.00), 657.05(0.279)
77Se IT 17.36(5) s    100 1  161.9220(0.855)
79Se IT 3.92(1) m     100 1  95.73(0.0031)
81Se β− 18.45(12) m   100 10 275.93(0.001600), 290.04(0.00135), 828.27(0.00069)
81Se IT 57.28(2) m    99.949(13) 1  102.89(0.0065)
80Br β− 17.68(2) m    91.7(2) 4  616.3(0.39)
80Br EC 17.68(2) m    8.3(2) 2  665.80(0.0628)
80Br IT 4.4205(8) h   100 2  37.0520(0.428)
82Br β− 35.30(2) h    100 31 776.517(0.990), 554.3480(0.838), 619.106(0.515)
82Br IT 6.13(5) m     97.6(3) 1  45.9490(0.00285)
82Br β− 6.13(5) m     2.4(3) 16 776.50(0.00250), 1474.83(0.00090), 698.21(0.00053)
79Kr IT 50(3) s       100 1  130.010(1.60×10-4)
81Kr IT 13.10(3) s    99.9975(4) 1  190.46(0.072)
83Kr IT 1.83(2) h     100 2  9.4050(0.122)
85Kr β− 4.480(8) h    78.6(4) 6  151.195(0.0385)
85Kr IT 4.480(8) h    21.4(4) 1  304.870(0.0071)
87Kr β− 76.3(6) m     100 28 402.587(0.000257), 2554.80(4.78×10-5), 845.44(3.80×10-5)
86Rb β− 18.631(18) d  99.9948(5) 1  1076.64(0.0301)
86Rb IT 1.017(3) m    100 1  555.61(0.0407)
88Rb β− 17.78(11) m   100 30 1836.00(0.00714), 898.03(0.00468)
85Sr EC 67.63(4) m    13.4(4) 1  150.75(0.00046)
85Sr IT 67.63(4) m    86.6(4) 2  231.68(0.0029)
87Sr IT 2.803(3) h    99.70(8) 1  388.526(0.0785)
90Y IT 3.19(6) h     99.9979(2) 2  202.53(0.0018), 479.60(0.0016)
97Zr β− 16.744(11) h  100 31 743.36(0.00101)
94Nb β− 6.26(1) m     0.50(6) 1  871.1(0.00390)
94Nb IT 6.26(1) m     99.50(6) 1  40.887(0.000574)
101Mo β− 14.61(3) m    100 163 590.10(0.00380), 191.920(0.00360), 1012.47(0.00258)
99Mo β− 65.94(1) h    100 30 140.5110(0.0276), 739.500(0.00405)
103Ru IT 1.69(7) ms    100 2  210.519(0.033)
105Ru β− 4.44(2) h     100 84 724.30(0.0760), 469.37(0.0281), 676.36(0.0251)
104Rh β− 42.3(4) s     99.55 14 555.81(3.14)
104Rh IT 4.34(5) m     99.87(1) 4  51.50(5.2)
107Pd IT 21.3( ) s     100 1  214.9(0.0024)
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109Pd IT 4.69(1) m     100 1  188.9900(0.0273)
111Pd β− 23.4(2) m     100 76 580.00(1.900×10-4), 70.43(1.68×10-4), 1459.0(1.25×10-4)
111Pd IT 5.5(1) h      73(3) 1  172.18(0.0015)
108Ag β− 2.37(1) m     97.15(20) 1  632.98(0.369)
108Ag EC 2.37(1) m     2.85(20) 11 433.96(0.0990), 618.86(0.052)
110Ag β− 24.6(2) s     99.70(6) 13 657.50(1.86)
114In β− 71.9(1) s     99.50(15) 1  1299.83(2.4×10-4)
114In IT 43.1(6) ms    100 1  311.646(0.13)
116In β− 54.41(6) m    100 30 1293.54(131), 1097.30(87.3), 416.86(43.0)
116In IT 2.18(4) s     100 1  162.393(15.8)
116In β− 14.10(3) s    100 10 1293.4(0.4700), 463.3(0.09300)
123Sn β− 40.06(1) m    100 5  160.32(0.00580)
