Direct heavy charged particle emitters (through Tz=+49/2).
10/21/2024

Table 1
Summary of known direct p emitters. Detailed references for each nucleus can be found in their respective T, tables.

Nuclide JT Ty S, BR, (%) other decays T,
4L 2- -3.10(21) 100% -1
B (3/27) 801(20) keV -2.013(26) 100% 312
10N (1) 2.572% Mev -2.60(40) 100% 2
N 12+ 830(30) keV -1.378(5) 100% 312
BF -2.73(50)# 100% 512
l4F 2- 0.91(10) MeV -1.560(40) 100% 2
I5p 12+ 660(20) keV -1.27(14) 100% 32
l16p 0 40 (20) keV -0.531(5) 100% -1
"Na -3.44(6) 100% -5/2
BNa (1~ <0.2 MeV -1.250(90) 100% 2
19Na (5/2%) <40 keV -0.323(11) 100% 32
2AL <10ps -1.15T589 100% -5/2
2p <35ns -2.16(40)# 100% -5/2
21 <20ns -2.66(10)# 100% 512
Al -1.60(8) 100% 3
¥sc (712-) <300ns -0.597(24) 100% 312
4“4Mn < 105 ns -2.14(36) 100% 3
BmCo (19/27) 245(102) ms -1.580(30) 1.3()% y -1/2
S4mNj 10* 155(3) ns -2.549(5) 49.521)% y -1
%8B 35(5) ns -0.50(25)# 100% -1
9By 3/2~ < 24ns 0.640(40) 100% -12
72Rb 51 103(22) ns -0.71(52)# 100% -1
3Rb 3/27) < 81ns -0.640(40) 100% -12
8INb < 40ns -1.11(50)# 100% -12
8Tc <43 ns 1.03(50)# 100% -1/2
89Rh < 120 ns -1.40(20)# 100% -12
2Ag 1.35(58)# 100% -1
BAg 921) 228(16) ns -1.09(53)# 100% -12
Am2 A g (212%) 0.39(4) s -5.78(84)# 4.1(6)% By, 2p 0
%1 -1.68(76)# 100% -1
9Tmip 1727) 120(110) s -1.50(60)# 100% -12
103gp < 46 ns -0.98(32)# 100 % +1/2
1097 12+ 93.5(3) us -0.820(4) 99.846(4)% o +3/2
12¢g 1+ 486(37) us -0.816(4) 100% +1
T3¢Cs (3/2%) 17.1Q2) us -0.9728(22) 100% +3/2
B 50(22) ms -0.734(9) 60(18)% +1
La (3/2) 20.1(25) ms -0.820(3) 100% +3/2
17my 5 921 10(5) ms -0.970(3) 100% +3/2
121pp (3/2) 1078 ms -0.890(10) ~ 100% +3/2
B30gy 0.90"55 ms -1.028(15) 100% +2
BIEy 32t 17.8(19) ms -0.947(5) 89(9)% +5/2
135Th 727) 0.947933 ms -1.188(7) ~100% +5/2
140Ho 6(3) ms -1.094(10) 100% +3
141Ho 4.1(1) ms -1.177(7) 100% +7/2
14lmHo 7.4(3) us -1.243(14) 100% +72
14 Tm 9F 1.9 70 us -1.712(16) 100% +3
145Tm (1127) 3.17(20) us -1.736(7) 100% +7/2
146Tm 57) 68(3) ms -0.896(6)# 100% +4
146mTm (10™) 198(3) ms -1.078(7)# 71% % +4
147 Tm 1172~ 615(45) ms -1.059(3) 15(5)% +9/2
147mTm 32+ 0.36(4) ms -1.127(7) 100% +9/2
s o e 0 o
-1. ~ 0
130mL y (17,27) 39 8us -1.292(2)# 100% +4
DIy 1172~ 78(1) ms -1.241(2) obs +9/2
151mp 32+ 17(1) ps -1.319(10) 100% +9/2
155Ta [1/2%] 29119 ms -1.453(15) 100% +9/2
155my 112~ 1274 us -1.453(15)-x 100% +9/2



Table 1

Summary of known direct p emitters. Detailed references for each nucleus can be found in their respective T, tables.

156 27) 106(4) ms -1.020(4) 71(3) % +5
156, C) 33373 ms -1.122(4) 4.2(9) % o +5
157y 12+ 10.1(4) ms -0.935(10) 3.4(12) % o +112
159mRe 1172~ 21(4) us -1.599(53)#-x 92.5(35)% o +9/2
160Re 611(7) us -1.267(7) 89(1) % o +5
161Re 12+ 0.44(1) ms -1.197(5) 100% o +11/2
T6ImRe 1172~ 14.8(3) ms -1.300(14) 7.03) % o +11/2
164mpy 9%) 70(10) us -1.56(10)#-x 96(2) % o +5
165myp (1127) 340(40) ps -1.721(71)# 88(2)% o +112
166y 2 10.5(22) ms -1.152(8) 6.9(29)% o +6
166m 9 15.1(9) ms -1.324(10) 1.76(58)% o +6
T67Ty 1/2%) 29.3(6) ms -1.070(4) 39.3(13)% o +13/2
167my (11/27) 28.5(6) ms -1.185(6) 0.42(8)% o +13/2
169 Au <5 us -1.93(33)# ~ 100% +1172
170 Au 27) 286130 us -1.472(12) 89(10)% a +6
170m Ay ©") 61775 us -1.754(16) 58(5)% o +6
T Au 172%) 2273 us -1.448(10) 100% a +13/2
17im Ay (11/27) 1.09(3) ms -1.706(16) 40(4)% o +13/2
176] 52139 ms -1.265(18) 100% +7
17771 (1/2%) 18(5) ms -1.156(19) 27(13)% o +15/2
177m (1127) 230(40) us -1.963(26) 51(8)% o +152
185 1/2%) 2.843 us -1.592(5) 91(2)% o +1972

Table 2

Summary of known direct 2p emitters. Detailed references for each nucleus can be found in their respective T; tables.

Nuclide JT Ti/» Sz, BRy, (%) other decays T,
o (327) 1.30 MeV -4.25(6) 100% 512
e} ot <72 keV -1.737(12) 100% 2

5Ne 3/27) 0.59 MeV -2.52(7) 100% -5/2
19Mg (327) 4.0(15) ps -0.760(50) 100% 52
N0Ar o+ <10ps -2.45(10) 100% 3
BNi 0+ 217 ¢ ms -2.39(30)# 70(20)% By 4
4Zn 0+ 1597042 ms -2.28(20) 9073, % -3
67Ky 7.4(30) ms -2.89(30)# 37(14)% By -5/2

MmN g (21/27%) 0.39(4) s -2.50(75)# 0.5(3)% By, p 0

Table 3

Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T, tables.

Nuclide JT T\, Qqu BRy (%) other decays T,
1041 ot <18 ns 5.10(21) 100% 0
105 (5127%) 0.62(7) us 5.069(3) 100% +172
106Te 0+ 70 39 us 4.290(9) 100% +1
107 (5/21) 3.1(1) ms 4.004(6) 70(30)% +3/2

1081 26.4(8) ms 4.099(5) 100% +1
T08Te of 2.1(1) s 3.445(4) 49(4)% +2
108X e ot 58119 us 4.57(21) 100% 0

1097 12+ 93.5(3) us 3.918(21) 0.014(4)% p +3/2
109%e (7121) 13(2) ms 4.217(7) 100% +12
1097 (5127%) 43(1)s 3.198(6) 3.9(13)% By B +5/2
T0Xe 0+ 93(3) ms 3.872(9) 64(35)% +1
10e ot 18.4(8) s 2.723(15) ~0.00076% +3

110y a+) 664(24) ms 3.536(10) 17(4)% Bp» B +2
xe (712%) 0.81(20) s 3.719(10) 10.4(19)% +3/2
H2xe o+ 2708)s 3.330(6) 0871 % +2

T2y 1) 3.34(8)s 2.957(12) ~0.0012% By, Ba +3
13xe 52%) 2.74(8) s 3.087(8) ~0.011% Bp» B +5/2
Hacy a+ 0.57(2) s 3.360(60) 0.018(6)% By Ba +2
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Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

