T Nuclide is unstable to one-particle emission
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¥ Nuclide is unstable to two-particle, but not one particle emission
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Slcr -52.730 Fe -25.530 NI -49.620 zZn  -59.720 82Ge -65.810 8lse -76.780
S8cr -52.460 "Fe -21.850 Ni -45.630 ®Zn  -57.920 83Ge -61.050 825e  -77.850
SScr -48.750 Fe -15.820 Ni  -43.120 ®Zn  -54.240 84Ge -58.100 835e  -75.650
80cr  -47.920 Fe -12.110 NI -38.690 80zn -52.790 85Ge -52.610 845e  -76.070
Slcr  -43.520 Fe  -4.660 Ni  -35.640 81Zn  -46.990 8Ge -48.860 85se  -72.240
52Cr  -41.840 BFe  1.360 ®Ni -29.360 827n  -43.100 8Ge -43.130 86se  -70.320
8cr -36.130 3 80Ni  -24.060 8zn  -36.640 8Ge -39.030 87Se  -65.620
64 Co 63.190 t 8Ly 84 89 88
65Cr -35.510 “Co  49.620 t 82N! -16.860 85Zn -31.700 90Ge -33.180 8gse -62.940
Cr  -29.690 $Co 35230 1 Ni -10.760 Zn  -24.890 Ge -28.440 Se -58.100
%cr -26.970 6 ‘ 8 8zn -19.610 %lGe -22.490 %se -55.130
S7cr -20.800 o0 23200 1 o 44720 1 o %Ge -17.700 %lge  .50.080
Co 9.930 t Cu 29.550 t Ga 17.050 t BGe 11110 25 46570
“IMn  40.960 t “8Co  1.180 t 0cu  19.200 t %Ga  4.450 t ‘ 03 '
“2Mn 28.790 t 4Co  -10.500 t SIcu  6.110 T %Ga -4.650 t ®As  2.860 T gée -;11.2;18
“Mn  14.620 t %0co -18.160 t %2Cu  -2.930 t SGa -15.740 1 ®As  -6.370 t woor !
“Mn 4970 t 51co -28.030 t Scu -14.190 t %Ga -23.430 t flAs  -17.140 t gese ~31.660
“Mn  -6.610 T %2Co -34.600 Scu -21.950 t %Ga -33.350 t %2As  -24.260 t g7se -27.220
“Mn  -14.180 t SCo  -42.620 %5Cu  -31.550 1 %0Ga -38.430 t 8As  -32.830 t ggse -20.940
“Mn  -24.760 t 54Co  -46.440 S6cu  -37.350 51Ga -45.650 64As  -38.290 t Se -15.920
“Mn  -29.960 %5Co -52.720 S'Cu  -45.740 52Ga -49.330 %As  -45.880 52Br  13.260 t
“Mn  -38.230 %6Co -54.630 %8cu  -49.350 83Ga -55.170 56As  -49.830 5Br  1.820 t
OMn  -42.100 5Co  -58.300 5cu  -54.930 84%Ga -57.430 5As  -55.750 %Br  -6.480 t
5IMn  -48.840 %8Co -58.870 80cy -56.570 %Ga -61.670 %8As  -58.530 %Br -16.820 t
52Mn  -50.900 %Co -61.200 Slcu  -60.350 %6Ga -63.050 %As  -63.200 %Br -23.880 t
53Mn  -55.470 %0co -60.750 52Cu  -61.340 5Ga -66.410 As  -64.470 5Br -32.490 t
5Mn  -55.530 6lco -62.130 83cu  -64.120 %8Ga -66.720 IAs  -68.160 %Br -38.280 t
Mn -57.650 52Co -60.790 S4%Cu  -64.030 59Ga -69.040 2As  -68.640 %Br -46.020 t
%6Mn  -56.530 53Co  -61.400 %5Cu  -66.140 Ga -68.430 BAs  -71.470 OBr  -49.770
S'Mn  -57.490 64Co -59.580 %6Cu  -65.210 "Ga -70.200 "ps  -71.380 Br -56.440
%8Mn  -55.650 %Co -59.870 5Cu  -66.450 ?Ga  -69.110 As -73.610 "2Br  -59.060
5Mn  -55.710 86Co -56.960 %8Cu  -65.460 Ga -70.330 SAs  -73.040 Br -64.070
%0Mn  -53.410 5Co  -56.280 %9Cu  -65.590 "“Ga -68.700 As  -74.430 "Br -66.400
51Mn  -52.580 %8co -53.020 Ocy -63.380 ®Ga -68.740 BpAs  -73.240 Br -69.580
52Mn  -49.330 %9Co -51.670 Icu  -63.120 %Ga  -66.710 ®As  -73.980 Br -70.620
53Mn  -47.910 Oco -47.770 2Cu  -60.420 Ga -66.400 80as 72,510 Br  -73.970
5%Mn  -44.030 Ico -45.630 cu  -59.530 ®Ga  -64.080 81as  -72.530 Br  -74.400
%5Mn  -42.860 2Co  -41.760 "Cu  -56.740 ®Ga -63.140 82As  -70.380 Br -76.950
5Mn  -38.010 Co -38.920 SCu  -55.070 80Ga -59.900 8As  -69.460 80Br -76.910
5Mn  -35.990 7Co -34.870 SCu  -51.920 81Ga -58.300 8As  -66.060 8lgr  -78.770
%8Mn  -30.650 Co -31.020 ICu  -49.450 82Ga -53.650 8As  -63.210 8Br -78.140
5Mn  -26.900 %Co -26.570 8Cu  -45.530 83Ga -49.650 8As  -58.580 8Br -79.340
OMn -22.420 Co -23.230 ®Cu  -43.110 8%Ga -44.020 8As  -55.050 84Br  -77.800
OFe 81520 + :200 -16.320 Zicu -37.340 ZZGa -39.390 :jAs -50.180 :ZBr -78.390
Nre 67690 1 SOCO -10.310 820u -32.460 87Ga -33.500 9OAs -46.260 87Br -75.630
2re 50870 T Co -3.000 83cu -26.160 BBGa -28.530 91As -41.250 88Br -73.810
BFe 38,050 T aNi 75140 + 840u -20.450 Ga -22.410 92As -36.800 89Br -69.930
“Ee 23.020 1 “SNi - 61.180 T Cu -13.720 8Ge  53.430 t oS 31470 oot 67380
Fe 12,620 1 ONi 44730 1 497Zn  56.490 1 %Ge 37.760 t oS 726790 oo 0339
Fe  .0.270 “INi 32,620 t S0zn  40.270 t 5Ge  26.960 1 o, 20.960 ! 70620
“Fe  -8.400 N 18.220 1 Sizn  29.030 t %Ge 13.210 t oS 15750 o) 26460
“Fe  -20.580 N 8.270 % S27n 14220 t SGe  3.820 t As 9410 oo 53260
“Fe -26.550 NI -4.850 %zn  5.400 t %Ge -8.420 t 5’se  51.020 t gsBr '48'728
Fe -35.580 SN -12.880 %zn  -7.000 t %Ge -16.430 %se  35.920 t %Sr '23'150
SlFe  -40.790 52Ni  -23.910 %Zn -14.740 £ %0Ge -27.500 t %se 25.040 t o o
%2Fe  -49.230 SNi - -30.530 %zn -25.930 flGe -32.980 %0se 11570 t gBBr ~35.930
Fe  -50.700 54Ni -40.030 5zn  -32.110 52Ge -41.310 flse  2.020 t ggBr -30.400
%Fe  -56.930 S5Ni - -44.030 %zn  -42.150 53Ge -45.690 625e  .9.960 t Br -25.490
%Fe -57.050 56Ni -52.600 %zn  -45.970 54%Ge -53.090 635e  -17.290 # 8Kr  23.300 t
%Fe  -60.600 5INi -54.700 80zn  -52.930 %5Ge -55.530 b45e  -26.970 S%r  9.870 t
SFe -59.590 58Ni -59.670 61Zn  -54.640 %6Ge -60.840 %5se  -32.650 ®Kr  1.410 T
58re  -61.720 NI -60.430 82zn  -59.710 5Ge -62.440 565e  -41.290 %Kr  -9.620 t
Fe -60.010 50N -63.180 8zn  -61.090 %8Ge -67.050 57Se  -45.910 57Kr  -16.690 f
%0Fe -61.200 SINi  -63.440 84Zn  -65.050 Ge -67.120 58se  -53.440 88Kr  -26.760
blFe  -58.690 62Ni  -65.660 %zn  -65.100 Ge -70.540 895e  -56.230 8Kr -32.560
%2Fe  -59.340 53Ni  -64.850 %zn -68.540 'Ge -70.070 ’se  -62.070 Kr -41.270
%Fe -56.580 54Ni -66.560 5zn  -67.530 ?Ge -72.720 Ise  -63.490 Kr  -45.660
b4Fe  -56.150 NI -64.520 %zn  -69.880 "Ge -71.730 2Se  -68.180 ?Kr -53.810
%Fe -53.100 56Ni  -65.960 %zn  -68.460 "“Ge -73.890 3se  -68.980 BKr -56.760
%Fe -52.030 5Ni -63.390 zn  -70.700 “Ge -72.320 74Se  -72.630 Kr -62.750
5Fe  -47.490 %8Ni  -63.610 Zn  -68.220 %Ge -73.490 >se  -72.650 Kr  -64.940
%8Fe  -45.870 59Ni  -60.850 27Zn  -69.350 Ge -71.500 7®se  -75.830 Kr  -69.710
%Fe -40.600 ONi - -60.010 Zn  -66.340 8Ge -72.110 "Se  -75.340 Kr  -70.490
OFe -38.680 NI -56.710 "7n  -66.260 ®Ge -69.780 8se  -77.550 BKr  -74.900
"'Fe -33.190 Ni -55.350 Zn -63.530 80Ge -69.700 Se  -76.540 Kr -75.450

