G. Dussel, E. Caurier, and A.P. Zuker Masses

T Nuclide is unstable to one-particle emission
¥ Nuclide is unstable to two-particle, but not one particle emission

Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
S6Ni  -54.660 %6Ge -61.460 82gr  -77.340 895r  -86.200 8Nb  -74.570 101 -70.500
5/Ni -56.150 5Ge -62.640 83gr  -78.740 905 -85.990 88Nb  -76.820 HlTe  -68.710
NI -60.430 %BGe -66.570 84gr -77.860 %lsr  -83.360 %Nb  -81.070 SRy 54710
NI -61.040 Ge -66.830 85pr  -78.810 925r  -82.600 ONb  -82.860 s9p, _58'530
NI -64.360 "Ge -70.100 8Br  -76.430 Bsr .79.430 %INb  -86.790 Ry -65.300
SINi  -63.970 "Ge -69.710 8Br  -74.350 %gr  -78.070 9“Nb  -86.760 SRy -68.580
52Ni -66.530 2Ge -72.250 88gr  -70.560 9%sr -74.390 BNb  -87.860 2p, 4'730
NI -65.400 BGe -71.260 8Br  -68.000 %gr 72720 %Nb  -86.800 CRy 77350
5Ni -67.150 "Ge -73.180 9B -63.610 9sr  -68.360 BNb  -87.210 sapy, 83'100
NI -65.340 Ge -71.660 . %Bsr  -66.200 %Nb  -85.710 % ‘
6n - 76 Kr -54.690 % 97 Ru -83.610
Ni  -66.380 Ge -72.920 T 57210 Sr -61.260 Nb -85.540 %Ry -86.320
5Ni -63.950 "Ge -70.780 Ty _62'610 1005 _58.390 %Nb  -83.560 SRy _86'340
NI -64.260 Ge -71.650 75 : gy 52,150 “Nb  -82.830 o8 ‘
6onr: 79 Kr -64.430 100 Ru -88.460
Ni  -61.120 Ge -69.110 76 8 Nb -80.430 %

0ce 69180 Kr -69.030 Y  -51.750 LIy 79300 Ru -87.910

%8cu  -51.720 BGe _66'200 Kr  -70.020 ®y  .57.700 1oz _76'390 1002y -89.450
cu  -56.290 82G0 _65'570 8Kr  -74.040 80y .60.970 103y, _74'800 101Ru -88.420
80cuy  -58.090 8o _61' 470 Kr  -74.470 8y -66.000 104y _71'290 102y -89.350
f1cu -61.530 : 80k -77.850 82y  .68.350 108y _69' 160 1032y -87.890
62Cu  -62.190 %As  -51.730 8Ky -77.760 8y .72.730 106y _64'990 1042y -88.350
%cu  -64.770 5As  -56.810 82¢r  -80.610 84y -74.560 w07 _62'660 1052y -86.450
84%Cu  -64.690 %As  -59.150 8Kr  -80.070 8y  .78.350 : 106y -86.390
%5Cu  -66.460 %As  -63.180 84r -82.350 86y .79.680 8Mo -54.710 107Ru  -84.080
%Cu  -65.670 OAs  -64.460 85Kr  -81.280 87y  -83.100 %Mo -58.170 1082y -83.810
5Cu  -66.860 As  -67.710 86Kr  -83.250 8y  -83.950 %Mo  -64.580 1092y -80.910
%8Cu  -65.370 ?As  -68.350 8Kr  -81.270 8y  .87.010 8Mo -67.470 110y -80.250
%Cu  -65.980 BAs  -70.880 88Kr  -80.070 Oy _86.300 %Mo -73.210 1Ru -76.860
Ocu -63.770 "ps  -70.890 8%  -76.450 Sy  -86.340 %Mo -75.400 2Ry -75.580
cu  -63.630 As  -72.930 SOkr  -74.610 92y .84.460 OMo  -80.690 118Ru -70.980

76 91, 93, 91,
As  -72.320 Kr -70.440 Y -83.880 Mo -82.440

60 N 90 _
Gé: gg‘%g "As  -73.860 92Kr  -68.270 %y -81.490 “Mo -87.220 gli: :;'Zg
62 : BAs  -72.630 BKr  -63.390 %y -80.330 %Mo -87.140 9 :
Zn  -60.930 79 % 04 Rh -63.090
63 As  -73.500 74 Y -77.490 Mo -88.960 %

Zn  -61.820 g0 Rb -51.750 o7 o5 Rh -69.260

64 As  -72.050 75 Y -75.890 Mo -88.100 0
Zn  -65.430 81 Rb -57.380 %8 9% Rh -72.820
65 As  -72.440 6 Y 72510 Mo -89.310 5
Zn  -65.360 82 Rb -60.330 % 97 Rh -78.470
66 As  -70.180 7 Y -70.420 Mo -87.940 %

Zn  -68.260 83 Rb -65.010 100 o8 Rh -79.790

o7 As  -69.980 78 Y -66.400 Mo -88.500 97
Zn  -67.500 84 Rb  -66.990 101 99 Rh -82.680
68 As  -66.590 79 Y -64.050 Mo -86.670 o8
Zn  -69.640 g5 Rb -70.980 102 100 Rh -83.320
60 As  -63.510 . Y -59.030 Mo -86.740 %