114Ba 0+ 3807190 ms 3.592(19) 0.9(3)% By +1
144Nd ot 2.42)x108 y 1.901(1) 100% +12
5pm 52F 17.7(4) y 2.322(3) 2.8(6)x10 7% +23/2
1465m ot 6.8(7)x107 y 2.529(3) 100% +11
47Ey 5/2F 24.1(6) d 2.991(3) 0.0022(6)% +2172
148Gd o+ 72.1(10) y 3.271(0) 100% +10
148Ey 5 55.6(2) d 2.694(10) 9.4(28)x 107 7% +11
T48Sm 0F 6.4713x100y 1.987(1) 100% +12
149 12+ 4.13(5)h 4.078(2) 17.6(14)% +192
149mpyy 1172~ 4.16(4) m 4.114(2) 0.022(3)% +1972
149Gd 712~ 9.25(10)d 43(12)x10™*% +21/2
150Dy ot 2.17(2) m 4.351(2) 34(3)% +9
0G4 0t 1.78(8)x10°% y 2.807(6) 100% +11
151Ho (11/27) 35.1(2) s 4.695(2) 21(2)% +1712
SlmHo (112%) 47.6(13) s 4.736(2) 80750 % +17/2
Sipy 772 17.8(2) m 4.180(3) 5.6(4)% +19/2
1517 126+ 17.609(14) h 3.496(4) 0.0095(15)% +21/2
BIGd 712~ 123.9(10) d 2.652(3) 8 Ex1077% +2312
I51Ey 52+ 4.6(12)x10'8 y 1.964(1) 100% +25/2
152g; ot 10.3(1) s 4.934(2) 92(4)% +8
1520 2- 161.8(3) s 4.507(1) 113)% +9
152mHq 9t 49.7(3) s 4.667(1) 10.8(17)% +9
2Dy o+ 2372 h 3.727(4) 1.0(7)% +10
152Gd o+ 1.08(8)x 10 y 2.204(1) 100% +12
13Tm (11/27) 1.7(2) s 5.248(1) 91(3)% +15/2
153mTy (172 2.5(2) s 5.291(1) 92(3)% +15/2
153gy (7127) 37.1Q2) s 4.802(1) 53(3)% +17/2
33Ho 1172~ 2.02(3) m 4.052(4) 0.039(14)% +19/2
153mHo 12+ 9.3(5) m 4.121(4) 0.14(4)% +192
153py 712~ 6.29(10) h 3.557(5) 0.0113(17)% +21/2
154yp o+ 409(2) ms 5.474(2) 92.6(20)% +7
134Tm 2) 8.3(3) s 5.094(3) 54(5)% +8
T53mTm 91 3.35(5) s 5.094(3)+x 58(5)% +8
R ot 3.75(12) m 4.280(3) 0.52(13)% +9
134Ho 2- 11.7520 m 4.041(4) 0.028(9)% +10
154mHo 8+ 2.80(13) m 4.280(28) <0.01% +10
154Dy o+ 3.0(15)x 100 y 2.945(5) 100% +11
ISHf (7127) 840(30) ms 4.81(43)# 0.06% +11/2
155y (11/27) 70(1) ms 5.802(2) 90(2)% +13/2
155mlp y 12%) 136(9) ms 5.822(6) 76(16)% +13/2
155m21 (2527) 2.71(3) ms 7.583(6) obs +132
155gr (7127) 53(3)m 4.118(5) <0.022(1)% +192
155Yb (7127) 1.792) s 5.339(2) 90(5)% +152
155Tm (11/27) 21.6(2) s 4.572(5) 0.84(20)% +1712
155mTm 12%) 44(4) s 4.613(8) obs +172
156 £ ot 23(1) ms 6.026(3) 100% +6
156mpf 1.952(6)** 8+ 7.978(7) 100% +6
oLy 2) 494(12) ms 5.596(3) ~ 100% +7
156my y (10%) 198(2) ms 5.596(3)+x 98*2% +7
156D ot 253(5) s 4.810(4) 9(2)% +8
156Tm 2 82(3) s 4.345(7) 0.064(10)% +9
156Ey ot 19.5(10) m 3.481(25) 7(2)x107%% +10
57Ty 1/2F 10.1(4) ms 6.355(6) 96.6(12)% P +1172
157Hf (7127) 115(1) s 5.880(3) 94(5)% +13/2
1571y 1/2%,321) 6.8(5) s 5.108(3) obs +15/2
157m] (11/27) 4.75(10) s 5.140(3) 6(2)% +15/2
157ypb 712~ 37.909) s 4.622(6) obs +1712
38y 0t 1.5(2) ms 6.612(3) 100 % +5
158myy 8" 143(19) us 8.503(8) 100 % +5
158y 2) 46(4) ms 6.124(4) ~ 100% +6
158m1y 9 35(1) ms 6.265(10) ~ 100% +6
158m2y (197) 6.1(1) s 8.930(4) 1.4Q2)% Y +6
8Hf 0+ 2.85(7) s 5.405(3) 45(3)% +7
8Ly 2) 10.6(3) s 4.790(5) 0.91(20)% +8
138yh o+ 1.65(20) m 4.170(7) 0.0021(12)% +9
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Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