2Fe  -29.860 Ni  -51.480 %zn  -62.990 8lGe -66.460 80se  -78.190 80Kr -79.030
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8lKr  -78.990 8lgr  .72.340 8lzr  -57.200 %Mo -57.420 BRu  -77.160 8pg  -31.320
82Kr  -81.800 825r  .77.620 82zr -63.710 %Mo -65.090 %Ru  -83.100 Opd  -41.090
8Kr  -81.270 8gr 78530 8zr  -66.020 8Mo  -68.150 SRu  -83.430 %pd  -46.790
84Kr -83.480 845r  -82.580 84zr  -72.830 %Mo  -74.240 %Ru  -86.930 2pd  -55.610
8Kr  -81.790 8sr -83.200 8zr  -74.920 %Mo -76.230 9Ru  -85.930 %pd  -59.170
86Kr  -83.540 865r  -86.130 8zr  -79.980 Mo -81.790 %Ru  -88.120 %pd  -67.160
87Kr  -80.660 87sr  -85.400 87zr -81.350 Mo -82.950 ®Ru  -87.140 %pd  -69.240
88Kr  -79.830 88gr  -87.800 8zr .85.510 %Mo -87.140 1002y -88.690 %pd  -76.260
8%Kr -75.700 895r  -85.490 8zr -85.670 %Mo -87.080 101Ry  -87.470 %pd -77.720
OKr  -74.010 %gr  .85.910 %zr -88.970 %Mo -89.560 102Ru  -88.740 %pd  -81.960
9Kr  -69.880 Slgr  -82.950 917y  .87.870 %Mo  -88.250 038Ry -87.190 %pd  -81.630
92Kr  -67.920 %gr  -81.770 92zr -89.210 %Mo -88.950 104Ru -87.900 100pg  -84.650
BKr  -63.720 Bgr -78.720 9Szr -87.330 Mo -87.070 1052y -86.010 101pg .84.620
%Kr -61.280 %gr  .77.750 %zr -86.890 %Mo -87.800 106Ru  -86.210 102pg  -87.140
SKr  -56.960 %gr -74.140 %zr  -84.390 “Mo -85.910 7Ry -83.770 103pg  -86.520
9%Kr  -54.060 % -72.690 %zr -84.320 10000 -86.240 1082y -83.420 104pg  -88.630
9Kr  -49.250 9sr  -69.050 %zr -81.360 1Mo -84.040 1%Ru  -80.690 105pg  -87.680
9%BKr  -45.770 %Bgr  -67.260 %Bzr -81.060 192Mo  -83.910 10y -79.870 106pg .89.310
Kr  -40.250 %sr  -63.190 %zr -78.070 13m0 -81.250 MRy -76.940 7pd  -88.110
100k -36.290 1005 .60.700 1007y .77.190 104Mo  -80.640 2Ry -75.690 108pq .89.160
0k -30.620 015 56.150 1017y .73.860 %Mo -77.520 3Ry -72.380 109pq .87.510
SRp 23.080 + ier -53.080 izZr -72.330 ijMo -76.310 i‘;Ru -70.570 ﬁipd -88.150
SRp  13.320 104Sr -48.220 1MZr -68.510 108Mo -72.860 116Ru -66.830 nde -86.040
Rb 1680 T 1055r -44.770 1052r -66.410 109Mo -71.210 117Ru -64.390 mpd -86.170
SRp 6400 1 Sr -39.700 106Zr -62.250 110Mo -67.530 118Ru -60.220 de -83.810
®Rb -16.650 1 Oy 22750 1 107Zr -59.660 111Mo -65.430 119Ru -57.650 MsPd -83.500
TRD  -23.660 1 Ty 13430 1 108Zr -55.300 112Mo -61.420 120Ru -53.380 de -80.850
7 7 Zr  -52.210 Mo -58.690 Ru -50.370 Pd -79.920
72Rb -32.760 1 72Y 2.050 1 109zr  -47.710 1Mo -54.070 86 pd -76.850
Rb -38.130 Y  -6.220 t Rh -21.070 18

"Rb -46.310 t By .16.400 t Nb 2390 t 82T¢  -20.960 t SRh -31.430 t 119E2 ';g'ggg
7Rb -50.300 74y 23380 t “Nb  -5.310 t 8Tc  -30.510 t 8Rh -37.770 t 120p4 _70'460
Rb  -57.050 By 32550 t Nb -15.650 t 87c  -36.900 t 8Rh  -46.690 1 12154 '66'980
Rb  -60.190 "y .38.330 t Nb -22.530 t 8Tc -45.110 t %Rh -50.190 t 122p 4 '64' 490
Rb  -65.140 Y -46.710 t “Nb  -32.140 1 8Tc  -50.390 91Rh -58.700 t 230
Rb  -67.040 By -51.390 %Nb  -38.280 t 8Tc  -57.860 9Rh  -63.100 124Eg 'gg'zgg
Rb -71.160 Y 57.720 8INb  -46.250 t 8Tc  -61.820 %BRh -70.130 125p4 _55'190
8Rb -72.830 8y  -60.550 82Nb  -50.760 8Tc  -68.850 %Rh -72.170 126y oo
81Rb -76.740 8y  .65.730 8Nb  -57.350 91c  -71.580 %Rh -78.390 127Pd -52.740
82Rb -77.510 82y -67.960 8Nb  -60.700 ATc  -77.450 %Rh  -79.320 mEg '22'128
8Rb  -80.440 8y  -73.440 %Nb  -66.680 97c  -78.970 9Rh  -83.210 129pg ’39'850
8%Rb -80.900 84y -75.600 8Nb  -69.940 SBTc  -83.740 %Rh  -82.900 1somn o
%Rb  -83.220 8y  -79.660 8Nb  -75.150 %Tc  -84.200 %Rh -85.240 mEg '23'222
8Rb -82.450 8y  .81.380 88Nb  -77.470 %Tc  -87.040 100K -85.000 L32py '21'260
8Rb  -84.360 87y -84.370 8Np  -82.150 %Tc  -85.800 101Rh  -86.790 e
8Rb -82.040 88y -84.940 ONb  -82.830 9Tc -87.180 102RK  -86.260 ®ag  -20.070 t
89Rp -81.390 8y .86.900 %INp  -86.770 %Tc  -86.180 103_h  -87.630 %ag  -31.000 T
9ORb -78.500 %y _85.950 92Nb  -86.840 ®Tc -87.130 104K -86.750 %pg -37.570 t
9Rb -76.820 %y -86.220 SNb  -88.130 1001 .85.860 052K -87.640 SAg  -46.460 t
92Rb -73.790 92y -84.190 %Nb  -86.660 01T¢c  -86.400 106K -86.320 %Ag  -52.050
SRb  -71.930 By  -82.910 %Nb  -86.430 1021¢  .84.810 107Rh  -86.690 %Ag  -60.300
%Rb -68.310 %y  -80.620 9%Nb  -84.960 103T¢  -84.940 1082h  -85.050 %pg  -63.410
%Rb -66.130 %y -79.820 9Nb  -84.590 1041¢c  -82.980 092K -84.800 %pg  -70.500
%Rb  -62.470 %y -76.960 %Nb  -82.890 1057¢  -82.470 H10Rh -82.720 %BAg  -72.400
9Rb -59.870 97y  -75.850 ®Nb  -82.630 106T¢  -80.090 111K -82.190 %Ag  -77.150
%Rb -55.670 %y  .72.920 100Np  -80.250 07T¢  -78.990 112K -79.880 100pg .77.770
®Rb -52.390 %y .71.390 10INp  -79.580 1081 -76.240 132h  -78.850 0lag -81.110
100Rp  -47.690 100y .68.070 102Np  -77.030 1091¢  -74.760 14Rh  -76.150 10209 .81.510
101Rp  -43.920 0y _65.800 103Ny -75.690 10Te  -71.690 15Rh  -74.560 1037g  -84.070
102Rp  -39.020 102y .61.920 104Np  -72.570 HiTe  -69.670 116RK  -71.510 04pg  -84.170
103Rp  -34.950 108y .59.130 105\p  -70.540 H2Tc  -66.320 7Rh  -69.280 10509 -86.380
s 23470 + 12:\( -54.930 iij -67.050 Ech -63.830 iSRh -65.790 iZjAg -86.020
S 10400 t wev -51.610 108N|o -64.540 115Tc -60.010 120Rh -63.310 108Ag -87.780
g 1030 1 va -47.280 mng -60.740 116Tc -56.830 121Rh -59.720 109Ag -87.070
T 9310 t Y -43.570 110Nb -57.820 117Tc -52.580 122Rh -56.790 110Ag -88.320
g 16.600 Ny 23,040 + 111Nlo -53.700 Tc -49.220 123Feh -53.420 111Ag -87.310
25y 26.600 % 27y 10.760 t Nb -50.340 3Ry -23.750 % 124Rh ~49.660 9 88110
Bgr 32580 Bzr 2210 t ™Mo  3.220 t S5Ru  -30.040 t e -45.990 o9 86810
7sr -41.340 Tzr  -8.910 t Mo -7.550 t 8Ru  -40.580 1262: 'g;g;g 114ﬁg '2;;28
sy -46.170 zr -15.840 t Mo -15.190 1 SRu  -46.330 w27an '36'020 nsAg '85'160
Sy -54.220 zr  -26.060 % 80Mo -25.480 t 8Ru  -55.120 w8 '29'750 mAg '83'120
sr -57.500 T"zr  -32.100 8Mo -30.270 T 8Ru  -59.210 1290, '23'580 mAg b
Sy .63.240 87r  41.310 82Mo -30.670 % %RU  -66.290 o e e 82410
sr -65.460 zr  -46.510 Mo  -44.960 “Ru -68.960 Rh -16.500 ngAg -79.970
80gr  .70.490 80zr  -54.270 %Mo -53.320 9“Ru  -75.850 88pg  -24.680 t Ag. -79.020

120pg  .75.870



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

2ipg -74.610 1y .87.710 9sh  -29.950 t 129Te  -87.900 l4%e  -66.390 145cs  -59.800

12pg  -71.670 12y _87.320 10gp  -36.130 T 1%0Te .88.150 15%e -68.390 146cs  -55.840

1Zpg -70.110 n  -89.020 01gh  -45.050 t 181Te  -86.080 H6xe -72.580 47cs  -52.550

124pg  -66.860 14 -88.190 1025 -49.060 t 1%2Te  .85.940 xe -73.980 18Ccs  -48.270

12579 -65.060 15 .89.470 108gp 55,570 1337 .83.570 H8xe -77.710 49cs  .44.460

126pg  -61.950 18nh  -88.220 104g5p  .58.020 T 134Te  -82.790 19%e -78.610 150cs  -39.780

127pg  -59.690 1 -89.070 1%5gh -62.870 t 1%5Te .78.250 120xe -81.790 1%1cs  -35.640

128pg  -56.610 18y .87.550 1065 .65.180 t 136Te  .75.040 121xe -82.290 gy 7410 1
128%pg  -53.740 19n  -87.930 107sh -69.520 t 137Te  -69.810 122xe -84.960 1095, 13150 +
130ag  -48.000 120n  _86.150 1085 .71.160 1%8Te  -65.890 12xe -85.010 11054 _21'460 +
18lpag  -42.580 2Yn  -86.080 1095 .75.050 139Te  -59.980 124xe -87.170 11, _26'570 +
182pg  -36.180 1221n -84.000 H0sp  -76.230 140Te  -56.050 125%e -86.680 25, 34250 "
133ag  -30.250 1230 .83.570 High .79.710 141Te  -50.130 126xe -88.490 13, -33'250 :
184pg -23.520 1240 -81.300 H2gh  -80.470 142Te  .46.130 127xe -87.700 UWigo 44900

03 1250 .80.700 13gp  .83.440 143Te  -40.560 128xe -89.290 115 :

Cd -31.610 126 14 144 120 Ba -48.270
cd 41270 In -78.110 Sb -83.690 Te -36.220 Xe -88.270 65, 54 940
95cg _47'320 2ln -77.160 H55h  -86.220 145Te  -30.610 130xe -89.870 17, _56'890
% : 1280 .74.620 16sp  -86.030 146Te  .25.920 Blxe -88.590 118 :

Cd -56.140 120 17 132 Ba -62.140
07 In -73.190 Sb -88.110 102 Xe -89.600 119
Cd -59.970 130 18 | -15.130 t 133 Ba -64.230
%ed 67,060 In -70.470 Sb -87.610 08 5430 1 Xe -88.120 g, 68670
9% i By .68.320 H18sh  -89.270 104 : 14xe -88.820 121 :