Zn -68.230 Rb -72.390 1y £g 160 10l 84440 Rh -85.600

Ozn  -69.700 %8se  -54.680 81Rb -75.750 : 10210 _83'960 100K -85.760
7Zn -67.720 895e  -56.920 82Rb -76.620 80zr  -54.700 103310 _81'210 101K -87.490
2Zn  -68.500 Use  -62.020 8Rb -79.570 8l7r  .57.840 104010 _80' 290 102K -87.080
Zn -65.850 se  -63.510 8%Rb -79.910 827y .63.890 105y10 _77'120 103Rh  -88.180
"7Zn  -66.190 2se  -67.770 %Rb  -82.450 8zr  -66.410 1060 75980 104Rh -87.400
®Zn -63.090 3se  -68.380 8Rb -82.250 84zr  -71.750 10710 72'080 052K -87.970
zZn  -62.600 "se  -72.020 5Rb  -84.200 8zr -73.520 10810 -70.200 105Rh -86.780
Zn  -59.020 ®Se  -72.030 88Rb -82.930 86zr -78.380 10910 _65'160 107Rh  -86.850
Zn  -57.770 8Se  -74.980 8Rb  -81.940 87zr  -79.670 : 108K -85.300
62Ga 51730 Se  -74.440 ®Rb  -79.110 8zr -83.970 8Tc  -51.760 10%Rh -85.040
63Gq _56‘540 8se  -76.810 9Rb -77.500 8zr -84.830 8Tc -58.370 102K -83.040
S4Ga 58600 ®se -75.770 “Rb  -74.190 %zr  -88.680 8Tc  -62.350 11Rh -82.380
65Ga _62‘330 80ge  -77.540 SRb  -72.130 %zr -88.070 8Tc  -68.130 H2Rh -79.840
%Ga 63290 8lse -75.930 %Rb  -68.250 9zr -88.930 %Tc  -71.260 13Rh -79.010
7Ga 66200 825e  -77.340 ®Rb  -65.650 %zr  -87.200 ITc  -76.480 9Rh -75.560
6 _66‘ 470 835e  -75.360 %Rb -61.110 9zr  -87.390 9Tc  -79.180 1152h  -74.300
60 : 84se  -76.030 9Rb  -58.210 %zr -85.160 STc  -83.890 02
Ga -68.620 8 o8 9% o4 Pd -54.720
Ga 68210 Se -73.130 Rb -52.640 Zr  -84.830 Tc -84.490 %pd  -£8.900
7 : 8se  -70.800 ®Rb -49.190 %zr -82.100 %Tc  -86.500 0 :
Ga -69.820 87 % 9% Pd -66.060
72 Se -66.140 76 Zr  -81.180 Tc -86.370 %

Ga -68.770 Sr -54.690 % 77980 e 87790 Pd -69.740

Ga -69.830 OBr  -51.740 7St -57.520 1005, _76'790 %87e _87'060 %pd  -76.320
"Ga -68.100 1Br  -57.090 83r -63.240 1015, _72'940 %70 _87'820 ¥pd -77.720
“Ga -68.460 2Br  -59.720 ®Sr -65.390 1025, _71'290 1007, _86'690 %pd -81.250
%Ga -66.480 Br -64.070 805y -70.360 1057, 66890 017¢ _86.900 ®pd -82.110
"Ga -66.310 7Br  -65.690 8lgr  -71.730 104, »64'560 1027, _85'320 100pg -85.070
®Ga -63.460 Br -69.310 825r  -76.160 105, _58'880 w03y, _85'000 101py  .85.350
®Ga -62.660 %Br  -70.320 8gr  -77.010 : 1047 83'040 102py .87.750
80Ga -59.380 Br  -73.260 845r  -80.850 82Nb  -51.760 1057, _82'350 103pg  .87.500
8Ga -57.980 8By -73.690 853y -81.220 8Nb  -58.020 967¢ 79 900 1%4pd  -89.350
o4 ®Br -76.170 865r  .84.560 8Nb  -61.640 107 : 105pg  -88.640
Ge -54.680 8 a7 a5 Tc -78.790 106
5Ge 56650 Br -76.040 Sr -84.540 Nb -67.040 1087 75770 Pd -89.910

: 8lgr  -78.070 88gr  -87.360 8Nb  -69.780 : 7pq  -88.810

109T¢  -74.450
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108pg  .89.650 07n  -83.240 120g5h  -88.670 134 _83.970 148cs  -48.420 ¥4ce -84.970

109 ; 108, 121 : 135 _ 135, .
Pd -88.140 In -83.930 Sb -89.640 | -83.850 75, 56600 Ce -84.660