159mRe 1172~ 21(4) s 6.76(55)#+x 7.5(35)% p +9/2
159w (7127) 8.2(7) ms 6.451(4) 9278 % +1172
19T, a1n2%h) 1.10(10) s 5.681(6) 34(5)% +132
159my (11/27) 514(9) ms 5.745(8) 55(1)% +13/2
159Hf (7127) 52(1)s 5.225(3) 12(1)% +15/2
9Ly 12.1(10) s 4.492(39) <0.153)% +172
16005 0+ 9779 us 7.724(15) 100% +4
160m Qg (8%) 4170 s 9.18(10) 100% +4
160Re 611(7) us 6.698(4) 11(1) % p +5
160wy ot 91(5) ms 6.066(5) 87(8)% +6
160y 17(2) s 5.451(5) obs +7
160my 1.55(4) s 5.451(5)+x obs +7
Te0pf ot 13.6(2) s 4.902(3) 0.7(2)% +8
1607 34.5(15) s 4.140(59) <10~*% +9
1610g 127) 640(60) us 7.069(11)# 5.927% +9/2
161Re 172+ 0.44(1) ms 6.162(15) 93.0(3)% P +112
16lmRe 1172~ 14.8(3) ms 6.162(15) 93.03)% p +11/2
ToTyy 409(18) ms 5.923(4) 73(3)% +132
161my (1127) 3157174 ms 5.332(37) 7(3)% +152
161y 127) 18.7(5) s 4.718(7) 0.30(5)% +172
16205 ot 2.05(10) ms 6.768(3) 100 % +5
162Re 27) 107(13) ms 6.240(5) ~100% +6
ToZyy ot 1.133) s 5.678(2) 44(2)% +7
162mRe 9 76(6) ms 6.412(9) 91(5)% y +6
162 3.60(15) s 5.008(5) 0.074(13)% +8
162 ot 39.8(4) s 4.416(5) 0.008(1)% +9
10305 (7127) 6.273ms 6.673(7) 100% +1172
T63Re a1n2%h 390(72) ms 6.012(8) 32(3)% +132
103mRe (11/27) 214(5) ms 6.127(9) 66(4)% +132
163y 712~ 2.7(1) s*x 5.519(5) 1412)% +152
163y 10.9(12) s 4.749(5) <0.28(4)% +17/2
164my 9") 70(10) s 6.97(10)#+x 4(2) % p +5
16405 ot 21(1) ms 6.479(5) 96"3% +6
164Re 848110 ms 5.926(5) obs +7
164mRe 864110 ms 5.926(5)+x 3()% +7
164wy ot 6.03) s 5.278(2) 4.4(9)% +8
165mpp (11/27) 340(40) us 7.003(71)# 12(2)% p +1172
165py (127) 0.26702% ms 7.453(14)# 100% +9/2
1650g (7127) 21(1) ms 6.335(6) 90(2)% +132
165Re 12+t 1.6(6) s 5.694(6) 14(8)% +152
165mRe (11/27) 1.74(6) s 5.694(6) 14(8)% +152
165y (5/27) 5.1(5) s 5.031(5) <1.5% +1712
166py 0" 2607500 s 7.292(7) 100 % +5
166y 27) 10.5(22) ms 6.722(6) 93.1(29)% p +6
166m 9%) 15.1(9) ms 6.894(8) 98.24(58)% p +6
166(9g ot 214(6) ms 6.143(3) 84(4)% +7
166Re 37) 24(2) s 5.663(4) obs +8
Teoyy oF 18.8(4) s 4.856(4) 0.6(2)% +9
167p¢ 0.90(13) ms 7.160(60) 100% +11/2
1671y 172%) 29.3(6) ms 6.505(3) 43(2)% p +13/2
167myp (11/27) 28.5(6) ms 6.620(5) 90(3)% p +13/2
16705 (7127) 839(5) ms 5.978(5) 58(7)% +152
T67Re 3.4(4)s 5.276(13)# obs +1712
167mRe 6.1(2) s 5.276(13)#4+x ~1% +1712
167y (5/27) 19.9(5) s 4.751(30) <0.04(1)% +19/2
168p¢ ot 2.04(16) ms 6.990(3) ~ 100% +6
1681, 155(40) ms 6.381(9) obs +7
T68myy 161(21) ms 6.381(9)+x 78(11)% +7
1680y ot 22(1)s 5.816(3) 43(3)% +8
168Re ah 44(1)s 5.063(13) ~0.005% +9
168y ot 51(2) s 4.501(11) <4.1(6)x1073% +10
169p¢ (7127) 7.0(2) ms 6.858(5) ~ 100% +13/2
16971 1% 3.53(4) s 6.141(4) 53(9)% +152
169my (11/27) 280(3) ms 6.294(24) 68(4H)% +152
16905 (5127) 33(3)s 5.713(3) 13(2)% +172
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169Re 9/27) 8.1(3) s 5.014(13) obs +19/2
169mRe (1/2%,3/2%) 16.3(8) s 5.101(21) obs +19/2
T70Hg 0+ 80730 us 7.773(30) 100 % +5
170 Ay 2) 286730 s 7.177(15) 11(10)% p +6
170p¢ ot 13.9(2) ms 6.707(3) ~ 100% +7
170m Ay 9" 61730 us 7.459(18) 42(5)% P +6
1701y (37) 8707150 ms 5.955(5) 5.2(17)% +8
T70my (8%) 811(18) ms 5.955(5)+x 39(6)% +8
1700g ot 7.3(2) s 5.537(3) 9.4(6)% +9
17THg 59738 us 7.668(15) 100% +11/2
171m Ay (11/27) 1.09(3) ms 7.343(17) 60(4)% p +132
171pt (7127) 43(3) ms 6.607(3) ~ 100% +152
Ty (12%) 327507s 5.997(12) 15(2)% +17/2
17lmyp (11/27) 1.24(4) s 5.997(12)+x 62(6)% +1712
1710g 52 8.3(2)s 5.371(4) 1.83)% +192
112Hg ot 231(9) us 7.524(6) 100% +6
172 Au 2248 ms 6.923(10) 100% +7
T72m Ay 5(1) ms 6.923(10)+x 100% +7
172p¢ ot 96(3) ms 6.463(4) 94(6)% +8
1721y (37,47) 4.1Q2)s 5.991(10) 2.02)% +9
172myp (7% 1.89(5) s 5.991(10)+x 9.5(11)% +9
1120 ot 19.2(9) s 5.224(7) 1.2(2)% +10
T Hg (7127) 0.80(8) ms 7.378(4) 100% +13/2
173 Au 1721 26.3(12) ms 6.891(4) 9478y % +15/2
173m Ay (11/27) 12.2(1) ms 7.105(23) 9278 % +152
173p¢ (5/27) 382(2) ms 6.380(5) 86(6)% +17/2
1731y (32, 5121) 8.3(3)s 5.716(9) 4(2)% +192
T73myy (11/27) 2.150(47) s 5.929(11) 11(1)% +19/2
17305 (527) 22.409) s 5.055(6) 0.02070005% +21/2
174Hg ot 1.9724 ms 7.233(6) 100% +7
174 Au 27) 120(20) ms 6.699(7) 90(6)% +8
174m Ay 91 162(3) ms 6.699(7)+x obs +8
T73p¢ 0t 866(5) ms 6.183(3) 74(3)% +9
1741 31 7.8(6) s 5.693(16) ~0.4% +10
174myp ) 5.02) s 5.822(23) 2.5(3)% +10
17405 ot 44(4) s 4.871(10) 0.020+0:0199% +11
174Hf o+ 2.04)x108 y 2.494(2) 100% +15
TSHg (7127) 10.2(4) ms 7.008(4) ~ 100% +15/2
175 Au 12%) 200(3) ms 6.583(3) 90(7)% +1712
175m Ay (11/27) 137(1) ms 6.583(3)+x 90(3)% +1712
175p¢ (7127) 2.43(4) s 6.164(4) 64.5(13)% +192
151¢ (5/27) 8(1) s 5.710(5) 0.85(22)% +212
T75myy 9/27) 49(4) s 5.879(9) ~ 70% +21/2
176Hg o+ 21.3(8) ms 6.897(6) 98(2)% +8
176 Ay 27,37) 1.046(11) s 6.433(7)+x 58(5)% +9
176m Ay (71,8%,9%) 1.36(2) s 6.433(7)+x 29(3)% +9