Cd -69.510 132 120 I -30.160 t 135 Ba -70.260
100, In -63.140 Sb -88.420 105 Xe -86.720 122

Cd -74.690 1, _£g.850 gy 80630 | -37.460 t oy 86810 Ba -74.220
Wlcg -75.930 134 ' 122 : 106 _41.410 t 137 : 12Ba  -75.360
102 In -52.720 Sh -88.460 107 Xe -82.900 124

Cd -78.990 135 123 | -47.720 t 138 Ba -78.730
103 In -47.480 Sb -89.300 108 Xe -80.410 125

Cd -79.720 136 124 | -50.940 t 130 Ba -79.420
104 In -41.260 Sb -87.890 100 Xe -75.680 126

Cd -83.330 137 125 | -56.250 1 140 Ba -82.160
105 In -35.840 Sb -88.280 110, Xe -72.260 127

Cd -83.260 138 126 | -58.860 t 141 Ba -82.430
106 In -29.340 Sb -86.580 11 Xe -68.000 128

Cd -86.230 275y 86700 | -63.770 U2y 64780 Ba -84.600
07cd  -85.870 9Sn -31.890 t 126g), _84'880 12| .66.020 Ly, _59'9 o 12983 -84.340
%8¢y -88.380 %sn  -41.410 t 129y, _84'830 13 .70.290 Ly _56'610 13083 -86.390
19cq -87.640 %sn  -47.090 130g, .g2.980 14 .72.030 WSy 51850 131Ba  -86.030
H0cy -89.670 1005 .55.450 1a1gy, _82'050 15 75,710 Lo _48'380 13233 -87.790
Hlcd -88.590 1015 -58.900 Ligy, _79'5 0 16 76.940 g _43' 280 13%Ba -87.240
12cd  -90.130 1025y .64.870 1y, _78'360 17 .80.130 Ly _39' 450 134Ba  -88.870
13cd -88.570 18gn  -67.030 1a4gy, _73'620 118 .80.860 L0y, _34'280 135Ba  -88.060
H4cd  -89.660 1%4gn  -71.650 135gH 70000 19 .83.570 : 1%6Ba  -89.500
15cd  -88.030 1%5gn  -73.080 Bogy _64.840 120 .83.950 %cs  -8.540 t 137Ba -87.800
16cd  -88.530 1065 .77.150 wargy, _60'260 12 .86.000 W7cs -16.820 t 138Ba  -88.740
"cd -86.420 07sn .77.860 1a8gy, _54'510 122 .85.950 08cs 22,320 t 13983 -85.310
H8cd  -86.450 %85 -81.470 9y 40870 123 _87.800 19cs -29.920 t 1408z -83.750
19cd -83.910 109gn  .81.430 gy, 44'110 124 .87.330 10cs  -34.530 t 141Ba  .79.280
120cd  -84.000 H10sn  -84.990 Wigy 30340 125 .88.660 Hlcs -41.100 t 14283 -77.110
12lcd  -81.250 Hlsn  .85.000 uzgy, _33' 200 126 .87.790 H2cs -44.900 t 143Ba -73.360
12cd  -80.920 M2gn  -88.010 L3g, _28' 480 127 .89.080 cs -50.690 T 144Ba -70.950
1B8cd -77.950 35 -87.600 Wgy 95600 128 _88.080 H4cs  -54.080 145Ba  -66.980
124cd  -77.050 H4sn.90.170 usgy, _17'380 129 .88.760 115Cs  -59.250 1463 -64.540
15¢d -74.020 155y -89.120 : 180 .87.480 H6cs -61.770 147Ba  -60.650
126cd -72.640 165y 91.270 0l1e .27.820 t 18 .87.820 "cs  -66.260 148ga  -58.010
127cd  -69.560 175y .90.170 102Te .37.240 t 182 .86.440 18cs  -68.290 14983 -53.800
128cd  -67.860 H8gn  -91.650 103Te .41.930 t 133 .86.540 H18cs  -72.060 150Ba  -50.550
129cd -64.810 1930 .90.110 104Te -49.720 £ 134 .84.580 120cs  -73.600 15133 -46.010
10¢cd -62.570 1205y .91.230 1%5Te .51.380 t 135 .83.990 12cs  -76.900 15283 -42.400
18lcd  -56.830 121gn  -89.430 106Te .57.210 136 .79.990 122cs .78.010 15383 -37.460
182cd  -52.050 1257 .90.070 107Te  .59.400 187 77.060 12cs  -80.720 125 15,600 +
133cd  -45.620 12335 .88.060 1%8Te  -64.520 138 .71.790 124cs  -81.410 13 _23'570 +
134cd  -40.260 124gn  -88.330 109Te -66.410 139 68.140 1%5Cs  -83.580 14 5 _28'680 t
1%5cd -33.480 155y -86.170 1107e  -71.000 140 _63.660 1%6Cs  -83.680 1S, 35840 +
136cd  -27.970 12650 .86.120 HlTe .72.330 14 59,780 127cs  -85.460 115 5 _39'900 "
% 1275y .83.770 H2Te .76.460 1421 .54.700 1%8cs  -85.180 17 :

In  -32.190 t 128 13 143 129 La -46.040 t
% 38260 + Sn  -83.260 Te -77.360 I -50.760 Cs -86.740 U8, 49350 t
T 47‘990 + 125 -80.760 H4Te  .80.990 144 _45.700 10cs -86.310 19 _54'7 10 1
%) _53'090 1305n  -79.890 157Te -81.450 145 _41.610 Blcs -87.560 120, _57'520
%) _60‘660 Blgn .77.120 116Te  -84.660 146 .36.610 132Cs  -86.980 w2 _61'930
100 : 1825 .75.730 UTe .84.780 147 .32.060 138cs -87.870 122 :

In  -63.640 133 118 134 La -64.170
101 Sn -70.540 Te -87.490 104 Cs -87.030 123

In -69.110 134 119 Xe -15.840 t 135 La -68.230
102 Sn  -66.580 Te -86.940 105 Cs -87.960 124

In -70.260 135 120 Xe -20.760 t 136 La -70.000
103 Sn -60.670 Te -89.230 106 Cs -86.320 125

In -74.030 W6, 56070 12i1e 88490 Xe -29.030 t Wie 86740 La -73.450
04y .75.540 137 ' 122 : 107%e -33.520 t 138 : 12615 74740
105 Sn -49.860 Te -90.330 108 Cs -83.210 127

In -78.970 138 123 Xe -40.920 % 139 La -77.590
05, 70,740 Sn -44.960 Te -89.300 W9ye 44310 Cs -81.060 128, 78390
107 : 13%5n  -38.400 1241e .90.770 1o : 140cs  -76.630 120, ‘

In -82.770 140 125 Xe -50.360 a1 La -80.590
108 Sn  -33.460 Te -89.310 1 Cs -73.960 130,

In -83.060 141 126 Xe -53.240 142 La -80.890
100 Sn -26.760 Te -90.500 112 Cs -70.110 131

In -85.620 U2g, 91500 12Te 88.800 Xe -58.870 e 67070 La -82.830
1o 85550 ' : 13xe -61.370 : 13212 -82.900