10pd  -88.490 %0 -86.210 1225 -88.480 136 79.400 85, 61680 136ce -86.710
Hlpg -86.590 10 _86.400 123gp  -89.190 187 .76.490 1195, _63'720 187ce  -86.040
12pg  -86.760 "y -88.110 124gp  -87.720 138 72.160 1203, 68320 138ce -87.720
13pd  -84.310 M2n -87.980 125gh  -88.150 139 -68.830 Lig, 69930 13%Ce -86.800
114 113, 126 O, 140,
Pd -84.120 In  -89.240 Sh -86.440 Ce -88.120
11! 114n 127 H0xe -51.600 122Ba  -74.030 141 €
5pd -81.210 In -88.750 Sb -86.630 1 123 Ce -85.590
16py .g0.430 15, _g9.580 1285 4,680 112;((: :gg'%g 12422 :Zg'é;g ¥20e 84,650
"pd -76.340 18y -88.800 12%gh  -84.560 113 ' 125 ‘ 43ce -81.470
117 130 Xe -62.270 Ba -79.320 144
0 In -89.350 Sb -82.360 114 126 Ce -80.340
Ag  -51.780 118 131 Xe -67.030 Ba -82.390 145
95 In -88.180 Sb -81.990 15 127 Ce -77.120
Ag  -59.110 119 132 Xe -68.760 Ba -82.630 146
9% In -88.390 Sb -79.730 16 128 Ce -75.730
Ag  -63.850 120 133 Xe -73.040 Ba -85.170 147
07 ) In -86.750 Sb -79.040 ury. won. Ce -72.400
Ag -70.440 121 134 Xe -74.350 Ba -84.970 148
8 In -86.850 Sb -73.600 18 130 Ce -70.760
Ag  -72.960 122 135 Xe -78.140 Ba -87.210 149
9% ) In -84.360 Sb -69.760 1. B Ce -67.150
Ag -76.560 2, 84100 Xe -78.920 Ba -86.650 10Ce 65470
0ag  -77.990 w24, 81'050 106Te  .58.220 120xe .82.190 13235 -88.470 1515, 61'990
01pg -81.100 25, 80360 17Te .60.630 12lxe -82.540 13%Ba  -87.550 12Ce 59670
192pg  -81.980 26, 77820 1%8Te .65.690 12xe -85.330 13%Ba -89.010 1530 55 580
183pg  -84.520 127y, _77' 440 19Te -67.830 12xe -85.280 13%Ba -87.860 154G _52'980
04pg  -84.950 8, 73990 1071e .72.250 124xe -87.540 136Ba  -88.960 :
105ag  -86.960 129, _73'000 HlTe .73.630 125%e -87.070 137Ba  -87.570 127pr  .62.970
1%6pg  -86.860 10, 69,950 H2Te .77.580 126xe -89.040 138Ba  -88.310 128pr  _65.030
07pg -88.270 By, _68'500 13Te  -78.550 127%e -88.210 13983 -85.010 129pr  .68.930
108pg  -87.830 : 4Te  -82.020 128xe -89.770 1405 -83.420 130pr .70.500
109ag -88.750 1005 .54.730 115Te  -82.470 129%e -88.590 141Ba  .79.720 18lpr .73.990
10ag -87.920 1025 .64.810 116Te .85.430 B0xe -89.790 142py  -77.850 182pr 75,120
Hlag -88.380 1035y .67.180 "iTe -85.470 181%e -88.400 14383 -74.020 183pr  .77.870
H2pg  -87.220 104gn 71710 18Te .87.940 132xe  -89.250 144Ba -71.890 134pr  .78.620
H3pg -87.380 1055 .73.440 H19Te  -87.590 133%e  -87.620 1453 -67.770 135pr  .81.030
4pg  -85.800 1065 .77.350 120Te  .89.550 134xe -88.130 1465 .65.220 136pr  .81.360
15Ag -85.580 07sn .78.640 121Te  -88.780 135%e -86.310 147Ba  -61.260 137pr  .83.400
16ag -83.500 1085 .82.040 122Te  .90.450 136xe -86.480 14835 .58.330 138pr  .83.290
Wag -83.140 1095 -82.800 123Te  -89.340 B7xe -82.450 14%Ba  -54.020 13%9pr  _85.040
H18ag -80.180 105 .85.710 124Te  -90.610 138xe -80.100 1505 -51.210 140pr 84,570
H97g  -79.430 Hlsn  .86.000 125Te  -89.150 139%e .75.780 13, 67690 141pr  .86.000
120pg  -75.880 25 .88.420 126Te .90.080 140xe -73.140 124, 60.480 142pr  .83.970
121pag  -74.670 133 .88.320 127Te  -88.410 14lxe .68.510 125 _73'110 143pr .83.070
%cq 54,730 H4sn.90.220 128Te .88.990 142xe  -65.440 v, 7 4' 120 144pr .80.560
o7 : 155y -89.790 1297¢  .87.100 13 127 : 145pr  -79.600
Cd -59.280 116 130 Cs -51.550 La -77.650 146
o8 Sn  -91.320 Te -87.350 114 128 Pr -76.750
Cd -66.840 17 131 Cs -54.630 La -78.540 147
9% Sn -90.530 Te -85.280 115 120, Pr -75.680
Cd -69.710 118 132 Cs -59.490 La -81.030 148
100, Sn -91.640 Te -85.200 116 130, Pr -72.850
Cd -74.080 U9, 60540 1%7e 82900 Cs -62.080 La -81.540 W 71430
Wlcq -75.640 120 ' 134 : "cs  -66.300 18l 5 -83.700 150, ‘
102 Sn -91.520 Te -82.530 18 132 Pr -68.600
Cd -79.370 121 135 Cs -68.610 La -83.800 151
10304 _80.460 oo 789:920 ere 77650 19cs 72,200 135 85,610 o 67310
104 Sn -90.620 Te -74.510 120 134 Pr -64.380
Cd -83.640 123 137 Cs -73.710 La -85.270 153
105 Sn  -88.620 Te -69.370 121 135 Pr -62.120
Cd -84.170 g, 88780 Cs -77.050 La -86.790 154 58 790
1%6cd -86.830 125, _85'670 108 .52.610 12cs  -78.070 162 -86.110 155p _55'930
7cd  -86.860 126g,, _85'790 19 .57.840 13cs  -81.020 %7 a -87.330 156py _51'960
1%8cq  -89.010 w216, _83'150 10 .60.590 124cs  -81.630 138 5 -86.380 :
1cd -88.610 1285, 83310 1 5.100 125Cs  -83.860 1% a -87.330 129Nd  -60.490
10cd  -90.200 129g,, _80'630 12 67.360 126Cs  -84.090 140 2 -84.500 B30Nd  -65.130
Hlcd -89.440 1905, 80190 13 71.250 12cs  -85.990 141 5 -83.080 BINd  -66.740
H2cd  -90.640 La1g, _77'370 4 .73.230 128Cs .85.830 4212 -79.770 132Nd  -70.830
13cd -89.500 Y2g, 76610 15 .76.510 12%cs  -87.390 1432 -78.220 18Nd -71.990
H4cd  -90.230 135, 70,360 16 .77.700 1%0cs  -86.800 a8 -74.900 1¥Nd -75.570
H15cd  -88.740 : 17 .80.730 Blcs -88.070 145 2 -72.990 135Nd  -76.300
16cd -89.330 104gh  -59.210 118 .81.450 182cs  -87.150 1462 -69.660 16Nd -79.330
7cd -87.310 105gh  .64.070 19 .84.090 133cs  -88.130 4 a -67.350 BINd  -79.620
H8cq -87.570 1%6sh  -66.450 1201 .84.400 14cs  -86.950 148 2 -63.580 18Nd -82.320
Hcd -85.130 17sh  -70.600 21 .86.330 13%cs  -87.670 149 a -61.340 19Nd  -82.230
120cq -84.830 18g  -72.510 122 _86.280 136Cs  -86.240 %08 -57.730 140Nd  -84.500
12cd -81.240 1%%gh  -76.050 123 .87.900 1¥7cs  -86.630 lla -54.720 MINd  -84.040
122cd  -80.860 M0gp  -77.680 124 .87.460 138cs -82.910 1%2la -50.530 142Nd  -85.930
1Bcd -77.710 Hlgh -80.620 125 _88.730 13%cs  -80.880 5ce 65310 143Nd  -84.140
%8 H2gh  -81.470 126 .87.870 140cs  -77.090 126 : 144Nd  -83.730
In -51.780 113 127 141 Ce -69.690 145
O 59.500 Sb -84.160 | -88.870 Cs -74.680 2Ce 71,050 Nd -81.260
0L, 68390 H4gh -84.550 128 .87.690 142cs  -70.850 12800 74890 146Nd  -80.780
102y, _70‘6 0 15sp  -86.870 129 .88.400 143cs  -68.030 129G _75'810 Nd  -78.050
w0y, 7 4' 420 H65h  -86.860 130 .86.970 M4cs -63.730 130G _79'1 o 18Nd -77.390
104, _76‘0 0 "7sh -88.470 181 .87.430 145Ccs  -60.240 11, _79'6 0 1ONd  -74.640
05, 70,360 H8gh  -88.110 182 .85.750 146Ccs  -55.690 12Ce 82440 150Nd -73.740
‘ H9gh  -89.410 133 .85.900 147cs  -52.830 : 1IN -70.890