176py ot 6.33(15) s 5.885(2) 38(3)% +10
17671y 5+ 8(1)s 5.260(36) 2.4(4)% +11
17771 a2t 18(5) ms 7.067(7) 73(13)% p +152
177mT] (11/27) 230(40) us 7.874(19) 49(8)% p +152
1TTHg 7127) 127(2) ms 6.731(5) 100% +1712
177 Au a2+t 1.486(20) s 6.298(4) 54(5)% +192
T77m Ay (11/27) 1.186(12) s 6.298(4) 56(8)% +1972
177p¢ 5/2~ 9.8(4) s 5.643(3) 5.7(5)% +2172
1771 502 26(2) s 5.082(34) 0.06(1)% +2312
178pp ot 1807130 s 7.789(13) 100% +7
17871 4-,57) 252(20) ms 7.020(10) 62(2)% +8
T8 Hg 0t 266(3) ms 6.577(3) 89(4)% +9
178 Au 2+, 37) 3.4(5)s 6.058(5) 16(1)% +10
178m Ay (7+,87) 2.7(5) s 6.247(15) 18(1)% +10
178p¢ ot 20.8(5) s 5.573(2) 7.5(3)% +11
179pb 927) 2.7(2) ms 7.516(4) ~ 100% +152
TOT1 (172%) 426(10) ms 6.709(3) 60(20)% +17/2
179m] (11/27) 1.42(3) ms 6.709(3) 100% +1712
179Hg (7127) 1.06(4) s 6.430(4) 75(4)% By +19/2
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179 Au 12+ 7.3(3) s 5.981(5) 22.0(9)% 2172
179p¢ 172~ 21.2(4) s 5.307(7) 0.24(4)% +23/2
T80pp 0t 4.1(3) ms 7.419(5) ~100% +8
180 57) 6.706(62) 6(4)% +9
180Hg o+ 2.56(2) s 6.258(2) 48(2)% +10
180 Ay ah 8.13) s 5.831(7) 0.58(10)% +11
180pt o+ 58(3) s 5.276(5) 0.52(5)% +12
80w 0F 1.8(2) x10%®y 2.515(1) 100% +16
181pp 9/27) 39.0(9) ms 7.240(7) ~100% +1712
181 12%) 29(1) s 6.322(4) 8.6(6)% +19/2
181m] 9127) 1.40(3) ms 7.158(4) 0.40(6)% +19/2
181Hg 1/2~ 3.6(1) s 6.284(4) 26.3(41)% By, Bu +2172
BT Ay (3/27) 1454)s 5.751(3) 2.7(5)% +23/2
181py 12~ 51(5) s 5.150(5) 0.074(10)% +2502
182pp, ot 55(5) ms 7.066(6) ~100% +9
1827 low spin 1.9(1) s 6.551(6) >0.49% +10
182Hg o+ 10.83(6) s 5.996(5) 15.2(8)% +11
B2 Au 2 15.6(4) s 5.525(4) 0.13(5)% +12
182py ot 22(1)m 4.951(5) 0.038(2)% +13
183pp (3/27) 535(30) ms 6.928(7) obs +192
183mpy, (13/2+) 415(20) ms 7.007(9) obs +19/2
183m 927) 53.3(3) ms 6.605(9) 1.45(42)% 212
B3Hg 12~ 8.92) s 6.039(4) 23.7(1)% By +23/2
183 Au (5/27) 44.6(19) s 5.465(3) 0.8(2)% +25/2
183pg 12~ 6.5(10) m 4.822(9) 9.6(5)x1073% +2712
195mpg (13/27%) 1.92(2) s 6.900(10) 93(7)% +27/2
184Bj 13(2) ms 8.22(10)#+y ~ 100% +9
83mBj 6.6(15) ms 8.22(10)#+x ~ 100% +9
184pp ot 480(25) ms 6.774(3) 80(15)% +10
1847 27) 9.5(2) s 6.317(9)+y 1.22(30)% +11
184ml ] (7 11(1) s 6.317(9)+x 0.047(6)% +11
184m2| (107) 47.1(7) ms 6.823(9)+x 0.089(19)% +11
g 0+ 30.6(3) s 5.660(4) 1.26(20)% +12
184m Ay 2+ 46.4(10) s 5.305(5) 0.013(3)% +13
184p¢ ot 17.32) m 4.599(8) 1.7(7T)x1073% +2712
18405 ot 1.12(23)x 1083 y 2.959(2) 100% +16
185Bj (121 2.8 us 8.207(15) 9(2)% p +19/2
T85pb (3/27) 43(12)s 6.695(5) 42(25)% 2172
185mppy (13/2%) 6.3(4) s 6.695(5)+x 50(25)% +2172
185my 927) 1.7Q2) s 6.143(5) obs +23/2
185Hg 172~ 49.1(10) s 5.773(4) ~6.04% +25/2
185myg 132+ 21.6(15) s 5.877(4) ~0.030% +252
85 Au 5/2~ 42(1)m 5.180(5) 0.26(6)% 2712
186pg ot 2816 us 8.501(14) 100% +9
186 3 14.8(8) ms 7.757(12) ~100% Br +10
186mBj (107) 9.8(4) ms 7.757(12)+x ~100% Br +10
186py o+ 4.79(5) s 6.471(5) 38(9)% +11
1867 27) 34707 s 5.996(26) obs +12
186m) a+) 27.5(10) s 6.073(63) 0.006(2)% +12
186 g ot 1.41(8) m 5.204(10) 0.016(5)% +13
186 Au 3~ 10.7(5) m 4.912(14) 8(2)x107%% +14
186py ot 2.10(5) h 4.320(18) ~1.4x1074% +15
8605 0" 2.0(1D)x 10ty 2.821(1) 100% +17
187po (1/27,5/27) 1.40(25) ms 7.979(15) 100% +192
187Bj 1/2%) 38(2) ms 7.779(4) ~100% +2172
187mpj 9/27) 370(20) us 7.891(12) ~100% +2172
187pp (327) 152(3) s 6.393(6) 7(2)% +23/2
T87mpy, (13/27) 17.9Q2) s 6.413(18) 122)% +23/2
187mT] 9/27) 15.60(12) s 5.655(11) 0.15(5)% +25/2
187Hg 32~ 22(3)m 5.145(20) >3.7x1073% +2712
187 Au 172+ 8.3(3) m 4.748(30) ~2x1073% +29/2
188pg ot 270(30) us 8.082(15) 100% +10
88 Bj 3% 60(3) ms 7.264(5) ~100% Br +11
188mBj (107) 265(10) ms 7.264(5)+x ~100% Br +11
188pp ot 255(1) s 6.109(3) 8.5(5)% +12
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188 g ot 3.25(15) m 4.709(15) ~3.7x107°% +27/2
189pg (5127) 3.5(5) ms 7.694(15) ~ 100% +2172
T89Bj 9/27) 6388(3) ms 7.268(3) obs +23/2
189mBj a2+t 5.0(1) ms 7.450(9) 83(5)% +232
189pp (3/27) 39(8) s 5.915(4) <0.4% +25/2
189mpp (13/27%) 50(3) s 5.955(4) ~0.4% +252
189Hg 32~ 7.9(2) m 4.637(41) <3x1077% +29/2
T90A¢ (107) 1074 ms 7.917(20)-x 100% +10
190pg ot 2.45(5) ms 7.693(7) 100% +11
190B; 3h 6.3(1) s 6.862(3) 901199 Br +12
190mBj (107) 6.2(1)s 7.053(65) 70(9)% Br +12
190pp ot 71(1) s 5.698(5) 0.24(1)% +13
0Hg 0F 19.9(4) m 4.069(27) <3.4x1077% +15
190pt o+ 6.65(28)x 10! y 3.269(1) 100% +17
PLAL (112%) 175  ms 7.822(14) 100% +21/2
191m At (7127) 21104 ms 7.822(14) 100% +21/2
191pg 3/27) 22(2) ms 7.493(5) ~100% +23/2
OTmpg (13/2%) 93(3) ms 7.556(25) ~100% +23/2
191Bj 9127) 12.14) s 6.780(3) 51(10)% +25/2
191mBj 12+ 116(5) ms 7.014(7) 68(5)% +25/2
191pp (3/27) 1.33) m 5.402(14) 0.051(5)% +2712
192 At 11.5(6) ms 7.696(26) ~100% Br +11