1286Te  -89.710 144Cs  -62.950



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

% a -84.730 123pr-49.960 t %Nd  -60.250 1%0sm  -60.150 1%Gd -59.340 1%py -65.580
B34 a -84.740 124pr 52,920 157Nd  -56.510 16l5m  -56.660 165Gd  -56.200 164Dy -65.150
135 5 -86.420 125pr 57,630 1%8Nd  -53.970 1625m  .54.410 166Gd  -54.190 165py  .62.930
136 3 -86.230 126pr  _60.060 159Nd  -49.900 1635m  -50.660 167Gd  -50.730 166py  -62.030
7 5 -87.530 127pr  .64.170 160Nd  -46.950 1645m  -47.960 168Gd  -48.260 167py  .59.510
38 a -86.430 128pr  _66.190 1INd  -42.640 185m  -43.910 19Gd -44.380 168py  -58.120
1392 -87.510 129pr  _69.650 162Nd  -39.290 1665m  -40.800 10Gd  -41.600 169Dy  -55.300
140 130 171 170
La -84.570 Pr -70.990 127 133 Gd -37.460 Dy -53.470
Pm -44.82 Eu -47.230
14l 4 -83.200 1Blpr  .73.950 mpﬂ 47 8281 134EE 49790 T 12Gd  -34.280 7lpy -50.180
421 a -79.280 182pr .74.910 129 -52.800 gy 54150 13Gd -29.810 172Dy -48.000
U35 77.630 13pr _77.250 m o2 v 173Dy .44.480
a -t v 130py 55,400 136Ey 56,230 BTy 40,970 t Y. -as
4 5 74390 34pr 77830 m =55 U0 : 74py 41,930
a - vl 81py 59,580 ey .60.000 1387 43,650 T y.oas
S 5 72,230 135pr _80.070 m 59 v : 75py .37.970
a -fe roen 32 61.560 BBE,  61.440 139Th .48.060 t vt
16 5 _68.940 135pr 80,510 m oL uooL 49 176Dy 34,960
a o8 roosY 33pm 65,100 19y .64.810 “ory, 50,180 y -
W, .66.720 37pr 82,680 m 6o, v : py  .30.410
a . rooe 34pm  66.470 MO0E, _66.330 Wity 54230 :
18 5 63.560 138pr 83,250 m -5 oo % 178py  26.910
a o ross 35pm 69,520 WiEy 69700 W2y, 56230 y -0
“9a -61.110 13%pr  -85.110 o 27 rare ' 14 ’ 141
10 4 57470 W0pr  _84.600 3%pm -70.660 Eu -70.780 3Th  -60.550 Ho -34.440 t
151, 54440 Wip gg 320 187pm  -73.400 43gy  -73.890 144Th  .62.020 142Ho -37.280 t
152 _50' 200 Lezp, _84'050 138pm  -74.340 ey .75.450 145Th  -65.560 3o -41.910 t
53, 46‘870 13py _83' 450 13%pm  -77.050 M5gu -78.110 1467 -67.750 M0 -44.350 t
4, 42500 Wipr 80060 140pm -77.700 Mgy -77.190 14T -71.230 5Ho -49.170 t
155, o 38.680 Lspy 79'170 41pm  -80.960 WEy -77.960 148Th  -70.730 14640 -51.190
: Wy 76710 142pm  -81.330 148gy  -75.810 148Th  .72.250 7Ho -55.230
H4ce -15.320 t 17, _75' 450 143pm  -83.180 M%Eu -76.090 1%0Th  -70.660 14840 -58.140
H5Ce -20.790 t L8y _72'920 144pm  -81.690 10Ey  -74.890 ¥1Tp  .71.540 %Ho -62.360
16ce -28.880 t L9p, _71'620 145pm  -81.720 Blgy  -75.090 152Th  -70.790 15040 -62.260
"ice -33.200 t 150py _69'080 146pm  -79.050 152y .73.780 158Th  -71.640 o -64.350
18ce -40.010 Bipy 67310 147pm  -78.650 18gy -73.940 1%4Th -70.850 2Ho -63.740
19Ce -43.490 152p, 64'290 48pm  .76.910 4Ey -72.540 15Th  -71.580 15340 -65.170
120ce -49.550 53 61960 149pm  -76.450 5gy -72.100 1%6Th .70.610 4Ho  -64.860
121ce -52.470 154p, _58'580 1%0pm 74,570 156gy  .70.130 157Th  -70.790 15540 -66.210
12ce -57.670 155y _55'720 51pm  -74.070 7By -69.300 18Th  .69.480 16Ho  -65.890
13ce -59.990 6p; 51950 152pm  -72.100 18Ey  -67.040 19Th  -69.140 B7Ho -67.150
124Ce -64.570 57, 48'830 153pm  -71.010 19ey  .65.720 160Th  -67.480 15840 -66.620
15Ce -66.350 85 42750 1%4pm  -68.530 180Ey  -63.060 161Th -66.780 %Ho -67.450
126ce -70.410 1595 41940 %5pm -67.010 ®lEy  -61.350 1%2Th  -64.780 180Ho -66.620
127ce -71.830 1600, 36920 16pm  -64.240 162E, -58.470 183Th  .63.760 1o -66.970
18ce -75.230 ' 57Pm  -62.140 183gy  -56.320 184Th  -61.500 12Ho -65.820
129ce -76.010 H9Nd  -15.400 t 1%8pm  -58.960 184y -53.150 185Tp  -60.040 163Ho -65.850
1%0ce -78.930 120Nd -23.540 15%pm  -56.550 185gy  -50.530 186Th  -57.480 164Ho  -64.400
Blce -79.210 12INd -27.900 160pm 52,980 166Ey  .47.030 167Th  -55.580 16540 -64.110
1%2Ce -81.670 12Nd -34.730 16lpm  -50.180 17Ey  -44.000 188Th  .52.630 1660 -62.430
1%8ce -81.770 13Nd  -38.430 162pm  -46.370 188y -40.070 189Th  -50.280 7Ho -61.650
134Ce -84.100 124Nd  -44.400 163pm  .43.140 189, -36.670 170Th  -46.910 16840 -50.680
1%5Ce -84.040 15Nd  -47.450 164pm  -39.060 0Ey  -32.460 1Th  -44.240 18%Ho -58.420
136, 126 172- 170
Ce -86.290 Nd -52.780 131 135 Tb  -40.560 Ho -56.030
187Ce -86.300 12/Nd  -55.250 13222 _gg'ggg 13523 _23'838 13Th  -37.460 o -54.330
13%8ce -88.130 128Nd  -60.060 135 _56.850 ¥y 51170 4Th  -33.470 2Ho -51.620
1%%Ce -87.040 129Nd  -62.090 Biem 81130 1804 ee £30 175Th  .29.950 Ho -49.540
149ce .88.640 130Ng  -66.160 135 ’ 139 : 176Th -25.330 YHo  -46.550
141 131 Sm  -62.630 Gd -57.150 175
Ce -85.850 Nd -67.490 Woerm 66300 M0Gq 61150 w5y 37750 Ho -44.100
12ce 5020 182\g 71040 m 95, : y - 645 40,600
e o ' B75m 67.390 WGy .62.810 10py 42,690 o 0
13ce .81.130 18Ng 72,120 m -er. : yooal 77Ho  -37.720
e oL ' B38gm 70,770 2G4 67,050 Wipy 44,960 o ol
44ce  -79.930 BNd  -75.040 m -7 Dl o 8o -33.630
e - ' 1395m 71,820 3Gy .67.980 12py 49570 0 3
Wsce 76710 185Ng 75580 mor : y - 795 30,200
e -re : Wogm 75,250 MGq 71.290 W3py 51,690 0 -3
146Cce -75.190 136Nd  -78.430 ’ ’ Y ' 18045 -26.070
: : 4lsm -75.810 145Gd -73.260 144py  -56.630 :
Wice .72.030 187Ng -78.900 o 5 Lo : e % .
UCe 70.440 B8 81680 Sm  -79.600 Gd -76.530 Dy -58.220 Er -30.840
19 _67‘3 0 139y _81'820 43sm -79.880 MGd -75.600 épy  -62.090 144gr -36.110
150Ce _65' 470 10y _84'780 1445m  -82.430 148Gd  -76.940 47Dy -64.770 145gr  -38.710
151G, _61‘920 TEN _84'330 145sm  -81.000 49Gd  -74.860 18y .68.820 146gr  .43.990
152G _59' 250 L2y _86'520 1465m  -81.600 1%0Gd -75.460 149Dy  -68.340 147Er  -46.160
153G _55‘500 13y _84'360 147sm -78.970 1lGd -74.150 150py  -70.500 148gr  50.810
154Ce _52‘580 14y _84'280 1485m  -78.950 152Gd  -74.800 Blpy  -69.020 149gr  .54.010
1550e _48'240 sy _80'900 149sm  -77.150 158Gd -73.460 152Dy -70.090 10y -58.740
156ce - 45‘020 TN _80' 490 1%05m  -77.160 1%4Gd  -74.070 153py  .69.210 151gr  .58.800
57Ce - 40'380 g _78'010 1%1sm -75.300 1%5Gd  -72.650 14py  -70.390 192Er  61.550
‘ PPN 77'370 1525m  -75.340 1%6Gd  -72.710 1%5py  .69.600 153gr  .60.880
16pr 9,980 t WONG 74920 1%8sm  -73.400 5’Gd  -70.880 1%6py -70.710 1%4gr  62.640
Wpr .18.190 1 150G 74180 1%4sm -72.880 1%8Gd  -70.460 "Dy -69.740 1%gr  -62.360
H8pr  .23.440 t 1514 _71'690 1%5sm -70.390 1%9Gd -68.300 158py  -70.440 1%6gr  .64.110
HSpr  -30.580 t 152G 70480 1%6sm  -69.420 10Gd  -67.480 %Dy -69.120 157Er  -63.660
120pr.34.790 t 153 _67'5 0 157Sm  -66.640 161Gd  -64.900 160py  .69.400 158 .65.370
12pr  _41.010 1 159Ng -65.800 1%8sm  -65.150 162Gd  -63.770 lpy -67.700 19gr  -64.790
122pr  _44.660 T : 1%%sm  -61.990 183Gd  -60.900 162Dy -67.590 160gr  .66.090

155Nd  -62.470



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

161gr  -65.280 1%5yh  -50.890 188y -25.210 T2 -52.810 1%6Re  -2.010 t 1830s  -43.830
182Er  -66.260 %6yh -53.410 By -22.180 16Ta  -51.970 "Re  -7.970 t 1840s  -44.210
18Er -65.050 ¥7vb -53.530 0y -18.470 Ta -52.200 1%8Re -10.570 t 1850s  -42.760
189Er  -65.630 1%8yh -55.860 91y -15.580 178Ta  -51.060 1Re -15.400 t 1860s -42.770
15gr  .64.180 1%9yp  -55.820 1504 13880 t %Ta -50.950 10Re -17.350 t 18705 -41.010
186Er  .64.430 160yp  .57.980 151 : 180T -49.490 16lRe -20.760 t 18805 -40.600
17Er  -62.760 16lyph -57.820 152Hf 17330 % 1817 -48.770 162Re -22.370 t 1890s  -38.680
168 62,510 162yp  .59.760 153Hf 23270 % 182Ta  -46.900 163Re  -25.820 t 1900s  -38.040
18%Er  -60.560 183yh -59.380 154:; 'g;'gg 18373 -45.820 164Re -27.160 t 10s  -36.060
0gr  .59.830 ®4yp  -60.990 155 4¢ _34'580 184Ta -43.470 1Re -30.410 t 19205 -35.380
gr 57.510 185yp -60.380 1s6py¢ '38'630 185Ta  -41.970 166Re  -31.560 19305 -32.860
172gr  .56.340 186yh  -61.480 1574 '39'130 18674 -39.450 17Re  -34.470 1%40s -31.970
%gr  .53.700 187yp  -60.530 g o 187Ta  -37.650 168Re  -35.370 1950s  -29.600
74gr  52.170 188yh  -61.410 159Hf -42.170 18873 -34.650 16%Re  -38.090 19605 -28.440
75gr  .49.250 16%vph  .60.220 mon -42.750 189Ta  -32.630 170Re -38.730 1970s  -25.920
178gr  -47.310 170vh  -60.600 161:; 'i:;;g 19074 -29.640 1lRe -41.160 19805 -24.270
TEr  .43.880 7lyp -59.170 162,y ) 48'860 91T -27.420 12Re -41.560 190s  -21.150
78 .41.410 172yp  .59.150 163 192Ta  -24.190 17Re -43.550 2005 -19.060
17%gr  -37.470 1yp -57.380 164:; 'g?'gig 19314 -21.790 17%Re -43.690 M1os -16.550
180gr  .34.530 174yp  -56.910 1650 o 19Ta  -18.400 15Re -45.330 0205 -13.930
18lEr  -30.420 175Yh  -54.750 166:; '2;'228 19574 -15.720 17%Re -45.240 o5 -8.760
182gr  27.370 176yp  .53.950 167, '53'510 19T -12.110 17Re -46.400 2405 -5.040
183 22,980 7yp -51.610 168y '55'310 97Ta  -8.940 178Re  -46.040 2050s  0.540
184Er  -19.620 178yh  -50.240 1694 '54'950 %1 -5.940 17°Re -46.850 2605 4.910
s 179 -47.290 170 T 153 180Re -46.170 160
Tm -27.310 1 180vh 45 340 Hf -56.330 W -0.320 t iR 46.670 Ir  6.260 t
146Tm .30.330 t o1y 41'970 14f 55,590 4w -6.860 t 125 45'780 18, 0,560 T
47Tm -35.890 t 182y, '39'640 172Hf  -56.560 15w -11.490 # mRe '45'670 82 .1.760 t
WeTm 38560 t 5y 6080 3 55,530 16 17.820 % 184Re b 189 5850 t
149Tm -43.190 t Baur  m 17Hf  -56.100 17w -19.930 s -44.810 ®4r  .7.880 T
10Tm -46.620 t msig 'gg";gg 5Hf  -54.790 158y -24.500 msge 'ﬁ;?g 5 -11.780 t
Tm -51.400 t 186y, '26'870 Hf  -54.970 1w -25.730 187Re ) 41.050 %6 -13.430 T
1%2Tm  -52.020 187y, '22'800 7Hf  -53.360 180w -29.240 nge '39'040 %7 .17.120 t
18Tm  -54.880 18y '19'630 18Hf  -53.070 Blyy  -30.170 mRe '37'920 %8 .18.580 T
1%4Tm  -54.840 189y, '15'500 %1 -51.160 12y -33.650 ng '35'7 0 189y -22.030 t
%5Tm  -56.830 1000 Ao 180Hf  -50.360 183y -34.530 tore o 0 -23.260
1%6Tm  57.070 b -12570 18l4f  -47.870 184y -37.800 mRe -34.480 My .26.400
57Tm  -58.900 "y -20.820 t 182Hf  -46.710 185y -38.540 193Re '23'963 172 .27.400
1%8Tm  -58.870 0Ly -24.180 1 1831 -43.860 186y -41.500 194Re ~3045 173 .30.240
159Tm  -60.780 1Bl y 20450 t B44f 42,260 17\ .41.950 195Re -27.800 4y -30.970
10Tm  -60.650 %2y 33570 t 185Hf  -39.250 18y -44.540 196Re 26210 %y -33.510
lTm -62.110 18y -38.710 1 1881 -37.400 19 -44.750 197Re -23.410 178y -34.100
12Tm  -61.740 14y -40.090 t 187Hf  -34.030 0w -47.050 198Re '2;'228 7y .36.240
13Tm  -62.820 5Ly -43.560 T 188Hf  -31.900 w  -47.120 nge 181 78 -36.570
B4Tm  -62.110 16y -44.200 189Hf  -28.310 12w -49.080 zooRe -15.480 9r  -38.290
15Tm  -62.800 7Ly -46.590 190Hf  -25.900 18w -48.860 201Re -12.860 180y -38.350
166Tm  -61.850 18y -47.300 ¥4f 22,260 74w -50.300 zozRe -9.790 18l .39.730
7Tm  -62.230 18y -49.790 192Hf  -19.800 5w -49.840 zogRe -4.6%0 182 .39.480
168Tm  .61.080 160y -50.130 1934f  .15.960 76w .50.900 mRe -0.460 183y -40.470
1%Tm  -60.960 181y -52.430 1941 -13.210 W -49.990 Re 5040 184y .39.830
0Tm  -59.460 %2y -52.750 19Hf  -9.130 8w -50.700 %70s  5.920 t B -40.420
Tm -58.920 183y -54.700 151 9w .49.640 1%80s  -0.810 t 186, _39.380
2Tm -57.110 184y -54.790 152Ta ~4.090 180w -49.990 1%%0s  -3.440 t 8 -39.450
®Tm  -56.090 185y -56.460 153Ta -8.080 1 18y .48.540 16005  -9.070 t 188, _38.180
4Tm -53.960 186y -56.330 154Ta '13'228 T 182y -48.410 110s -10.900 t 189 -37.990
5Tm  -52.560 7Ly -57.600 155Ta ~18.620 1 18w -46.430 16205 -14.820 190 -36.530
8Tm  -50.120 188y -57.050 156Ta -24.250 1 184w -45.900 1830s  -16.090 ¥y -36.290
YTm -48.370 189y -58.030 157Ta -26.090 1 185w -43.640 16405 -19.990 192y .34.730
78Tm  -45.340 0Ly -57.320 158Ta -30.150 1 188w -42.570 1505 -21.210 199y -34.280
8Tm  -42.970 My -57.820 lnga '21'278 T 187w -40.090 18605 -24.920 194y .32.250
180T -39.490 1721y -56.840 lsoTa -34.650 1 188y .38.740 16705 -25.960 199 .31.510
18lTm  -36.660 8y -56.920 mTa '22'273 189w -36.010 16805 -29.430 196y .29.610
182Tm  -33.020 7y -55.650 lezTa -38.67 190w -34.680 1690s  -30.310 197 -28.730
183Tm  -29.950 Ly -55.290 1G3Ta -39.600 9w -31.680 100s  -33.420 198, _26.730
184Tm -26.070 176y -53.680 154Ta -42.450 192y -30.080 10s -34.060 199y .25.150
185Tm 22,770 Ly -53.000 165Ta -43.150 98w -27.070 120s -36.900 200 22.410
186Tm -18.570 178y -51.070 16613 '32'338 194y -25.120 10s -37.330 204 .20.330
MY 23630 + zzLu -49.820 167T: ) 48:240 izw -21.840 1;:03 -39.880 zzzlr -18.260
U8y 20,830 181Lu -47.310 1657, _48.460 197W -19.740 17605 -39.990 204|r -15.670
Uy 32670 mtu -45.510 1697, 50,380 198w -16.100 177oS -42.040 zoslr -10.920
150y _38.070 L -42.640 0T, 50,430 199w -13.470 17805 -41.940 206|r -7.290
vy a1 580 184tu -40.550 ity 51870 200w -10.500 179oS -43.560 2er -2.140
52y -46.870 L -37.520 oty 51670 201W -7.430 18005 -43.170 208|r 2.170
153y 47500 186Lu -34.990 1, 2790 W -1.850 181oS -44.440 zoglr 7.670
Lu -31.670 Os -43.720 Ir  12.090