106 .80.470 1383ce .82.490



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

152Ng -70.170 M2y -71.690 1601y 67.590 150Er  .58.090 168yh -61.500 1%6Ta -25.910
153Nd  -67.330 Mgy -74.500 161Th  -67.210 151 _58.460 169vh  -60.260 157Ta  -29.550
1%Nd  -65.710 ey .75.250 162Th  -65.240 1521 .60.620 10yh .60.720 15813 -31.050
155Nd  -62.440 ¥5ey -77.680 163Th  -64.360 153er _60.680 17yp -59.210 159Ta -34.440
1%6Nd  -60.330 M6Ey  .76.940 164Th  -62.040 1S4Er 62,590 12yp  .59.170 16013 -35.600
157Nd  -56.450 WEy -77.350 1657y -60.410 15%Er  .62.540 1%yp -57.330 161Ta  -38.890
1%8Nd  -54.080 M8gy  .76.110 166Th  -57.650 156gr  _64.070 174yp -56.730 16213 -39.850

M9ey  .76.200 167Th  -55.500 57Er  .63.670 17%vh -54.500 16313 -42.710

Blpm -58.040

150 R 168 ~ 158 N 176 N 164 _
132p 60350 Eu -74.690 Tb -52.190 Er -65.290 Yb -53.450 Ta -43.480

133 BBlEy -74.670 141 1% .64.750 77yh  -50.650 16575 -45.930
s 94500 1%2Ey -73.050 vy, 44790 10 -66.120 8yb  -49.380 1%6Ta  -46.440
Pm -66.300 135, 73010 Dy -50.070 WiE, 65990 e 4o 180
e 70,020 1S4, 7182 ~eDy -52.300 162, 2 Lu -30.330 8T, _48.71
136pm  71.390 o '828 Wipy  57.010 o '26' gg 152, 33,540 ol g.sg
137pm  -74.360 156Eu -71.7 1Dy 58770 164Er -65.1 153, _38.560 170Ta -50.35
s 77,960 195, 67100 7Dy -64.250 166Er 64.660 ku -42.720 172Ta 51.410