T9Zm A ¢ 9=, 107) 88(6) ms 7.696(26)+x ~100% Br +11
192pg ot 32.5(10) ms 7.320(3) ~100% +12
1924 3 34.6(7) s 6.377(4) 12(5)% +13
192mBj (107) 39.7(4) s 6.517(30) 10(3)% +13
192pp o+ 3.5(1) m 5.222(5) 6.0(5)x1073% +2712
5Rn 1.15(27) ms 8.040(12) 100% +21/2
193 At 172%) 28+ ms 7.572(7) ~100% +23/2
193m1 A (7127) 21(5) ms 7.582(9) ~100% +232
193m2 A g (13/2%) 27+ ms 7.616(10) 24(10)% +23/2
193pg 3/27) 420(40) ms 7.094(4) ~ 100% +25/2
93mpo (13/27) 240(10) ms 7.094(4) ~ 100% +25/2
193Bj 9127) 67(3) s 6.307(5) 2.2(5)% +2712
193mBj 172%) 3.4(Q2) s 6.614(9) 75(25)% +2712
194Rn o+ 780(160)us 7.862(10) 100% +11
194 A¢ 27) 253(10) ms 7.454(11) ~ 100% Br +12
To4m At 9-,107) 310(8) ms 7.510(24) ~ 100% Br +12
194po ot 392(4) ms 6.987(3) 93(7)% +13
194Bj 3 95(3) s 5.918(5) 0.46(25)% +14
194mBj (107) 114(4) s 6.079(9) 0.20(7)% +14
194pp ot 12.0(5) m 4.738(17) 7.3(29)x10~%% +15
1%Rn (327) 673 ms 7.694(11) 100% +23/2
195mRn (13/27%) 53 ms 7.776(28) 100% +23/2
195 At 12%) 309(20) ms 7.344(6) ~100% +25/2
195m A ¢ (7127) 144(3) ms 7.377(10) 88(4)% +25/2
195pg (3/27) 4.64(9) s 6.750(3) 94(4)% +2712
95B;j 9/27) 187(5) s 5.832(5) 0.01-0.05% +29/2
195mBj 172 87(1) s 6.233(9) 16 - 49% +29/2
196Rn ot 44703 ms 7.617(9) 100% +12
196 At (3" 371(5) ms 7.196(3) 97.5(3)% Br +13
196pg ot 5.8(2) s 6.658(2) 94(5)% +2712
6 Rj 3h 308(12) s 5.438(40) 1.15(34)x107> % +15
196mBj (107) 240(3) s 5.694(41) 3.8(10)x10™* % +15
197Fy (7127) 0.6739 ms 7.896(53) 100% +23/2
197Rn (327) 537 ms 7.411(7) ~ 100% +25/2
197mRn (13/12%) 2513 ms 7.411(7) ~ 100% +25/2
7 At 9/27) 388(6) ms 7.104(3) ~ 100% +27/2
197m At 12" 2.0(2) s 7.152(10) ~ 100% +2712
197pg (327) 53(1) s 6.411(3) 71(3)% +29/2
197mpq (13/27%) 25.8(1) s 6.610(11) 56(2)% +29/2
197mBj 121 309(33) s 5.365(11)+x 15-95 % +31/2
T8y 2) 15(3) ms 7.770(15)%* 100% +12
198m1 g (6,7 16 71 ms 7.770(15)+x 100% +12
198m2 h.s. 1.1(7) ms 7.770(15)+y 100% +12
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198Rn ot 65(2) ms 7.349(4) ~100% +13
198 At 3h 4.47(5) s 6.889(2) >94% +14
TO8m At (107) 1.25(5) s 7.154(4) >86% +14
198pg ot 107(2) s 6.310(1) 58(2)% +15
19gy 12%) 57 ms 7.817(10) 100% +25/2
199m1 gy (7727) 7+3 ms 7.874(28) 100% +25/2
199m2py (13/27) 1.671¢ ms <8.117(10) 100% +25/2
TRn (3/27) 620(25) ms 7.132(4) ~ 100% +27/2
199mRn (13/27%) 316(16) ms 7.355(13) ~ 100% +2712
199 A 927) 6.92(13) s 6.830(1) 923% +29/2
199m At 12%) 0.31(8) s ~7.017(1) ~ 1% +29/2
199pg (327) 312(6) s 6.074(2) 7.53)% +31/2
T99mpg (13/27) 252(6) s 6.386(3) 24.7(9)% +31/2
200 gy (3 48(4) ms 7.622(4) >97.5% Br +13
200Rn 0+ 1.06(2) s 7.043(2) 861149 +27/2
200 At (3 43(1) s 6.596(1) 46(2)% +15
200m1 p ¢ " 47(1) s 6.709(2) 43(7)% +15
200m2 At (107) 4383) s 6.852(6) 10.5(3)% +15
200pg ot 11.6(1) m 5.982(2) 11.3(3)% +16
201Ra (3/27) 8140 ms 8.002(12) 100% +252
201mRa (13/27%) 16707 ms 8.362(32) 100% +25/2
201Ry 927) 63(3) ms 7.519(4) ~ 100% +2712
20Ty (12%) 10737 ms 7.649(14) 100% +27/2
201Rp (3/27) 7.0(4) s 6.861(2) ~ 80% +29/2
201mRy 13/2(+) 3.8(4) s 7.109(12) ~ 90% +29/2
201 At 9/2~ 85(2) s 6.473(2) 61(3)% +312
201pg 32~ 15.83) m 5.799(2) L15()% +33/2
20Tmpq 13/2F 9(2) m 5.799(2) 2.92)% +33/2
202Ra ot 3.8% 03 ms 7.880(7) 100% +13
202gy 3" 372(10) ms 7.385(4) 97.6(2)% Br +14
202m gy (107) 286(13) ms 7.638(9) 97.6(2)% Br +14
202Rp ot 9.7(2) s 6.774(2) 78(8)% +15
202 At 3h) 184(1) s 6.354(1) 9(1)% +16
202m1 A ¢ ) 182(2) s 6.354(1) 8.6(11)% +16
202m2 A ¢ 107) 3.46(5) s 6.354(1) 4.6(11)% +16
202pg ot 45.4(2) m 5.701(2) 1.93(6)% +17
WIAc 56738 us 8.382(16) 100% +25/2
203Ra (3/27) 317" ms 7.736(6) ~ 100% +2712
203mRg (13/2%) 24%¢ ms 7.986(19) ~ 100% +2712
203y 9/27) 550(7) ms 7.275(4) ~ 100% +29/2
203mpy 12t 43(4) ms ~7.635(4) 20(4) % +29/2
203Rn (327) 44(2) s 6.630(2) 66(9)% +31/2
203mR (13/2%) 26.7(5) s 6.994(3) 781 % +3172
203 At 9/2- 7.4(3) m 6.210(1) 27(3)% +33/2
203pg 52 34.8(5) m 5.496(5) 0.112)% +352
WiAc (3" 75%23 ms 8.107(15) ~100% +13
204Ra 0t 58710 ms 7.637(7) ~ 100% +2712
203Fr 37 1.99(12) s 7.170(2) 96(2)% +15
204m1 gy ah 233)s 7.219(7) 90(2)% +15
204m2 gy (107) 2.19(41) s 7.359(7) 74(8)% +15
204Rn o+ 75(1) s 6.547(2) 72(1)% +16
204 At 7+ 9.1(1) m 6.070(1) 4.52(4)% +17
204pg oF 3.52(1)h 5.485(1) 0.660(7)% +18
W3 Ac 9/27) 20197 ms 8.093(59) ~ 100% +27/2
205Ra (3/27) 210751 ms 7.764(37) ~ 100% +29/2
205mRa 131209 182738 ms 7.764(37) ~ 100% +29/2
205Fy 9/2~ 3.80(3) s 7.055(2) 98.5(2)% +31/2
205Rn 5/2- 170(4) s 6.386(2) 26(1)% +33/2
205 At 9/2~ 26.0(5) m 6.020(2) 15.1(16)% +35/2
205po 52~ 5.79(2) h 5.325(10) 0.074(16)% +37/2
206A¢ 3h 22+ ms 7.958(65) ~ 100% +14
206m ¢ (107) 33732 ms 8.156(71) ~ 100% +14
205Ra 0* 244(13) ms 7.415(4) ~ 100% +15
206 gy 3(H) 159(3) s 6.923(3) 88.4(33)% +16