174Ta -52.170 1%%Re  3.070 T

154, _
Yb -50.890 87, .28.850 18205 .44.750 0y 17.790



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

162pt 8110 t 89y -33.710 218Hg  20.950 195pp  -23.990 222Bj  29.330 ¥97at  -6.780
1635pt  6.020 t 1%0Ay  -32.950 7Hg  26.440 1%pp  -25.580 223Bj  32.690 198at  -7.140
164pt  1.160 t M¥Au -33.770 2849 30.190 97pph  -24.880 224Bj  36.500 1At -9.090
185pt  -0.800 t ¥2pu -32.810 1 19%8ph  -26.160 2258j  40.030 2004t .9.230
186pt  .5.210 % 198Au -33.340 17;: ﬁgggl 19pp  -25.240 226Bj  44.410 21at .11.020
%7pt  -6.830 199Au -32.230 173 : 0pp  -26.220 227Bj  48.110 202pt-10.940
168pt  -11.060 195Au -32.400 mT' 7.910 1 W1py 25,160 177 25pt -12.560
189pt  -12.330 1%Au -31.120 175T' 5800 1 202pp 25,780 mpo 35.920 1 204At -11.960
170pt  .16.220 97Au -30.970 1771: ;'gig T 23pp  -24.630 179,20 ;3'228 T 205at  -13.280
7ipt  .17.350 198ay  -29.380 w78 '5'130 T 204ppy  .24.880 130P0 22'6101 206t -13.180
172pt  .21.050 %Ay -28.900 wroq, '8'690 205pp 23,540 mpo 19‘3 0 207at -13.970
18pt 22,000 200ay  -27.380 180m o 26pp  -23.330 2 340 % 208pt-13.190
74pt  .25.310 Iy -26.390 mT' -9.700 27pp  21.370 183P° 15.140 209At -13.590
15pt  .25.990 2027y -24.200 mT' -13.030 28ppy  -20.230 184'30 13.160 20at  -12.440
176pt  .28.980 203ay  -22.730 mT' -13.820 209pp  .16.250 185'30 9.010 2UAt -11.690
pt  .29.740 204py -21.440 1841: '1?'?:13 20pp  -14.130 186'20 ;"28 i 227t .8.650
178pt 32250 25y -19.310 1857, '20'230 2lpp 9780 187P0 2270 ¥ 23pt - -7.160
19t -32.640 206Ay -14.990 167, '20'590 22pp  .6.870 mpo 1'2 0 21t -3.750
180py 34,890 2077y -11.920 5771 93040 2Bpp 2250 lggpo b 2158t .1.440
181pt  .34.810 208Ay -7.240 188 oo Zpp  0.730 1500 -2.210 28at  2.410
82pt  _36.710 29Ay  -3.430 1891: ';:;ig 25ph 5580 191,20 'g'gzg 27At 4730
183pt  -36.260 20y 1.650 1007, '25'180 215ph  8.660 MPO '8'290 28At  9.210
184pt  _37.820 2UAy 5530 o1y '27'070 27ph  13.700 193P° '8'7 0 219t 11.670
185pt  -37.180 22Au 10.810 o2y, '26'770 218ph  16.890 194P° - 20at  15.070
186pt  -38.220 2BAu 14.800 1930 oo Z%yp  22.020 1050 -11.260 2Iat 17.620
87pt  _37.170 2YAu - 20.080 194T' -27.650 20pp  25.350 l%PO -11.310 22pt 21.330
188pt  .37.760 25Au  24.140 IQST' -27.260 21ph  30.600 197P° -13.370 223pt  23.810
189pt  _36.430 28Au  29.410 1%“ -28.170 222pp 34030 mpo -13.600 24pt 27.290
1905 37180 - 1Q7TI -27.400 e 199Po -15.930 255 30120
1915 35800 170Hg 10.250 t 198T| -28.330 mB! 28.230 1 200Po -15.610 255 33790
1920 36140 171Hg 5.550 t lggTI -27.400 177B! 25.720 1 201Po -17.520 275 36820
1935 34610 172Hg 3.790 t 2OOTl -28.340 HSB! 21.000 t 202Po -16.930 285 40.880
19400 34740 173Hg -0.660 t 201TI -26.730 mB! 18.720 t 203Po -18.530 29 42110
19550 39990 174Hg -2.120 ¢t 2OZTl -27.390 1808! 14.270 t 204Po -17.670 205 48260
195y 32710 175Hg -6.290 203T| -26.270 181B! 12.310 t 205Po -18.980 Bl 51 850
19pr 30,630 176Hg -7.490 2Mﬂ -25.860 1828! 8.140 t 206Po -18.420 225 56170
1985 30,020 177Hg -11.320 205T| -24.430 1838! 6.420 t 207Po -18.970 s
199 28 040 178Hg -12.270 206T| -23.780 1848! 2.560 t 2Oapo -17.930 186Rn 31.060 t
20p; 26,860 179Hg -15.810 207TI -21.790 185B| 1.130 t 209Po -18.140 187an 26.390 t
Doy 24170 180Hg -16.510 mﬂ -20.190 186Bi -2.460 t 210Po -16.590 188Rn 24.030 t
225, 95610 11Hg -19.760 : Tl -16.230 17Bi -3.770 t 211Po -15.830 : Rn 19.890 t
2y 20630 :ZHg -20.220 ZOZTI -13.660 :8Bi -6.840 1 22Po -12.350 Zan 17.990 £
204p; 18,480 ;BHg -23.170 ZilTI -9.360 isgB? -7.740 1t 2;Po -10.740 igan 14.080
25p; 13,730 184Hg -23.370 212T| -6.010 190|3| -10.500 t 214Po -6.850 192Rn 12.540 £
206p¢ 10,560 18ng -26.030 213TI -1.390 191Bi -11.070 215Po -4.450 193Rn 9.130
27py 5 420 186Hg -26.030 214T| 1.980 szi -13.540 216Po -0.300 194Rn 8.930
280 1510 187Hg -28.310 215T| 6.850 1938! -13.900 217Po 2.180 195Rn 5.750
29 4010 188Hg -28.070 216T| 10.340 mB! -16.020 218Po 6.540 196Rn 4.850
200 7900 189Hg -29.990 217T| 15.380 1958! -16.070 219Po 9.070 197Rn 1.820
2py 13660 190Hg -29.450 21BTI 18.910 1963! -18.030 220Po 15.770 198Rn 1.180
2%, 17700 191Hg -31.140 219T| 24.000 1978! -17.890 221Po 17.820 199an -1.430
23py 23340 192Hg -30.420 mﬂ 27.740 l%B! -19.690 Zzzpo 20.830 200Rn -1.850
24py 27410 : Hg -31.760 Tl 32.900 Bi -19.330 Po  23.610 Rn -4.210
: %SHg -30.810 173 199gj  -20.700 Bpg  27.410 2lRn  -4.350
®7Au 4.230 t 1%4Hg -31.860 174:32 ié'ggg T 2008j  -20.200 224pg  30.280 22Rn  -6.510
%8y 2.150 t 1%Hg -30.780 175pp, 14'1901 201gj  21.260 2pg  34.270 28RN -6.420
189y -2.020 1 19%Hg -31.460 175pp, 9'560 202gj  -20.490 #%pg  37.370 204Rn  -8.640
Ay -3.840 t 7Hg -30.190 by 7890 T 205gj  -21.360 227pg  41.820 25Rn  -7.900
WAy -7.770 1 1989 -30.540 178 : T 204gj  .21.030 228pg 45,090 206Rn -9.970
2py -9.280 t 1%Hg -29.050 179,22 z’igg T 205gj  -21.120 2%pg  49.660 27Rn  -9.360
A0 -12.930 t 200Hg  -29.110 180pp 1910 208gj  -20.110 20po  53.280 28RN -10.570
iy -14.120 t 2lHg  -27.490 181 - 27gj  -19.880 183 209Rn  -9.740
175 202 Pb -3.060 2080 At 25.790 1 210
AU -17.450 t Hg -26.500 Wpy 6790 Bi -18.220 18401 23200 1 Rn -10.570
6Au -18.380 t 20349 -24.320 py 7610 209 -17.050 1855 18930 + 2Rn  -9.450
Au -21.430 t 204Hg  -23.690 184pp, 11 100 2108j -13.590 186, : 212Rn  -9.090
78y -22.130 t 205Hg 22,560 185 21gj  .11.560 187 t 16720 2%2n  -6.070
Ay -24.900 t 206Hg  -20.900 186:32 -1411;28 22gj  .7.680 mﬁt ﬁ‘ijg T 2%Rn  -4.990
180Au -25.410 27Hg  -16.630 167py '15'240 238i  -4.860 189At 7520 TT Z5Rn -1.630
1Blau -27.850 20849 -13.940 188y, '18'070 214 -0.690 190At 5'880 Z%Rn  0.290
B2a0 -28.140 20%Hg  -9.250 189p, '18'190 2158 2.200 mAt 3'6901 2”Rn  3.980
183Ay -30.250 2Vhg  .5.840 100 216gj  6.580 lgzt : 282n  5.950
184Au -30.290 g9 -0.710 191:32 'gg';ig 2B 9.460 1932t g"gg T Z1%Rn  10.280
185Au  -32.030 22Hg 2,670 192py, '22'890 2186 13.910 194At '1'3701 20Rn  12.230
186Ay -31.840 23%Hg  8.030 1930y '22'570 21%j  17.010 195At '3'900 22lRn 15,510
B7Ay -33.160 2y 11560 iy o490 208 92930 196At A 540 T 2223, 17.580
188Ay  -32.620 g 17.290 o 221gj  25.140 to 22%2n 20.820