Wpm 78,510 o o 4Dy -67.840 Wi o 6Ly -43.730 e oo
11p 80,760 mOEu -66.020 u9n, 67770 168Er -62.960 57, -46.540 . ;a -52.590
192pm 80850 161;“ -63.500 150Dy -69.300 169Er -62.730 158, -47.380 Ta -51.950
14%pm  -82.800 u -61.660 5lpy .68.870 Er -60.680 99y -49.790 Ta -52.760
144 %2Ey -58.690 152 70gr  _59.880 160 17674 .51.820

Pm -81.540 163 Dy -70.000 71 Lu -50.420 177

145p, _81.210 164Eu -56.320 1530y .69.190 172Er -57.440 61, 52730 178Ta -52.210
“Pm -79.270 = 5270 Dy -70.290 173Er 56180 62y -53.090 179Ta 1010
““pm 78810 976 -50.230 S5y 69,300 pa 53170 183 54980 o 20940
H%Pm -76.740 1¥Gd -55.320 %py -70.440 Er -51.680 164, .55.060 s -43'248
19pm -76.240 1%9Gd  -57.370 "Dy -69.380 I Tm -36.290 15y -56.530 mTa -48.64
150pm  -73.860 140Gd  -61.890 1%8py  -70.270 1481 _39.360 166, _56.300 183Ta -46.730
151pm 73,260 LGy 63.470 159Dy -68.940 19T -44.240 7Ly -57.500 184_Tra -45.450
%2pm -70.920 2G4 -67.470 %0py  -69.450 1%0Tm -46.780 %8y -57.090 L5 -43.020
1%3pm  -70.650 13Gd -68.610 lpy -67.850 B¥Tm -51.210 189y -58.100 mTa -41.580
%%pm -68.280 14Gd  -72.040 12Dy -67.930 1%2Tm -51.710 Ly -57.280 Ta -38.620
1%5pm  -67.000 145Gd  -72.710 183Dy .66.030 158Tm -54.180 "y -57.910 18y .23.750
156pm  -64.280 146Gd  -75.800 164Dy -65.600 1%4Tm  -54.650 721y -56.780 B9y -25.600
157pm  -62.230 ¥Gd -75.330 165py  -63.360 1%5Tm -56.780 3y -56.980 160y _29.270
1%8pm  -59.040 148Gd  -76.060 166py  -62.360 1%6Tm  -57.090 44 -55.590 6y .30.520
19pm  .56.470 149Gd  -74.850 17py  .59.710 157Tm  -58.800 75y -55.310 162y .34.240
60pm  .52.710 1%0Gq -75.530 168py  .58.230 1%8Tm  -58.950 176y -53.600 163y -35.230
1335 .55.460 i;ed -74.120 1%9py  -55.010 Tm -60.800 Y7y -52.600 184y -38.430
‘ Gd -74.580 py -53.290 1%0Tm  -60.720 8y -50.470 165y -39.050

1345m  -60.340
1355m  -62.180
1365m  -66.490

61T -62.040 9y -48.980 166 .41.990
162Tm  -61.640 180y -46.330 167w -42.460

153Gd  -72.990

143 }
15454 73.400 Ho -42.030

1440 -44.950

155 K 163 N 168 _
187sm  -67.880 lseGd 72.070 15Ho -49.680 164Tm 62.770 18t -27.240 mgw 45.060
138 Gd -72.410 146 Tm -62.100 154 W -45.140
Sm -71.680 7G4 70,620 Ho -52.070 1657 62,930 Hf -32.950 0w 47970
1895m -72.620 158 ' 147Ho -56.360 166 : 15Hf  -34.390 171 :
140 Gd -70.510 148 Tm -61.930 156 W -47.210
Sm -75.870 159, Ho -58.280 167 Hf -37.790 172
4gm .76.360 Gd -68.420 4940 -61.800 m -62.380 1574 -38.980 W -49.060
142 : 180Gd  -67.800 150, : 1%8Tm  -61.060 158 : 8w -48.670
Sm -79.270 161 Ho -62.050 169 Hf -42.050 174
143 Gd -65.360 151 Tm -61.070 159 W -50.240
Sm -79.370 162 Ho -63.810 170 Hf -42.910 175
144 Gd -64.150 152 Tm -59.480 160 W -49.610
Sm -81.840 163 Ho -63.740 171 Hf -45.980 176
145 Gd  -61.290 153 Tm -59.010 161 W -50.840
Sm  -80.630 164 Ho -65.070 172 Hf -46.470 177
146 Gd -59.610 154 Tm -57.100 162 W -49.970
Sm  -80.890 165 Ho -64.820 173 Hf -49.270 178
147 Gd -56.160 155 Tm -55.880 163 W -50.800
Sm -79.070 166, Ho -66.040 174 Hf -49.600 170
148 Gd -54.230 156 Tm -53.540 164 W -49.670
Sm  -79.090 Ho -65.620 ST 1830 Hf -52.050 1900 50030
149sm -77.070 189Th  -47.570 7Ho -66.870 T 48,960 185Hf  -51.980 18y 48590
1%05m  -77.030 1401 .50.310 1840 -66.310 : 1664t _53.950 T 48' 400
%lsm -74.750 1417h  .54.870 1Ho -67.270 14%yp  -33.300 17Hf  -53.730 193y 46580
1525m  .74.560 12Tp  .57.090 1600 -66.430 150yp  .38.890 1684t _55.420 184y _45'960
1585m -72.280 3Tp  -61.210 6l4o -67.080 Blyp -41.420 1694f  _54.860 185,y _43'590
1%4sm -72.420 1441h  .62.970 162Ho  -65.900 152vph  -46.420 1701 -56.260 185y 42760
1%5sm -70.140 1%5Th  -66.330 18340 -66.170 153yp  -47.240 4t .55.460 187y 39'890
1%6sm  -69.330 146Th  -67.680 14Ho -64.670 14yp  -50.050 172Hf  -56.510 18y 38310
157Sm  -66.680 Tp  -70.660 18540 -64.480 1%%yp -50.770 184t .55.460 100,y _35' 420
1%8sm -65.270 148Th -70.520 186Ho  -62.700 16yph -53.280 1744 -56.100 1900 34130
1%%sm -62.210 19Th  -71.460 17Ho  -62.020 7vp  -53.720 15Hf  -54.780 :
1%0sm  -60.310 0Th  -70.820 8o -59.910 %8yph -55.870 781 -54.940 16lRe -20.720
161sm  -56.650 BlTh  -71.630 18%Ho -58.480 1%%vph  -56.060 7Ht  -53.300 162Re -22.260
1625m  -54.490 152Th  -70.800 0o -55.940 160yh  -58.360 1781f  -52.900 163Re -26.180
135 187p  .71.310 Ho -54.010 1lyp -58.140 17%Hf  -50.880 169Re -27.450
Eu -52.910 154 172 162 180 165
g, 55 450 Tb -70.240 Ho -50.920 Yb -59.960 Hf -50.040 Re -30.870
- . 155- 163: 181, 166
W, 20810 156Tb -71.090 Wz, 39 150 164Yb -59.580 me -47.460 167Re -31.960
B85, 61830 Tb -70.080 We, 42500 Yb -61.110 Hf -46.410 Re -34.960
w9g,, _65‘760 157Th  -70.560 wig, 46'990 165yh -60.380 1834t _43.310 1682e  -35.860
: 1%8Th  -69.200 : 186yph  -61.610 1B4HF 41,510 16%Re -38.460