Table 3

Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

206m1 gy 7(H) 15.9(3) s 6.923(3)+x 84.7(15)% +16
206m2 gy 10(7) 0.7(1) s 7.436(8)+x 13(2)% +16
205Rn ot 6.29(10) m 6.384(2) 62(3)% +17
206 At ) 29.3(4) m 5.887(5) 0.87(8)% +18
206p, ot 8.8(1)d 5.327(1) 5.2(4)% +19
207Th 9.77466 ms 8.328(21) ~ 100% +27/2
207 Ac 9/127) 27+ ms 7.855(18) ~ 100% +29/2
207Ra (3/27) 1.2Q2) s 7.272(5) obs +3172
207mRa (13/2%) 55(7) ms 7.781(11) 26(20)% +3172
207y 9/2~ 14.9(1) s 6.901(3)** 95(3)% +33/2
207Rp 5/2~ 555(10) s 6.251(2) 23(2)% +35/2
207 At 9/2~ 1.80(3) h 5.872(3) obs +3712
207pg 5/2- 350.3(41) m 5.216(3) 0.0210(18)% +39/2
208Th 0r 175 ms 8.202(31) 100% +14
208 A¢ 3h) 171(13) ms 7.714(10) ~100% +15
208m p ¢ (107) 37.1(37) ms 8.089(20) ~100% +15
208Ra ot 1.2(2) s 7.273(5) obs +16
208 py 7t 58.6(3) s 6.785(25) 80(3)% +17
T8Rn ot 1461(8) s 6.261(2) 63(3)% +18
208 At 6 1.63(3) h 5.751(2) 0.56(5)% +19
208pg o+ 2.888y 5.216(1) 99.9958(4)% +20
209mTh (13/2%) 25707 ms 8.17(11)+x 100% +29/2
29A¢ (9/27) 89112 ms 7.730(55) ~ 100% +31/2
209Ra 5/2- 49(2) s 7.143(3) ~ 100% +33/2
209Fy 9/2~ 51.3(8) s 6.777(4) 89(3)% +352
209Rp 5/2- 28.5(10) m 6.155(2) 17(2)% +3712
209 At 9/2~ 541(5)h 5.757(2) 3.6(1)% +39/2
209pg 172~ 128.7(3) y 4.979(1) 99.55(1)% +4172
209B; 9/2~ 2.01(8)x1070y 3.137(1) 100% +43/2
210y ot 15.1(27) ms 8.069(6) ~ 100% +15
210A¢ 350(50) ms 7.586(57) ~ 100% +16
210Rg ot 372) s 7.151(3) ~ 100% +17
210py 6+ 3.18(6) m 6.671(5) 71(4)% +18
210Rn 0F 144(6) m 6.159(2) 96(1)% +19
210A¢ ) 8.440(79) h 5.631(1) 0.18(2)% +20
210p, ot 138.3787(16) d 5.408 100% +21
210B; 1- 5.013(5)d 5.036(1) 1.32(10)x 104 % +22
210mp; 9~ 3.04(6)x 10° y 5.307(1) 100% +22
2T0pp(RaD) oF 22.23(12) y 3.792(20) 1.93)x107%% +23
2M1py 927) 3.8+4€ ms 8.481(41) 100 % +29/2
2Th (3/27) 367 ms 7.941(10) ~ 100% +31/2
2llmTp (13/2%) 83(8) us 8.706(66) 4(3)% +31/2
2l A 9/27) 229(25) ms 7.624(6) ~ 100% +33/2
2TTRa 52~ 132) s 7.042(3) ~ 100% +35/2
21Ey 9/2~ 3.10(2) m 6.662(3) 87(3)% +37/2
2HRp 172~ 14.6(2) h 5.965(1) 26(1)% +39/2
2 A¢ 9/2- 7.214(7) h 5.982(1) 41.80(8)% +4172
2llpg 9/2+ 516(3) ms 7.595(1) ~ 100% +43/2
2TImpg (2512%) 252(5)s 9.048(10) 99.984(4)% +43/2
21Bj(AcC) 9/2- 2.13(2) m 6.750(1) 99.72(1)% +45/2
212py 45727 ms 8.411(59) 100% +15
2127 ot 31.7(13) ms 7.958(5) ~ 100% +16
2IZAc ) 896(35) ms 7.540(24) ~ 100% +17
TZRa ot 13.02) s 7.032(2) ~ 94% +18
212gy 5t 20.3(3) m 6.529(2) 44(4)% +19
212Rp ot 24.8(5) m 6.385(3) 100% +20
2127¢ 1) 314.5(21) ms 7.817(1) 100% +21
212m ¢ 97) 112.6(9) ms 8.046(3) ~ 100% +21
2IZpo (ThC”) oF 294.965(178) ns 8.9542(1) 100% +22
212mlpe, 81) 17.1(2) ns 10.4306(2) ~42% +22
212m2pg, (18%) 45.1(6) s 11.884(10) 99.93(2)% +22
212Bj(ThC) 1- 60.600(43) m 6.207 35.94(3) % +23
212mp; 97) 25.02) m 6.446(30) 67(1)% B« +23
213pa 9/27) 51733 ms 8.384(12) 100% +312
213Th 5/2~ 86(10) ms 7.837(7) 100% +33/2
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2B Ac 9/2- 731(17) ms 7.498(4) ~ 100% +352
213Ra 172~ 2.73(5) m 6.862(2) 87(2)% +3712
213mRa 172~ 2.20(5) ms 8.632(5) 0.6(4)% y +3712
23pr 9/2~ 34.14(6) s 6.905(1) 99.45(3)% +39/2
213Rn 9/21) 19.5(1) ms 8.245(3) ~ 100% +4172
213 At 9/2~ 110(20) ns 9.254(5) 100% +43/2
213pg 9/2+ 3.6984(6) us 8.536(3) 100% +45/2
213B;j 9/2~ 45.61(4) m 5.988(3) 2.140(10)% +472
24y 0+ 5207530 us 8.696(18) 100% +15
2l4pa 17(3) ms 7.586(57) ~ 100% +16
2l4Th 0t 11375 ms 7.827(5) 100% +17
LN 5+ 82(2)s 7.352(2) 89(3)% +18
214Ra ot 24712) s 7.273(3) ~100% +19
Z14mRa 8+ 68.6(20) us 9.138(3) 0.09(7)% y +19
214Ey 1) 5.0(2) ms 8.589(4) 100% +20
214mpy 8) 3.35(5) ms 8.710(8) 100% +20
214Rp ot 259(3) ns 9.208(9) 100% +21
2l4mlRp 6+ 1.0(3) ns 10.681(9) obs +21
214 Rn 8+ 4.8(3) ns 10.765 4.3(1)% +21
214 At 2) 558(10) ns 8.988(4) 100% +22
214ml A ¢ 265(30) ns 9.047(10) ~ 100% +22
214m2 A ¢ 9) 760(15) ns 9.221(7) ~ 100% +22
214po(RaC”) ot 163.45(4) us 7.834(0) 100% +23
214B; 1- 19.71(2) m 5.621(3) 0.0210(13)% Ba +24
25y 0.737133 ms 8.588(30) 100% +31/2
215py 9/27) 14(2) ms 8.241(7) 100% +33/2
2157 1/27) 12(2) s 7.665(4) ~ 100% +352
25 A¢ 9/27) 170(10) ms 7.746(3) 99.91(2)% +3712
?I5Ra 972%) 1.67(1) ms 8.862(2) 100% +39/2
215Ey 9/2~ 86(5) ns 9.540(7) 100% +4172
215ml gy (13/2%) 10.375(7) 3.8(15)% +4172
215m2 gy (15/27) 30(8) ns 10.686(7) 0.8(1)% +41/2
215m3 gy (19127) 30(5) ns 10.986(7) 4.13)% +41/2
2I5magy (23/27) 30(5) ns 11.119(7) 3.6(3)% +41/2
2I5Rn 9/2+ 2.3(1) us 8.839(6) 100% +43/2
215 At 9/2~ 36.3(9) us 8.178(4) 100% +45/2
215po(AcA) 92+ 1.780(4) ms 7.526(1) 99.99977(2)% +47/2
216y 0+ 2.25/98% ms 8.531(26) 100% +16
2emy 8+ 0.89;0="" ms 10.737(35) 100% +16
216py 105(12) ms 8.099(11) ~ 100% +17
216 ot 26.3(2) ms 8.072(4) 100% +18
216mp g+ 140(5) s 10.117(10) 2.8(4)% y +18
216 Ac 1- 443(7) us 9.241(3) 100% +19
2T6Ra oF 182(10) ns 9.526(7) 100% +20
216Fy 1) 0.7(2) us 9.174(3) 100% +21
216ml gy 37) 71(5) ns 9.307(3) >50% +21
216m2 gy 97) 850(30) ns 9.393(6) 100% +21
216Rn (I 29(4) us 8.198(6) 100% +22
216 A 1- 300(30) us 7.950(3) 100% +23
216m1 A @) 7.998(24) obs +23
216m2 ¢ 9) 8.349(30) obs +23
216pg ot 145(2) ms 6.906(1) 100% +24
A7y 15.67253 ms 8.426(80) 100% +33/2
2T7py 9/2- 3.6(2) ms 8.489(4) 100% +35/2
217mpy 29/2+ 1.08(3) ms 10.373(4) 100% +35/2
217Th 92*) 247(2) us 9.435(4) 100% +37/2
LN 9/2~ 69(4) ns 9.832(10) 100% +39/2
217ml Ac (15/2,17127) <4 ns 10.979(10) 0.27(4)% Y +39/2
ZTTmI A (1972, 21/27) 8(2) ns 11.346(32) 0.46(13)% Y +3972
217m3 A ¢ (29/2)* 740(40) ns 11.844(10) 4.51(17)% Y +39/2
217Ra 9/2%) 1.7(1) us 9.161(6) 100% +4172
217gy 9/2~ 22(5) us 8.469(4) 100% +43/2
27Rn 9/2+ 0.59(4) ms 7.887(3) 100% +45/2
2TTAt 9/2~ 32.8(3) ms 7.201(1) 99.32(24) % +4772
217pg 921) 1.52(3) s 6.662(2) ~ 100% +49/2