Isotope Mass Exces
p S Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

22%Rn  23.000 205 23
2500 26490 2082: 2-(2)28 23622 gg.iig Z;Ea ;;.288 t iin 44.180 t 23py  57.600
2%5Rn 28 207 ' 23 : a 22 Np 42.780 t 2p, 59,580
i ggg‘s‘g 20822 ig‘l‘g 23820 :3.470 “pa 22,940 2UNp 39810 t 245py 62,730
228Rn  35.070 29Ra  1.000 mAﬁ e;'igg zzsgEl ;:fgg Zsz 38.100 1 “%u 65.080
22%Rn  39.050 2054 .0.350 200pc  64.410 ZZGPa : s°Np  35.680 247py - 68.740
20Rn  41.850 21Ra  0.220 25c  67.970 227p: ggiég 215Np a0 T ZZPU 71450
Z;Rn 46.000 22Ra -1.280 22pc 72.350 28pa  29.220 21emz 2?'3‘1‘81 250Pu 75330
Rn  49.210 23R4 .0.740 200 295, 30240 o7 : e Pu 78.240
2Rn  53.400 24ps 0770 Th 31.940 % 230 : P 30160 T Pu  82.260
2Rn 56.800 2524 1.780 201Th 31040 ¥ s 2290 o 287301 2Pu  85.260
23RN 61.290 26Ra 2320 “PTh 27740 % mg: 22'2‘7‘8 “Np 27940 1 “Pu - 89.320
18 29.730 1 “’Ra 5220 s 0920 ¥ g 37.410 221Ep . A e
1905, 27'370 : 28R4 6.590 205Th 23.100 234 40-120 v p 28480 256Pu 96.770
g - 29%a  10.490 Th 22.170 235 ' “Np 31370 f Pu  100.090
r 23480 t 20 206Th  19.290 Pa  42.050 *Np  30.700
926 21510 t Ra 11.840 207 %pa  44.880 24\p 31 ?Am  42.010
103 21Ra  14.640 Th 18570 27 p 31730 23
Fr 18.160 t - 2870 15940 Pa 47.210 25\p  31.490 M 40970 T
%4pr 16,670 T ena 15870 20071, 15 560 238pa  50.290 26N 32,610 Am  43.100
195Er 14540 R 18.550 201 13480 29p, 52860 2Np 32,420 5Am  41.830
195, 13140 T 'Ra  19.950 2ty 12820 240p4  56.270 28, 33.680 *25Am  42.390
WEr 10120 Sna 22.760 2200 11120 2lpa  59.110 29y 33.750 27Am  41.470
18Fr 9,050 t e 24.390 237, 11330 *pa 62.660 20Np 35120 “°Am  42.160
199, 6.420 1 228Ra 27.300 21app, 9'440 243p,;  65.830 231Np 35 590 2290 41.500
20pr 5580 1 mRa 29.120 25Th  9.490 244pa  69.880 282\p  37.150 2%Am  42.370
2l 3240 t Jona 32.340 25T 0,040 25pa  73.330 289, 37.940 Zlam 41,990
22Fr 2,650 3 34380 21 11150 24%pa 77.750 24\p  39.910 2Am  43.030
35 0610 »Ra 37.840 2517 11150 27, 81340 2Z5\p  40.990 53Am - 42.900
2045, 9180 233Ra 40.190 2107 13.560 28p, 85810 236Np 43320 284pm  44.150
2050 1,820 e 43.910 201 14470 - 2TNp 44,790 23%Am  44.460
268 2,110 23523 ‘5‘(6)-670 27, 17730 2053 iigigi 28Ny 47.270 “°Am  46.080
27Er - 3.400 oo 550 221, 18,240 206 : 29\n 49,180 Am  46.600
285, 3330 “Ra 53570 2511 20,950 ol 29sT0 200p 51,900 2®Am  48.490
298 .4.220 Send 51.680 247 21010 s 1980 % 241Np  54.060 2%aAm  49.510
20 3620 Jsona 60.960 2511 23160 e 4760 % 22\p  57.070 20Am 51,550
215, _4.980 Ra 65.240 226 : U  33.730 ¥ 243 ‘ 21am  52.990
220, 4370 “Ra  68.820 22712 ;2228 223 ggé;g 244ES P 22Am  55.400
el 4040 Ac 32950 T 28Th  27.210 22 57,040 “®Np  65.410 iﬁﬁm 27'110
215':r 1450 197AC 29.620 1 2°Th  29.660 23y 26.110 “*Np  69.100 245Am 69.760
“%Fr 0470 198Ac 28.360 T 230Th 30970 214y 23,990 *'Np  72.150 mAm 1.720
“OFr 2460 : °Ac  25.340 t ZTh 33810 215, 23.830 “Np  76.120 247Am 04510
218Fr 4.270 00Ac  24.020 t 23211, 35290 260 22100 249\  79.420 sis m 66.830
Fr  7.800 e 21.000 t 2331 38,390 217 Z0Np  83.470 Am  70.150
2197, 10150 2025 1 23 U 21.180 251 2497 72.770
220 : o c 19.760 t Th  40.360 2185 20,320 252Np 86.860 20Am 76,320
o 12880 Ac 16.980 T 25Th  43.620 29y 21.970 Np 91.020 251, '
o 14650 24pc 15,990 t 26Th 45,970 220 21.460 “Np 94510 s o
Fr 17.490 055c  13.540 t 2877 49.480 21 213 Am 82.840
28Fr 19.350 26a¢ 12,750 t 28Th 52,120 222 221%8 214? 3121‘(8)98 i ii’*”‘ 85.820
24 22240 207 230 i : u 4201 Am  89.520
256 24300 2082§ 18'228 I 24012 :2?28 ziﬂ 52'138 2%Pu 40,850 } 255Am  92.700
2661 27.400 209A¢ 8350 t 20T 62,680 25, 57 s 38280 “Am  96.500
22TFr - 29.660 210ac  7.810 2421 65.880 226 2;;28 218Pu 37.740 zz;Am 99.890
ZZFr 32.940 2ac 6.510 28°Th  70.250 27y 29.320 Zlggﬂ giggg 55mm 107 010
230Fr 35.440 zleC 6.700 2410 73,760 28) 29510 20p, 33-030 Am 107.910
1. . .
2312 i?:?jg 21422 zgzg Z‘ZTh 78.470 zzu 31.310 21p, 34220 Zij 47.200
220, 45350 215, ’ Th 82.080 U 31.880 222py  33.180 2zscm 47.530
c 5.150 231, 223, Cm 46.270
235, 48550 265 7.270 22pg  40.200 t 232U 33.830 Pu  36.160 229
B4 52430 27ac 7720 “%Pa 37.110 2333 22'228 ZP” 35.449 23022 jg.ggg
250 55810 2850 10180 204 35540 t . : ey 36.060 2o, 46.780
261 59,950 29¢ 11,520 *%pa  32.450 t s 0% 22420 22Cm 46,040
B 63500 2000 14850 206p;  31.080 t 236U 40.790 228Pu 36.540 28em 47.090
28Fr 67.790 221pc 15,940 ﬁzgpa 27.980 t 2373 22'2‘1‘8 i 24Cm 46,540
. Pu 37. :
1992, 28.920 1 “Ac 18100 ZOQEZ ii-zgg 1 28, 47160 230py, 36;28 25Cm  47.780
1%Ra 25110 “°Ac 10130 20pg 93,280 1 239 50250 215, 38260 26Cm  47.650
19%Ra  23.500 225AC 21.390 21p, 21'330 " 200 52 450 22p,  38.270 270 49.330
19Ra  20.240 c 22,640 212pa  20.380 2y 55.850 23py  39.830 2 49.420
9724 19330 227Ac 25.010 M3y 18670 + 292) 58290 245, 40.190 2%Cm  51.260
1%Ra  16.490 % e O 26:490 24p, 18530 28y 61.840 2py 42,180 20Cm  51.910
19, 15330 229Ac 29.010 M5 17910 : 24 54630 26p, 42850 21cm  53.900
2Rg  12.300 o C 30750 216ps 16,990 U 68.650 %7py  45.050 22Cm  54.890
2lRa  11.440 L 33510 27y 15760 2y 71.780 28py 46,120 2%Cm  57.180
2020, 8730 Ac 35410 285y 17.420 275 76110 29, 48650 *44Cm  58.460
*5Ra  8.130 Jae 0 38540 219, 17.350 28y 79.340 20py  50.080 2%Cm - 61.050
240, 5680 “7Ac 40870 2055 19.380 29 83.700 2415, 52 850 *45Cm  62.590
Ac  44.220 : 0, 87130 22p, 54610 *7Cm  65.380