140 ; 148 _
Eu -67.340 1597y _69.280 Er -51.850 167yvh  -60.630

170Rp,
gy -70.520 149y 53,770 15574 .24.180 Re -39.110



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

17lRe -41.300 84 -39.870 198Ay  -29.550 189y .17.910 2lpg  .12.440 28 2.820
172Re -41.690 185y -40.650 19%Au -29.040 190pp  -20.480 22pg  -10.460 A7Fr 4190
1Re -43.490 188y .39.840 W0Ay -27.200 91pp  -20.380 po  -6.740 28 6.860
17Re -43.570 87y .39.510 21py  -26.330 192pp  -22.640 24pgy  -4.550 2% 8550
1Re -45.200 188y .38.130 227y -24.340 198pp  -22.430 5po  -0.620 220Fr  11.440
176Re -45.050 189 .38.400 3ay  -23.040 194pp 24,350 28pg  1.730 221Fr 13.300
1""Re -46.400 190y -36.800 W4py - -20.220 1%5pp  -23.890 A’pg 5830 22Fr 16.460
178Re -45.940 ¥4 .36.770 S 8120 1%pp 25,560 28y 8.330 223rr 18.450
1%Re -46.940 192y .35.020 176Hg 11720 97pp  -24.910 1945 0760 224Fr 21.800
180Re -46.190 199 _34.630 mHg 12,740 198pp  -26.290 955 3110 225Fr  23.920
18lRe -46.770 94 32,730 173Hg _16'100 199pp 25,380 19674 _3'980 226Fr - 27.200
182Re -45.770 9%y -31.880 mHg 16.990 20y -26.490 950 6190 27pr - 29,590
183Re -45.890 19 .29.700 oY : Wlppy 25,440 108 : 228 33.420
184 197 Hg -20.030 202 At -6.910
Re -44.590 Ir -28.480 181 Pb -26.220 199 204
185 108 Hg -20.570 203 At -8.820 Ra 6.130
Re -44.000 Ir -26.130 182 Pb -25.080 200 205
195Re 42 300 Hg -23.160 2040y o5 580 At -8.990 Ra 5.910
WRe 41240 188pt  -11.150 183Hg -23.570 25pp 24,040 20Iat-10.790 26Ra  3.580
188 _39‘030 169pt 12,640 1849 -25.920 206, o 4'130 202at -10.830 27Ra  3.590
19Re 37810 170pt  -16.600 185Hg -26.170 2y 92 460 203at -12.300 208Ra  1.630
1R 35 480 pt .17.830 186Hg  -28.490 208pp 22120 4at -11.980 2%Ra  1.850
BiRe 3 4‘290 72pt 21300 187Hg  -28.130 209pp, »17' 80 25at -12.970 #%Ra  0.380
192Re 31770 18pt 22,190 188Hg -30.110 20pp _14.830 206at 12,530 2lRa  0.830
‘ 174pt  .25.410 1899 -29.630 211py, 10' 450 207at -13.210 22Ra -0.150
18305 -16.480 15pt  -26.160 190Hg -31.270 2200 7640 208at 12,580 23Ra 0510
16405 -20.550 176pt  -29.050 191Hg -30.530 23py 3100 209At -12.810 2Ra  -0.070
1850s  -21.920 77pt  .29.430 192Hg -31.910 24pp 0140 20at  -11.940 25Ra 2530
16605 -25.760 178pt  .31.870 19849 -30.970 : 2UAt -11.790 215Ra  3.250
16705 -26.870 179t .32.130 194Hg  -32.040 188gj  .7.380 212pt -8.490 21’Ra  5.860
1680s  -30.200 180pt  .34.310 1%5Hg  -30.830 189 .9.720 213t -6.670 218Ra  6.660
1890s  -30.960 18lpt 34,250 199 -31.620 190 -10.790 214at  -3.540 2%2a  9.290
100s  -34.040 182pt  .36.160 974y -30.260 91gj  -12.930 25t -1.410 220Ra  10.350
17105 -34.650 183pt  .35.880 19849 -30.720 1928 -13.590 28at 1,940 2lRa  13.160
1720s  -37.400 184pt  .37.470 949 -29.250 193j  -15.600 2t 4.250 222Ra 14.450
1%0s  -37.630 185pt  -36.400 2004g  -29.410 194Bj  -16.150 218t 7.870 22%Ra  17.470
1740s  -39.910 186pt  _37.760 201Hg -27.540 195gj  -17.900 2%t 10.310 22%Ra  18.920
1750s  -40.010 187pt  -36.730 2024 -27.280 196Bj  -17.920 220at  14.110 225Ra  22.110
1760s -42.030 188pt  .37.820 20349 -25.260 197gj  -19.580 1930 1520 2%Ra  23.710