125Sn β− 9.52(5) m     100 23 331.90(0.00830)
122Sb β− 2.7238(2) d   97.59(12) 7  564.24(2.700)
122Sb IT 4.191(3) m    97.59(12) 3  61.4130(0.0200), 76.0590(0.0081)
124Sb β− 93(5) s       25(5) 4  498.40(0.068), 645.82(0.068), 602.72(0.068)
124Sb IT 93(5) s       75(5) 1  10.8630(1.40×10-5)
124Sb IT 20.2(2) m     100 2  10.8630(6.04×10-6), 25.9820(4.45×10-6)
131Te β− 25.0(1) m     100 78 149.716(0.0630), 452.3230(0.0168)
131Te β− 30(2) h       77.8(16) 171 773.67(0.00355), 852.21(0.00192), 793.75(0.00129)
131Te IT 30(2) h       22.2(16) 1  182.250(0.00026)
128I β− 24.99(2) m    93.1(6) 7  442.901(0.595)
128I EC 24.99(2) m    6.9(1) 1  743.50(0.0051)
125Xe IT 56.9(9) s     100 2  111.3(0.0027), 141.4(0.00091)
129Xe IT 8.88(2) d     100 2  39.578(0.00069), 196.56(0.00042)
137Xe β− 3.818(13) m   100 83 455.490(0.00350)
134Cs IT 2.903(8) h    100 3  127.5000(0.310)
131Ba IT 14.6(2) m     100 2  108.45(0.00150)
133Ba IT 38.9(1) h     99.99 2  275.925(9.00×10-5)
135Ba IT 28.7(2) h     100 1  268.218(0.00060)
136Ba IT 0.3084(19) s  100 3  1048.073(0.000919), 818.514(0.000916), 163.9200(0.0002800)
137Ba IT 2.552(1) m    100 1  661.657(0.00071)
139Ba β− 83.06(3) m    100 28 165.8570(0.074)
138La(nat) β− 1.05(3)×1011 y 33.6(5) 1  788.7(0.273 s-1g-1)
138La(nat) EC 1.05(3)×1011 y 66.4(5) 1  1435.795(0.539 s-1g-1)
140La β− 1.6781(7) d   100 38 1596.21(5.84), 487.021(2.79), 815.772(1.430)
137Ce EC 9.0(3) h      100 20 447.15(1.300×10-4), 10.61(5.6×10-5), 436.59(1.86×10-5)
137Ce IT 34.4(3) h     99.22(3) 1  254.29(2.0×10-4)
139Ce IT 54.8(10) s    100 1  754.24(3.5×10-5)
142Pr β− 19.12(4) h    99.98 2  1575.6(0.426)
149Nd β− 1.728(1) h    100 213 211.309(0.0370), 114.314(0.0274), 270.166(0.0153)
151Nd β− 12.44(7) m    100 471 116.800(0.0262), 255.680(0.0099), 1180.890(0.0089)
155Sm β− 22.3(2) m     100 50 104.320(1.43)
152Eu β− 9.3116(16) h  73(3) 27 344.2790(37.3), 1314.670(14.60), 970.350(9.2)
152Eu EC 9.3116(3) h   27(3) 25 841.570(223), 963.390(183.0), 121.8(110)
152Eu IT 96(1) m       100 4  89.847(1.3000)
155Gd IT 31.97(3) ms   100 3  86.545(0.00074), 13.47(7.6×10-5)
159Gd β− 18.56(8) h    100 20 363.5430(0.063), 58.0000(0.0118)
161Gd β− 3.66(5) m     100 98 360.940(0.199), 314.920(0.075), 102.315(0.046)
157Dy EC 8.14(4) h     100 25 326.16(0.018)
165Dy β− 2.334(6) h    100 55 94.700(10.6), 361.680(2.50), 633.415(1.69)
165Dy β− 1.257(6) m    2.24(11) 11 515.467(6.93), 361.471(2.42), 153.803(1.10)
165Dy IT 1.257(6) m    97.76(11) 1  108.159(13.6)
166Ho β− 26.80(2) h    100 14 80.574(3.87), 1379.40(0.537)
167Er IT 2.269(6) s    100 1  207.801(2.15)