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

28Cm  67.290 B4cf 81.090 XTem  87.940 Z6No  87.450 6Rf  93.780 %859 114.440
2Ccm  70.560 25cf  84.320 %8em 89.720 %7No  89.690 TRf  95.430 26959 116.730
20cm  72.760 6cf 86570 2%m  92.630 8No  90.890 28Rf  95.760 2059 118.330
Sicm  76.360 7cf  89.910 260 94.600 9No  93.340 259Rf  97.590 21'sg  121.330
%2cm  78.770 Z8cf 92.210 Blem  97.740 %0No  94.590 260Rf  98.330 21239 123.180
%3Cm  82.480 29¢cf 95,750 %2rm  99.850 BINo  97.170 21Rf  100.340 21839 126.370
4cm  85.070 260cf  98.270 263em  103.260 %2No  98.640 262Rf  101.150 27439 128.490
%5Cm  88.760 1cf  102.130 264Fm  106.030 %3N0 101.360 2632f  103.290 2559 131.530
26Cm  91.560 262cf  105.240 265em 109.970 264No  103.050 264Rf  104.320 27659 133.510
%7Cm  95.430 263cf  109.480 266Em  112.960 25N0  106.080 265Rf  106.680 27739 136.640
28Cm  98.360 64cf  112.820 27Fm  117.090 26No  108.460 265Rf 107.930 2185g  138.830
2%Cm  102.560 265cf  117.270 268em 120.080 %7No  112.150 267Rf  110.560 21939 142.120
260Cm  106.040 266Cf  120.520 2%rm  124.110 8\ 114.680 268Rf  112.550 2059 144.560
%lcm 110.570 27ct  124.690 20Fm  127.130 29No  118.580 29Rf  115.940 %5s 112410 1
262Cm  114.340 28cf  128.250 2'Fm 131.330 20N 121.240 270Rf  118.090 256N: 112'680 "
295, 53190 Psg 65,030 zsz 134.530 Z;No 124.970 z::Rf 121.610 B7Ne 111600
0Bk 53.410 Z¥Es  63.670 274Fm 138.960 273N° 127.690 me 124.050 28Ns  112.030
Big, 2300 Bee  54.000 Fm 142.540 274No 131.430 274Rf 127.390 29Ne 111500
B2k 52,840 B7Es  63.030 Z8Md - 77.100 t 275N° 134.410 me 129.810 20Ns  112.380
3Bk 52.050 Z8Es  63.610 Z9Md 75690 t mNO 138.500 let 133.200 lNs  112.140
BBk  52.620 B%Es 62,910 20Md  75.900 277N° 141.740 mR 135.810 %2Ns  113.180
58K 52,090 205 63,790 2vd - 74.810 mNO 145.920 me 139.540 263Ns  113.300
6Bk 52.980 21Es  63.400 22Md  75.430 27gN° 142'238 mR; 142‘298 4Ns 114520
7Bk 52.780 2Es  64.440 23Md  74.490 280N0 18 280R 140.24 25Ns  114.830
8Bk 54.070 23Es  64.540 244Md - 75.150 No 157.750 Rf 149.440 26Ns  116.130
9Bk 54.130 244Es  65.800 25Md - 74.800 23+ 88.410 t 248Ha  101.690 T %INs  116.670
2408k 55.600 25Es  66.270 2%8\d - 75.740 244 88.490 t 243 100.320 t %8\s  118.320
241BK  56.090 26Es  67.840 %7Md - 75.630 25+ 87.380 t 0Ha 100.510 t %9Ns  119.080
242K 57.800 27es 68570 28\d - 76.780 248y 87.690 Bl4a  99.400 20Ns  121.020
2438k 58.680 %8Es  70.380 %9Mmd  77.010 27+ 86.770 2Ha  99.750 27INs 122560
244k 60.650 2%Es  71.300 Z0Md - 78.440 248+ 87.330 3Ha  98.980 272Ns  125.220
2458k 61.860 %0gs  73.330 Svd - 78.820 291 86.740 B4a 99.620 213Ns  126.990
2468k 64.070 Blgs 74,700 Z2Md - 80.410 20+ 87.490 25Ha  99.000 274Ns  129.780
247k 65.530 B2eg 77.250 %3\ d  81.300 S 87.230 Z6Ha  99.800 25Ns  131.960
248K 67.970 B35 78.900 B4Md  83.370 22+ 88.270 B7Ha  99.750 276Ns  134.700
2498k  69.810 B4Es  81.630 Z5Md  84.620 3 88.180 28Ha  101.000 2Ns  136.730
208Kk 72.720 Z5Es  83.650 Z6Md - 86.920 4 89.280 %Ha 101.210 278Ns  139.520
Blgk  74.850 Z6Es  86.530 %7Md  88.430 51 89.690 20Ha  102.670 29Ns  141.720
2Bk 78.090 XTes  88.720 28\ d  90.960 26y 91.410 %l4a  103.360 20Ns  144.630
3Bk 80.480 B8Es 91,740 Z9Md  92.680 X7 r 92,100 %2Ha  104.980 257
4Bk 83.840 %5 94.020 %0\ d 95,220 2581 93.960 343 105.720 zngS 119.300
5Bk 86.380 %0gs  97.190 ®IMd  97.180 29 95.120 4Ha  107.430 ZSQHS 11;'258
6Bk 89.720 BlEs 99,700 %2Md - 99.960 %0 1 97.160 25Ha  108.440 260HS nsz7
7Bk 92.480 %2Es  103.150 %3Md  102.030 %4 98370 %6Ha  110.440 zele 117.390
8Bk 96.040 %35 106.270 %4Md  105.100 %2+ 100.550 %7Ha  111.600 ZGZHS 118.250
29Kk 98.950 2645 110.200 25\d  107.850 2631 101.960 843 113.920 ZGSHS 117.590
260BKk  102.840 5Es  113.510 26Md  111.500 264+ 104.360 2%Ha  115.890 264HS 112.228
®1lgk  106.270 g5 117.730 %Md  114.440 %51 105.980 2%Ha  118.920 265HS 11834
228Kk 110.510 %7Es  120.910 28\Md  118.290 26+ 108.670 27Ha  121.090 ZGGHS 113'5;8
263K 114.180 85 124.910 269\d  121.370 267y 111.020 22Ha  124.260 st 119.4
248k  118.560 %5 128.280 ZOMd  125.060 28 1 114.400 BHa 126.720 ZGSES Eg'gjg
258Kk 122.120 20gs  132.480 2Md  128.100 9+ 116.910 24Ha  129.790 zegHz 122.470
271, 272 27 27! .
226¢ 57500 Es 136.030 273Md 131.850 27‘1’Lr 120.420 27ZHa 132.210 20he 122,900
235 58030 BOEm  69.400 de 135.190 er 123.140 277Ha 135.230 Me 194760
24ct 56,820 ZEm 69,660 e 139310 ot 126560 e 18 137850 27245 125930
25t 57410 28 68280 276Md 142.870 er 129.320 279Ha 141.310 e 198610
236 239 Md 147.080 Lr 132.690 Ha 144.140 274
Cf56.530 Fm  68.870 2"Md  150.890 251 135.660 2043 147.650 Hs 130030
27ct 57.400 20rm  67.810 276 2%Hs  132.800
28Cf  56.850 2%1Em  68.670 240No  81.740 277” 139.440 2259 105.540 278Hs  134.530
29ct  58.120 22Fm  67.910 2INo  81.980 278” 142.750 2359 105.900 2Hs  137.290
240ct  57.790 23Fm  68.940 242No  80.520 279” 146.620 45y 104.680 2784s  139.100
24cf 59,140 24Em 68.590 28No  81.120 280” 150.120 2559 105.350 2%4s  141.600
242t 59.320 5em - 69.900 2No  79.820 Lr 154.320 256359 104.350 28045 143.340
243t 61.010 26em  69.950 25No  80.480 245Rf  95.100 %739 105.130 Bl 146.240
244t 61.460 %Tem 71,490 2%8No  79.740 246Rf  93.500 %839 104.670 %245 148.380
245¢f  63.400 %8em 71,770 %TNo  80.670 247Rf  93.790 2959 105.930 345 151.540
245Ct  64.210 2%em 73540 2No  80.140 248Rf 92500 %059 105.810 2445 154.000
247cf  66.400 0em  74.100 29No  81.300 249Rf  93.060 6159 107.220 8545 157.240
248t 67.450 Blem 76.090 2No  81.130 Z0Rf  92.130 %259 107.440 2645 160.290
245¢ct  69.790 %2Em 77.050 %INo  82.560 BIRf 92.810 26359 109.020 2'Hs  163.790
250ct  71.250 53em  79.480 ®2No 82570 B2Rf 92.130 2439 109.370 %845 167.030
2Ict 74.150 4m  80.800 23No  84.060 33 f  93.170 559 111.050 2945 171.080
%2cf  75.880 5em  83.460 4No  84.550 4Rf 92.600 26659 111.640 29045 174.400

253t 79.090 6Em  85.040 2®No  86.670 Z5Rf  93.760 %759 113.630 2l4s 178.820



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

292H4s  182.460 274110 135.660 303111 219.130 285113 161.700 %7115 176.280 t 296116 189.420
2%Hs  187.890 275110 137.940 304111 223.270 26113 163.690 28115 175.620 1 297116 192.320
299Hs  191.460 276110 138.960 35111 227.050 287113 165.020 269115 173.740 t 2%116 194.360
25Hs  197.030 277110 141.140 306111 231.400 28113 167.140 210115 173.300 1 29116 197.580
2%Hs  201.100 278110 142.330 307111 235.080 289113 168.730 271115 171.730 t 300116 199.920
2"Hs  205.710 219110 144.610 %2115 150130 1 290713 171.230 212115 171.490 t 301716 204.100
2845 209.220 280110 145.790 26315 129.880 + 217113 173.010 213115 170.030 1 302116 206.130
2%Hs  213.870 21110 148.030 26411, 1 48‘ . 292113 175.900 214115 169.920 t 303116 210.450
3005 217.580 22110 149.440 265115 148,230 + 298113 178.290 215115 168.790 T 304116 212.950
S01Hs  222.380 283110 152.030 266115 146,760 " 294113 181.380 276115 169.030 t 305116 216.500
302hs  226.260 28410 153.770 %711, 1 47'010 s 295113 184.060 277115 168.680 t 306116 219.020
303Hs  231.150 285110 156.570 268115 145870 . 29113 187.520 278115 168.550 T 307116 222.820
%Hs  235.150 286110 158.660 269115 146340 297113 190.500 %115 167.020 t %116 225.490
287 . 298 280 309

29t 126.050 1 : 110 161.550 210115 145 380 : 113 194.970 21115 167.600 ’ 116 229.410
260\t 126,100 88110 163.820 211115 145 930 99113 197.740 81115 167.490 t 510116 232.430
Tl 195 130 + 29110 167.160 21215 145 270 300113 202.350 %2115 168.350 811116 236.640
262 : 290710 169.920 273 ' 301113 205.600 23115 168.310 312116 239.720