170s  -41.800 189pt  -36.580 20449 -24.570 198Bj  .19.490 2080 -4.030 27Ra  27.170
1780s  -43.540 190pt  .37.360 W54y 22,210 199Bj  -20.850 201y _4'120 228Ra  28.940
1%0s  -43.080 91pt  -35.840 2069 -20.970 2008 -20.440 225, 6330 2Ra  32.590
1800s  -44.500 192pt  -36.330 T 7630 2016 21.340 2n, 6220 B0Ra  34.680
18l0s  -43.810 193pt  -34.650 180 : 202gj .20.830 204 : 209
182 194 TI  -8.950 2030 Rn  -8.090 Ac  8.830
Os -44.830 Pt -34.780 181 Bi -21.460 205 210
183 195 Tl -11.970 2040 Rn  -7.790 Ac  8.600
Os -43.890 Pt -32.990 182 Bi -20.790 206 o1
18400 44440 190 32810 TI -13.070 055, 20,980 Rn  -9.190 Ac  6.980
185 : 197 ' 1837 .15.710 2060« : 27Rn  -8.690 22p¢  7.170
Os -43.200 Pt -30.600 184 Bi -20.100 208 23
186, 198 Tl -16.560 2070 Rn  -9.650 Ac  6.080
Os -43.220 Pt -30.000 1957 19.410 Bi -19.950 29m, -8 960 2p. 6450
1870s  -41.600 199pt  -27.630 186 : 2088 -18.890 210 : 215 :
188 200 Tl -20.010 2000« Rn  -9.530 Ac  5.720
Os -41.190 Pt -26.580 187 Bi -18.280 o1 216
180, 201 Tl -22.130 on- Rn  -8.600 Ac  8.060
Os -39.050 Pt -23.860 188 Bi -14.470 212 7
1900s 38440 Tl -22.460 25 11880 Rn  -8.790 Ac  8.650
1010 _36‘280 AU -12.800 189T] -24.360 a2 g 680 Z3Rn  -5.650 28Ac  10.770
1020 _35‘780 ipu -14.150 19071 24,510 213G _5'320 2Rn  -4.400 29A¢  11.510
1930 _33'220 AU -17.420 1917] -26.190 214g; _1'250 25Rn  -1.310 220pc  13.620
1940 _32‘280 176Au  -18.600 19271 -25.900 215g; 1'6 0 212n  0.210 2Iac 14530
1950, _29'560 Ay -21.480 19871 -27.420 2165 5'900 2’Rn  3.470 222p¢ 16.750
190 28‘160 178ay  -22.430 19471 -26.930 : 282n 5210 228Ac  17.970
: AU -24.920 19571 -28.270 192pg  -7.960 21%Rn  8.690 24pc 20.420
166y .13.200 180Au  -25.610 1967] -27.500 19%po  -8.370 220Rn  10.590 25Ac 21.820
87 .17.230 Blay -27.730 19771 -28.370 194pg  -11.050 2gn  14.230 226Ac 24.530
168y .18.630 182Au -28.140 1987] 27.400 1%po  -11.240 222Rn  16.280 2Ipc 26.060
169 22,180 183Ay -30.100 19971 -28.000 1%pg  .13.580 0, 3800 228pc 28970
0y .23.400 18iAu -30.290 2007 .26.900 %7po  -13.510 2%, 5940 29A¢  30.630
7y 26520 185Au  -31.890 2007 .27.170 1%8pg 15,580 203, 0'890 20ac 33670
2y .27.570 186Ay  -31.770 20211 .25.930 1%pp  -15.350 5 0500 BIac 35750
73 .30.310 ®7Ay -33.170 2037 25,760 20pg  -17.100 058, 1300 225c 38,970
T4y -31.110 188Au -32.610 20411 -24.270 Mlpg  -16.710 206 ’ 212
175 189 205 202 Fr -1.470 Th  12.050
Ir -33.450 Au  -33.840 Tl -23.740 Po -18.020 07 3080 237 12210
176y -33.990 190Ay  -33.060 206T) 22,110 3pg .17.450 208, _2'780 2y, 10'710
Ty .35.940 1Ay -34.110 2711 -21.170 W4pg  -18.340 209 : 215 :
178 102 205 Fr -3.830 Th  11.130
Ir -36.200 Au  -33.030 183 Po -17.610 210 216
179 103 Pb -7.730 206 Fr -3.430 Th 10.130
Ir -37.990 Au  -33.600 184 Po -18.160 o1 o
180 104 Pb -11.060 207 Fr -4.150 Th 12.160
Ir -38.010 Au -32.320 185 Po -17.200 212 218
181 195 Pb -11.660 208 Fr -3.540 Th  12.390
Ir -39.530 Au  -32.600 186 Po -17.390 213 210
182 196 Pb -14.630 200 Fr -3.770 Th  14.430
Ir -39.260 Au  -31.180 187 Po -16.240 214 220
183y -40.440 97Au -31.120 Pb -15.060 20pg  -16.040 Fr-0.940 Th 14700
: : 188pp 17720 : 2% 0.250 221Th  16.850