171Er β− 7.516(2) h    100 58 308.291(0.559), 295.901(0.251), 111.621(0.178)
169Yb IT 46(2) s       100 1  24.200(5.6×10-6)
175Yb β− 4.185(1) d    100 6  396.329(1.42), 282.522(0.666), 113.805(0.417)
175Yb IT 68.2(3) ms    100 1  514.868(9.0)
177Yb β− 1.911(3) h    100 24 150.6(0.073), 1080.20(0.0201), 1241.20(0.0125)
177Yb IT 6.41(3) s     100 2  104.50(0.029), 227.02(0.0047)
176Lu(nat) β− 4.00E10(22) y 100 4  306.84(45.2 s-1g-1), 201.83(37.9 s-1g-1)
177Lu β− 6.73(1) d     100 6  208.3660(6.0), 112.9500(3.47)
178Hf IT 4.0(2) s      100 6  426.380(0.1750), 325.559(0.1700), 213.439(0.1470)
179Hf IT 18.67(4) s    100 2  214.3410(16.3)
180Hf IT 5.5(1) h      99.7(1) 6  332.275(0.0586), 443.163(0.0509), 215.426(0.0506)
182Ta IT 15.84(10) m   100 5  171.580(0.00540000), 146.7740(0.00408), 184.951(0.00268)
183W IT 5.2(3) s      100 6  107.9320(0.00438), 99.0790(0.00189), 52.5950(0.00157)
185W IT 1.67(3) m     100 12 65.86(3.44×10-5), 131.550(2.56×10-5), 173.680(1.93×10-5)
187W β− 23.72(6) h    100 74 685.73(3.24), 479.550(2.59), 72.002(1.32)
186Re β− 3.7183(11) d  92.53(10) 8  137.157(5.29)
186Re EC 3.7183(11) d  7.47(10) 1  122.640(0.250)
188Re β− 17.005(4) h   100 51 155.041(7.16)
188Re IT 18.6(1) m     100 5  63.5820(0.279), 105.8620(0.140), 92.4640(0.066)
191Os IT 13.10(5) h    100 1  74.380(0.0032)
193Os β− 30.11(1) h    100 63 138.92(0.0467), 460.49(0.0432), 73.040(0.035)
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192Ir IT 1.45(5) m     99.9825 1  56.7190(0.085)
194Ir β− 19.28(13) h   100 65 328.448(9.1), 293.541(1.76)
194Ir IT 31.85(24) ms  100 9  112.2310(0.302), 84.2840(0.168)
197Pt β− 19.8915(19) h 100 3  77.35(0.031), 191.437(0.006600)
197Pt IT 95.41(18) m   96.7(4) 2  346.50(0.00132)
199Pt β− 30.8(4) m     100 42 542.98(0.0390), 493.75(0.0147), 317.03(0.0130)
199Pt IT 13.6(4) s     100 2  391.93(0.0212)
198Au β− 2.69517(21) d 100 3  411.8(94.30)
197Hg EC 23.8(1) h     8.6(7) 5  279.00(0.003300)
197Hg IT 23.8(1) h     91.4(7) 2  133.98(0.0155)
199Hg IT 42.6(2) m     100 3  158.30(0.000940), 374.10(2.47×10-4)
205Hg β− 5.2(1) m      100 13 203.750(0.00064)
206Tl β− 4.200(17) m   100 2  803.30(3.5×10-6)
207Pb IT 0.806(6) s    100 2  569.7(0.0014), 1063.662(0.0013)
232Th(nat) α 14.05(6)×109 y 100 2  63.810(10.7 s-1g-1)
140Ba β− 12.752(3) d   100 16 537.261(0.066), 29.9660(0.0381), 162.6600(0.01680)
235U(nat) α 703.8(5)×106 y 100 49 185.715(329 s-1g-1), 143.760(63.0 s-1g-1)
239Np β− 2.3565(4) d   100 36 106.1230(0.723), 277.5990(0.382), 228.1830(0.286)
239U β− 23.45(2) m    100 97 74.6640(1.30000)