Mt 125.610 t 201 112 146.150 302 284
263 110 173.690 - 113 210.380 115 169.450 272

Mt 124.940 t 202 112 145.980 303 265 117 192.180 t
264 110 176.700 275 113 213.690 115 169.980 073

Mt 125.530 203 112 147.190 304 286 117 190.100 t
205y 195 250 110 180.790 216119 147 550 113 218.560 115 171.190 214117 189.630 +
266 : 294110 184.110 077 ‘ 305113 222.010 %7115 171.700 275 '

Mt 126.060 205 112 148.960 306 288 117 187.740 t
267 110 189.230 278 113 225.080 115 173.450 276

Mt 125.870 296110 192,410 112 149.540 07113 298,660 2915 174 440 117 188.030 t
268\t 126.760 207 ‘ 219112 151.330 208 ‘ 200 ‘ 277117 186.040 1
269 110 197.670 280 113 232.820 115 176.230 278

Mt 126.860 208 112 151.420 300 201 117 185.820 t
270 110 201.350 281 113 236.470 115 177.300 270

Mt 128.100 299110 206.760 112 153.180 29215 181290 117 184.300 t
27IMt 128.490 20110 210510 282112 153.960 264114 168.600 T 29315 181.000 280117 184.200 1
22Mt 129.970 0110 214160 283112 155.830 265114 168.000 t 294115 183 380 81717 182.970 t
23Mt - 131.110 0210 217,860 84112 156.810 266114 165.880 T 295115 185 460 22117 183.130 t
2%Mt  133.430 03] 10 222‘360 285112 159.090 %7114 165.650 t 2961 15 188‘360 283117 182.400 t
2I5Mt  134.830 0410 295 040 286112 160.450 28114 163.820 T 297115 100,690 24117 182.830 t
27%Mt  137.200 0510 230580 287112 162.950 269114 163.720 T 298115 193.870 285117 182.470 t
21"\Mt - 138.840 206110 234'290 288112 164.290 210114 162.220 t 2991 196‘530 286117 183.190 t
278\t 141.350 ‘ 29112 167.310 21114 162.370 1 00115 200710 %7117 183.330 t
29\t 143.040 %1711 142.380 t 290712 168.910 212114 161.060 t 20115 203‘080 28117 184.260
200t 145.250 22111 142.120 t 21112 172.020 23114 161.310 £ 02015 207410 29117 184.550
2IMt 146.990 23111 140.710 t 292112 174.410 274114 160.320 0315 210,250 290117 185.870
22\t 149.580 2647111 140.800 t 29112 177.790 215114 160.910 04115 214710 1117 186.520
23t 151.710 25111 139.680 t 294112 180.430 276114 160.250 05115 217,690 292117 188.070
B4Mt 154.560 267111 139.910 t 295112 184.220 277114 160.980 306115 299 260 293117 188.670
25\t 157.060 %7111 139.130 t 2%112 187.220 278114 159.720 07115 294,040 294117 190.580
286\t 160.030 %8111 139.600 1 27112 192.030 279114 160.580 208] 15 228‘080 295117 193.040 t
2TMt 162.800 269111 139.010 t 29%112 194.820 20114 160.160 0915 231 250 296117 193.490
28\t 166.030 270111 139.560 299112 199.780 81114 161.410 3015 235410 297117 195.150
29\t 169.170 271711 139.290 300112 203.050 22114 161.600 a1 238‘820 298117 197.820
290Mt  172.900 272111 140.180 301112 208.140 283114 162.850 ‘ 299117 199.830
2IMt 176.220 23111 140.290 302112 211.530 4114 163.560 %6116 188.570 t 300117 202.760
22\t 180.300 274111 141.340 303112 215.650 25114 165.100 %7116 187.520 T 801117 205.120
23Mt  183.930 215111 142.290 304112 219.090 286114 165.750 268116 185.090 T 802117 208.960
2%4Mt  189.050 276111 143.960 305112 223.490 87114 167.620 29116 184.470 T 303117 210.960
25Mt  192.560 277111 144550 36112 226.910 26114 168.640 210116 182.280 T 304117 214.950
296Mt 197.820 278111 146.590 307112 231.360 289114 170.790 271116 181.850 t 305117 217.400
"Mt 201.830 219111 147.470 308112 234.680 290114 171.990 212116 179.910 1 306117 220.200
298\t 207.230 280711 149.340 26313 160.310 + 21114 174.430 23116 179.760 t 307117 222.690
29\t 210.100 217111 150.400 264113 150,740 + 292114 175.950 274116 177.940 1 308117 226.220
S00Mmt 214.460 22111 152.270 26513 157880 + 29114 178.770 215116 177.830 1 309117 228.840
30IMmt 218.190 283111 153.630 266113 157'630 T 294114 180.750 278116 176.950 t 310117 232.450
S02Mmt - 222.680 24111 155.900 267113 156.040 + 29114 183.840 277116 176.580 T 811117 235.300
303\t 226.550 285111 157.610 268115 155'920 " 29114 186.170 278116 175.500 t 812117 239.250
304Mmt 231.150 26111 160.090 29113 154,810 + 27114 189.640 219116 175.800 % 813117 242.400
305Mt  235.190 287111 162.080 270 ' 29%114 192.300 280116 175.790 t 268

288 113 154.910 t 200 281 118 209.870 t

260 111 164.650 - 114 196.800 116 174.980 t 260

110 133.230 t 289 113 153.910 t 300 282 118 208.390 t
261 111 166.860 272 114 199.200 116 174.320 270

110 133.310 ¢t 290 113 154.120 t 301 283 118 205.810 t
262 111 169.990 - 114 203.850 116 175.080 -

110 131.950 201 113 153.460 t 302 284 118 204.840 t
263 111 172.730 24 114 206.730 116 174.760 272

110 132.430 202 113 154.160 t 303 285 118 202.280 t
264 111 176.110 75 114 211.510 116 175.870 273

110 131.370 203 113 153.720 t 04 286 118 201.520 t
265 111 179.090 276 114 214.520 116 175.990 274

110 131.990 204 113 154.450 305 287 118 199.110 t
266 111 182.890 277 114 219.420 116 177.240 275

110 131.250 295111 186.220 113 154.740 05114 222540 28] 16 177,530 118 198.630 t
27110 132.070 206 ‘ 278113 156.160 07 ‘ 280 ‘ 216118 196.420 1
268 111 191.030 279 114 225.760 116 179.150 077

110 131.510 207 113 155.380 308 200 118 196.210 t
269110 132,390 111 194.160 200]13 156,630 114 229.070 116 179.800 28118 194.410 +
270 : 29711 199.100 281 ‘ 309114 233.430 21116 181.610 279 '

110 132.130 209 113 156.990 310 202 118 194.570 t
a1 111 202.710 282 114 236.730 116 181.960 280

110 133.400 00111 207780 113 158.410 29916 184480 118 193.110 t
272110 133.350 01111 211500 23113 159.240 25115 179.420 1 294116 185 460 %1118 192.120 1
213110 134.820 : 284113 160.780 266115 178.430 T ) 282118 190.530 t

302111 215.400 295116 187.710



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

283118 190.640 t 271120 233.250 t 309121 233.880
284118 189.670 t 212120 229.070 t 310121 236.560
285118 190.090 t 213120 226.360 T 311121 238.340
286118 189.410 t 274120 224500 t 812121 241.160
27118 190.240 215120 223.270 t 313121 243.180
288118 189.960 218120 220.470 t 314121 246.190
29118 190.910 277120 219.340 t 315121 248.560
290718 190.890 278120 216.810 t 316121 251.800
291118 192.260 219120 215.080 t 817121 254.200
292 280.
118 192.630 120 212.980 t 276
293118 194.190 #1120 212.810 t 277155 ;ﬁgig :rr
294118 194.680 22120 211.140 1 278 )
295118 196.320 283120 211.070 t 279152 iﬁ'égg 1
297118 198.300 284120 208.700 T 200) 95 238030 +
297118 199.040 285120 208.490 t 2617 5o 235‘290 +
29118 200.430 26120 207.240 t 26299 233 070 +
299118 203.130 7120 207.270 t 283 )
300118 204.850 288120 206.360 T 284152 235'228 I
301118 207.780 289120 206.870 T 285 :
302118 209.790 290120 206.070 t 286122 ggg‘igg :rr
303118 213.660 21120 206.640 T 27199 298590 +
304118 215.330 292120 206.370 t 288 ’
305118 217.790 293120 207.400 t zggig ;zg'ggg I
306118 219.780 294120 207.420 200 )
307118 223.130 29120 208.680 zglgg 222'388 1
308118 225.270 29120 209.040 292] 5 292 960 +
309118 228.800 297120 210.210 299) 223‘ i
810118 231.130 29120 210.540 2] 55 992 790 +
Sl1118 234.710 29120 212.180 295 ’
312118 237.250 300120 213.320 z%gi 222228 I
313118 241.240 301120 215.650 297199 224,600 +
314118 243.960 302120 216.430 298155 oo 4‘380 "
303. .
275119 210.360 30“158 gig'ggg 29122 225.420 t
278119 209.400 ’ 300122 225.170 t

305120 222.450
306120 223.890
307120 226.700
308120 228.340
309120 231.320
810120 233.130
811120 236.260
812120 238.290
813120 241.610
814120 244.000
815120 247.540
816120 249.950

301122 226.340
302122 226.520
303122 228.040
304122 228.650
305122 230.560
306122 231.430
307122 233.640
308122 234.690
809122 237.170
810122 238.450
811122 241.080
812122 242.550

277119 207.180
278119 206.260
279119 204.510
280119 204.160
21119 202.840
22119 202.780
283119 200.140
284119 199.920
285119 198.950
286119 198.920
287119 198.340
288119 198.870

—+ =+ —+ —+ —+ —+ —+ — —+ —+ — —+ — — — —+ —+ —+ — — —

289119 198.410 280121 225.950 1 813122 245.360
2907119 199.030 81121 224.040 1 814122 247.080
291119 199.020 22191 223.490 1 815122 250.080
292119 200.060 283121 221.670 1 816122 252.150
293119 200.400 284121 221.290 t 817122 255.370
294119 201.690 25121 219.820 1 818122 257.520
295119 202.290 286121 220.000 t

29119 203.340 %7121 217.010 t

297119 204.380 288121 216.850 1

298119 205.790 29121 215.640 t

299119 207.170 290121 215.590 t

300119 209.610 21121 214.740 t

301119 211.290 292121 215.120 t

302119 213.930 293121 214.740 1

303119 215.970 294121 215.950 1

304119 217.970 295121 215.970 1

305119 219.730 296121 216.960 t

306119 222.580 27121 217.250 t

307119 224.530 298121 217.930 t

308119 227.540 299121 218.400 1

309119 229.670 300121 220.180 t

310119 232.830 301121 220.650 t

311119 235.140 302121 222.170

312119 238.480 303121 223.080

313119 241.000 304121 225.010

314119 244.690 305121 226.200

315119 247.390 306121 228.420

307121 229.800

270
120 234.030 f 308191 932990