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

222Th  17.190 26py  42.880 Z2cf  76.100 %43 102.150

22°Th  19.360 27py  45.030 53¢t 79.300 26043 103.560

224Th  19.980 Z8py 46.090 B4cf 81.290 l4a  104.200

25Th  22.330 2py  48.620 26243 106.040

26T 23.160 20p, 50,020 izES 63.870 250

227 a1, Es 64.720 Sg  106.960

Th 25.730 Pu  52.850 243 261

2971 26,730 22p, 54560 244Es 64.740 26239 108.260

29Th 29470 #3p, 57,760 s 85920 pp Y 108470

20Th  31.060 2p, 59,740 S 66190 Sg 110180

ZlTh  33.860 2%5py  63.180 247ES g;'ggg 22Ns  114.700

zzzTh 35.520 24%py  65.400 248E2 70'200 z:st 114.850

2341: ig:ggg zszm 43.150 z:ZEs 71.250 264NS 116.110

2571 44,040 235Am 44.320 251Es 73.500 ZGSHS 120.150
Am  44.650 Es 74.930 Hs 121.310

2%pg  17.710 25Am  46.130 22Es 77510

21%pg  17.870 2TAm  46.690 35 79.160 Mt 128.260

2pa  16.760 238Am  48.460 254Es  82.100

218pg  18.590 2%Am  49.460 5es 84.070

2%5 18510 2Am  51.570 65 87.130

220pa  20.170 2Am  52.890

23Em 69.400

2lpa  20.290 22pm  55.410

222py 21,950 #3Am  57.100 zj:':m 68.980
23py 22230 24pm 59,930 Qe 70040
24py 23,890 M50 61.840 S 69940
25pg 24,340 50m 65,020 A 71'228
26py  26.110 27TAm  67.220 249Fm e
227pg  26.880 28Am 70,520 Fm  73.400

250
28p,  28.860 Fm 74.040

229 25Cm  47.960 Blem 76.160
23()'2: gg:g;g zj(:m 47.860 zzzpm 77.160
Bipn 33430 #em 49,230 *Fm 79600
%2py 25810 #em 49,440 “Fm  80.930
M 37410 “¥Cm 51180 “Fm 83750
4P 40.200 “Cm 51,750 “%Fm  85.360

Cm 53.770 Fm 88.440

2%pg  42.140
2%pa  45.240
27pga 47390
28pa  50.820

22Cm  54.690
24Cm  57.080
2%Ccm  58.340
2%Cm  61.050

%T\vd - 75.870
28\d  76.890
2\vd - 77.010
20Md - 78.340

226y 27.200 246Ccm  62.630 251

27y 28.920 2'cm  65.710 Mm ;g'zgg
228y 20.070 28Cm  67.560 2594 81'510
2%y 30.970 29cm  70.880 Biyg 83630
B0y 31.810 20cm  72.990 255 ‘
Bl 33.850 Blcm  76.650 ZSGMd 84.920
22, 34720 . 257Md 87.380
23, 37010 238Bk 53.150 258Md 88.900
24, 38910 Bk 54.160 Md 91.720

298K 54,340

35y 40.880 240 INo  82.580
L6y 42.410 241Bk 55670 Z2No  82.720
BTy 45380 mBk 56.080 253No  84.300
B8y 47.220 243?; 2;';28 24No  84.800
B9y 50.540 204 60'530 N0 86.780
20y 52640 245 : 26No  87.640
Bk 61.720 570 89.960
29\p  33.630 245K 64.100 258 )
20Ny 34.940 2478k 65.650 pog 0 91150
2Ny 35.680 %8B 68.360 No  93.850
22\p  37.320 2498k 70.140 231 88.560
23Np  38.030 0Bk 73.200 2541 89.740
Z4Np  39.940 Blgk 75,290 51 90.170
25Np  41.090 252K 78.460 26y 91.720
26Np  43.330 5 27y 92500
ZINp  44.790 ;Zg g:'ggg 28 1 94.480
Z8Np  47.440 215 59270 29 95.640
ZNp  49.260 42 ‘ 260 1 97.960
20Ny 52,220 243Cf 59.330 s
21Ny 54,250 244Cf 60.920 256Rf 94.480
22, 57,560 245Cf 61.350 257Rf 94.480
2Np 50,880 md 63.230 258Rf 95.920
Cf 64.010 Rf  96.280
Zlpy  38.330 247cf  66.260 Z9Rf  98.120
Z2py  38.380 248ct  67.390 260Rf  98.850
23py  39.900 29ct  69.970 1Rf  101.030
B4py  40.260 30ct 71420

%7Ha  100.820

235 251
Pu  42.150 Cf 74370 %64 101860