10



Table 3
Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

28y 0+ 650780 us 8.775(9) 100% +17
2smy 28+ 390780 ps 10.887(17) 100% +17
218py 87) 108(5) u 9.791(12) 100% +18
218mpy 1) 135753 us 9.871(16) 100% +18
218Th ot 117(5) ns 9.849(9) 100% +19
218 Ac 1) 1.12(3) us 9.379(10) 100% +20
218Ra ot 25.99(10) us 8.540(3) 100% +21
218y 1- 13703 ms 8.014(1) 100% +22
ZT8mpy 8) 22.0(5) ms 8.102(5) 100% +22
218Rn(Em) ot 33.75(15) ms 7.262(2) 100% +23
218 A 3M) 1.27(6) s 6.876(3) 99.9% +24
219Np 9/27) 1507720 ps 9.207(41) 100% +33/2
219y 921 60(7) us 9.950(12) 100% +35/2
219p, (9/27) 60735 ns 10.128(69) 100% +37/2
219Th 921 1.03(3) us 9.507(11) 100% +39/2
29Ac 9/2~ 11.8(15) us 8.825(10) 100% +412
219Ra (712)* 8.6(17) ms 8.138(3) 100% +43/2
219mRa 112yt 10(3) ms 8.155(3) 100% +43/2
2OFr 9/2~ 22(2) ms 7.449(2) 100% +45/2
219Rn(An) 52+ 3.96(1) s 6.9462(3) 100% +47/2
219 At 9127) 56(3) s 6.342(5) 93.6(10)% +49/2
20Np 251% us 10.226(18) 100% +17
220p 1) 0.75(4) us 9.704(11) 100% +19
220mTpy 37) 23370 ns 0.828(41) 100% +19
220m2py 697330 ns 9.976(63) 100% +19
220Th o+ 10.2(4) us 8.973(11) 100% +20
220 A¢ 26.4(2) ms 8.348(4) ~ 100% +21
220Ra o+ 18(2) ms 7.594(5) 100% +22
220Fr 1" 27.4(3) s 6.801(2) 99.65% +23
220Rp ot 55.61(4) s 6.405 100% +24
2y 0.66(14) us 9.889(71) 100% +3712
221pa 9/2~ 4.9(8) us 9.248(58) 100% +39/2
221Th (7/2%) 1.73(3) ms 8.625(4) 100% +41/2
22TAc 5/2- 52(2) ms 7.791(57) 100% +43/2
221Ra 52+ 26.20(39) s 6.880(2) 100% e +45/2
21gy 52~ 4.806(6) m 6.458(1) 100% 2c +4712
221Rn 712%) 25(2) m 6.148(2) 22(1)% +49/2
22y ot 47(7) us 9.416(8) 100% +19
222py 2767033 ms 8.789(65) 100% +20
222Th ot 1.964(2) ms 8.133(3) 100% +21
222 A¢ 1- 4.9(5) s 7.137(2) ~ 100% +22
22mAc 64(2) s 7.137(2)+x >97% +22
222Ra ot 33.17(10) s 6.678(4) 100% l4c +23
23Np 215700 us 9.650(45) 100% +37/2
2y (1127%) 6218 us 9.158(17) 100% +39/2
223pa 5.4(4) ms 8.343(8) 100% +41/2
223Th (5121) 660(10) ms 7.567(4) 100% +43/2
23 Ac (5/27) 22()m 6.783(1) 99% l4c +45/2
22Ra(AcX) 32+F 11.4354(17) d 5.9790(2) 100% +472
223pr 3/2- 22.00(7) m 5.561(3) 0.02(1)% +49/2
24Np 38136 us 9.329(30) 100% +19
24y o+ 396(17) us 8.628(7) 100% +20
224py 57) 844(19) ms 7.694(4) ~ 100% +21
223Th 0F 1.05(2) s 7.299(6) ~ 100% +22
224 A¢ 0 2.78(16) h 6.327(1) 10(2)% +23
224Ra o+ 3.6313(14) d 5.789 100 % l4c +24
25Np 0.311%% ms 8.818(70) 100% +39/2
257 72(4) ms 8.007(6) ~ 100% +41/2
25p, 5/2- 1.8(3) s 7.401(59) ~100% +43/2
225Th (3/2%) 8.72(4) m 6.921(2) 100% +45/2
25 Ac (327) 9.9176(18) d 5.935(1) 100% l4c +47/2
22Ra 12+ 14.8(2)d 5.097(5) 5.097(5) 2.6(8)x1073% +49/2
226Np 43(5) ms 8.328(54) ~ 100% +20
260 oF 271(6) ms 7.701(4) ~ 100% 21
226pa 1.82) m 6.987(10) 74% +22
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Table 3
Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

226Th ot 30.70(3) m 6.453(1) 100% +23
226 Ac 1) 29.37(12) h 5.506(8) 6(2)x1073% +24
22TNp 510(60) ms 7.816(14) ~ 100% +41/2
22Ty (3/2%) 1.1(I) m 7.235(3) ~ 100% +43/2
227py (5/2) 38.3(3) m 6.580(2) ~ 85% +45/2
221Th(RdAc) 12%) 18.681(9) d 6.1466(1) 100% +472
27 p¢ 32 217781y 5.042(0) 1.3800(36)% +49/2
28py 0t 117295 7.940(18) ~ 100% +20
2BNp 61.4(15) s 7.54(10)# 40(11)% Br +21
228y 0t 9.1(2) m 6.800(9) >95% +22
228p, 3+ 19.5(4)h 6.265(1) 2.0(2)% +23
228Th ot 698.3(6) d 5.520 100% 200 +24
22 Am 09721 s 8.132(20) ~100% +39/2
229py 90(10) s 7.590(20) 50(20)% +4172
229Np 4.02) m 7.015(23) 68(11)% +43/2
29y 3121 58(3) m 6.468(3) ~ 20% +45/2
229p, (5/21) 1.50(5) d 5.835(4) 0.48(5)% +47/2
229Th 52+ 7894(40) y 5.168(1) 100% +49/2
230py 0F 102(10) s 7.178(9) ~ 100% +21
2Z0Np 4.6(3) m 6.778(54) ~ 3% +22
20y ot 20.23(2) d 5.992(1) 100% 22Ne +23
230py 2~ 17.4(4)d 5.439(1) 32(1)x1073% +24
Blpy (32%) 8.6(5) m 6.839(20) 1071% +43/2
BTy (5/27) 41 d 5.576(2) 4(1)x1073% +4772
231py 32~ 3.257(13)x10* y 5.150(1) 100% SF, 2*Ne, 2F +49/2
232py ot 33.7(5) m 6.716(10) <20% +22
22y ot 68.81(38) y 5.414 100% SE, 2*Ne +24
3Bk 2178 s 7.906(20) obs +39/2
23Cm 2378 s 7.473(20) 20(10)% +4172
233 Am 3.2(8) m 6.898(17) >3% +43/2
233py 20.9(4) m 6.410(20) 0.12(5)% +45/2
233y 52+ 1.5903(13)x 107y 4.909(1) 100% 2Ne +49/2
234Bk 19755 8.100(50) >80% +20
233Cm 0F 51(12) s 7.365(9) ~27% SF +21
24 Am 2.32(8) m 6.80(15)# 0.039(12)% Br +22
4py ot 8.7(1)h 6.310(5) ~ 6% +23
25Cm (5/2%) 3007230 s 7.116(14) 1.0797% +43/2
25 Am (5/27) 10.3(6) m 6.576(13) 0.40(5)% +45/2
B5py (52%) 25.8(1) m 5.951(20) 3.0(6)x103% +472
235Np 572+ 396.1(12) d 5.194(1) 2.60(13)x1073% +49/2
2368k 28 7.70(20)# ~17% Br +21
236Cm ot 410(50) s 7.067(5) 18(2)% +22
236 Am 5~ 3.6(2) m 6.256(64) 4.0(10)x1073% +23
236py oF 2.862(8) y 5.867 100% SE, Mg +24
2Icf 0.8(2) s 8.220(54) 70(10)% SF +4172
27 Am 5/2- 73.0(10) m 6.146(5) 0.025(3)% +47/2
237py 712~ 4531(3)d 5.748(2) 42(4)x1073% +49/2
B8Cm ot 22(4)h 6.670(10) obs +23
BB Am 1T 98(3) m 6.042(58) 1.0(4)x10~%% +24
Boct (5/21) 28(2) s 7.766(8) 65(3)% +43/2
239 Am (5/27) 11.9(1) h 5.922(1) 0.010(1)% +49/2
240 5(2) s 8.259(63) 70(10)% Br +21
20t ot 1.00(12) m 7.711(4) 98.5(23)% SF +22
20 Ct 0* 1.00(12) m 7.711(4) 98.5(23)% SF +22
240Cm ot 26.8(3) d 6.398(1) ~ 100% SF +24
2#1Es 43733 8.259(17) obs +43/2
Mt 141(11D) s 7.502(4) 15(1)% +45/2
21Cm 12 32.8(2)d 6.185(1) 1.0(1)% +49/2
247Es 16.9(8) s 8.160(20) 49(3)% Br +22
22 ot 3.49(10) m 7.517(4) 61(3)% +23
23Fm (7127) 231(9) ms 8.691(8) 91(3)% SF +43/2
243Eg (7121 24.7(8) s 8.025(10) 59.7(25)% +45/2
23¢f 12%) 10.3(5) m 7.42(10)# obs +4712
243Bk (3/27) 45(1)h 6.874(4) 0.15% +49/2
24Md ~6s 8.947(79) ~100% +21
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Table 3

Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

244mMd 047045 8.947(79)+x ~100% +21
244Es 37(4) s 7.696(20) 43% Br +23
24cf ot 19.4(6) m 7.329(2)# 75(6)% +24
25Md 330750 ms 8.824(20) obs +43/2
25Fm 1/2%) 55(7)s 8.290(7) 88.5788% +45/2
25Es (327) 66(6) s 7.909(3) 54(7)% +4712
25¢f 12 46.43) m 7.258(2) 36.0(26)% +49/2
246Md 0.9(2) s 8.889(41) 100% +22
236mnd 4.4(8) s 8.889(41)+x <23% Br +22
246Fm o+ 1.54(4) s 8.379(5) 93.6(4)% SF +23
246Eg 7.7(5) m 7.64(10) 9.9(18)% Br +24
247TMd 712~ 1.26(8) s 8.764(10) 99.14(10)% SF +45/2
24TmMd 12~ 240(20) ms 8.914(15) 80(2)% SF +45/2
ZTFm (712%) 31(1) s 8.258(10) 64% +47/2
247mEm 172+ 5.12) s 8.305(11) 88(2)% +4772
M7Eg 2% 4.55(26) m 7.464(20) obs +49/2
248Md 73) s 8.497(30) 20(10)% +23
248Fm 0* 35.1(8) s 7.995(8) 93*7.% SF +24
2®No 52%) 38.3(28) ms 9.278(22) 100% +45/2
29Md (7127) 26(1) s 8.441(18) 75(5)% +4712
29Fm (7127%) 99(6) s 7.709(6) 15.6(1)% +49/2
250Md 52(6) s 8.155(28) 7(1)% Br +24
BlLr (7127) 42742 ms 9.396(13) 100% +45/2
Bimp (1127) 24477 ms 9.513(30) 100% +45/2
21No (772%) 0.80(1) s 8.752(4) 91+, % SF +47/2
2ImNo a2t 1.02(3) s 8.858(7) 100% +472
5iMd (7127) 4.28(12) m 7.963(4) 10(1)% +49/2
B2y 33572 ms 9.164(17) 100% +23
22No 0F 2.42(6) s 8.549(5) 65.3(5)% SF +24
23RS 9.9(12) ms 9.4460(20) 17(6)% SF +45/2
B3y (7127) 520123 ms 8.932(7) 98.7+109 SF +4712
253my p 1/27) 2007018 s 8.932(7)+x 92(5)% SF +47/2
23No 9/27) 1.56(2) m 8.415(4) 55(3)% +49/2
B4 p @) 18.1(13) s 8.822(8) 72(2)% +24
25Db 37530 ms 9.716(27) ~33% SF +45/2
25Rf 9/27) 1.66(7) s 9.055(4) 46(5)% SF +47/2
251y 1/27) 31.1(13) s 8.556(7) 99.7(5)% +49/2
25m p (7127) 2.53(5) s 8.593(12) ~40% +49/2
255Db 16753 s 9.336(30) 67(8)% +23
25ORf ot 6.66(10) ms 8.926(15) 0.291013 % SF +24
26mRE 104753 s 8.926(15)+x ~ 100% +24
27Db 92%) 1.6(2) s 9.206(20) ~ 100% +472
2Tmph 127) 670(60) ms 9.206(20)+x ~ 100% +4712
BTRE 12" 5.5(4)s 9.083(8) 79.3(17)% SF +49/2
25TmRf (11/27) 49(7) s 9.157(18) 81.0(25)% SF +49/2
258pb 07) 2.17(36) s 9.437(10) ~96% +24
258mpp 441(21) s 9.488(17) ~57% +24
298g 121 402(56) ms 9.765(8) ~97% SF +47/2
259mg (11/27) 226(27) ms 9.852(22) ~97% SF +4712
Db 510(160) ms 9.619(54) ~ 100% +49/2
2600Bp 3578 ms 10.400(59) 100% +23
2605g o+ 4.95(33) ms 9.901(10) 29(3)% SF +24
260mg g 18070 ms 9.901(10)+x ~ 100% +24
21Bh (5/27) 11.8739 ms 10.500(72) 100% +47/2
261gg (32%) 184(5) ms 9.714(15) 98.1(5)% SF +49/2
262Bh 87(14) ms 10.319(15)+y 100% +24
262mBh 11(2) ms 10.319(15)+x 100% +24
2635 0.74755% ms 10.733(78) 100% +47/2
264 0.907059 ms 10.591(20) 80730 % SF +24
265Hs 195(15) ms 10.470(15) ~100% +49/2
265mHg 3001200 ms 10.470(15)+x ~100% +49/2
2000 0.734 ms 10.996(25)+x 100% +24
200t 127 O ms 10.996(25)+y 100% +24
267Dg 4 us 11.777(51) ~ 100% +47/2
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Table 3
Summary of known direct o emitters. Detailed references for each nucleus can be found in their respective T; tables.

29ps 170580 s 11.510(30) 100% +49/2

Table 4
Summary of known SF emitters. Detailed references for each nucleus can be found in their respective T, tables.

Nuclide JT Tin BRsr other decays T,
2lpy 3/2 3.257(13)x10* y %Ne, 2F +49/2
2y o+ 68.81(38) y 2.7(6)x10712% o, *Ne +24
24Cm ot 51(12) s ~ 2% o +21
235mpy 3.0(5) ns 100% +47/2
236py ot 2.862(8) y 1.25(3) x 10—7 % a, Mg +24
27Cf 0.8(2) s 30(10)% o +4172
237mlpy 94.8 ns obs o +49/2
237m2py 1.12(8) us obs o +49/2
238¢f o+ 21(2) ms >95% +21
A0t ot 1.00(12) m 1.5(2)% a +22
20Cm o+ 26.8(3) d 3.9(8)x107°% o +24
240mCm 55(12) ns obs +24
241Em 0.73(6) ms >78% o +4172
24lmem 15.3(10) ns obs o +49/2
23Fm (7127) 231(9) ms 9(1)% o +43/2
2Fm o+ 3.12(8) ms o +22
245mMd 127) 0.973% ms obs +43/2
240Fm o+ 1.54(4) s 6.4(4)% o +23
2TMd 712~ 1.26(8) s 0.86(10)% o +45/2
2A4Tm\Md 1/2- 240(20) ms 20(2)% o +45/2
28Fm o+ 35.1(8) s 0.097(48)% o +24
250No 0t 47(1) us 100% +23
»1No (712%) 0.80(1) s 0.147931 % a +47/2
252No o+ 2.42(6) s 33.93)% o +24
253Rf 9.9(12) ms 83(6)% o +45/2
253mRE 52.8(44) us 100% +45/2
3Lr (7127) 52072 ms 137199 " +47/2
233m ¢ 127) 2.007018 s 8(5)% a +47/2
4R o+ 23.2(11) us 100% +23
255Db 3713} ms ~ 67% a +45/2
25Rf 9/27) 1.66(7) s 54(5)% o +472
20Rf o+ 6.66(10) ms 99.71+0:19 % o +24
2TRf 12 5.5(4)s 1.3(3)% o +49/2
25TmRf (11/27) 49(7) s 14(9)% o +49/2
2388 0+ 2,606 ms 100% +23
29S¢ (172%) 402(56) ms 3(1)% o +4772
259mg g (1127) 226(27) ms 3(1)% o +4712
26005 ot 4.95(33) ms 71(3)% o +24
2615 312 184(5) ms 0.6(2)% o +49/2
264Hs 0.901055 ms 20715% a +24
Table 5

Summary of known cluster emitters. Detailed references for each nucleus can be found in their respective T, tables.

Nuclide Jr Ti/» BR_jyster(%) particle emitted other decays T,
221Ra 52+ 26.20(39) s 1.15(94)x 107109 e o +45/2
21gy 5/2~ 4.806(6) m 1.02) x 10710 9 2c o +47/2
222Ra ot 33.17(10) s 2.64(31)x1078% l4c o +23
23 ¢ (5/27) 2.2(1)m 3.2(10)x107° l4c o +45/2
223Ra(AcX) 32+ 11.4354(17) d 8.9(4)x1073% l4c o +4772
223Ra 0F 3.6313(14) d 5.6(10)x107% ic o +24
25A¢ (3/27) 9.9176(18) d 5.3(10) x 107199 l4c o +4712
228Th ot 698.3(6) d 1.13(22)x 10~ 19 200 o +24
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Table 5
Summary of known cluster emitters. Detailed references for each nucleus can be found in their respective T; tables.

20y ot 20.23(2) d 4.820)x107129% 22Ne o +23
231py 3/2- 3.257(13)x10* y 1.0748x 107129 2F a, SF, 2*Ne +49/2
BTpy 312- 3.257(13)x 107 y 1.34(17)x1079% ZINe a, SF, BF +49/2
22y o+ 68.81(38) y 8.78(49)x 107109 24Ne a, SF +24
23y 52+ 1.5903(13)x 107y 7.2(12)x 10~ 1% 24Ne o +49/2
236py ot 2.862(8) y 27(7) x 10712 9% Mg o, SF +24
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