Finite-Range Droplet Model

Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
0 -4.840 ®Na -8.970 48al 76.240 5P 118.580 8¢l 85.750 5K 14.110
o -0.170 %Na  -5.890 4TAl - 84.700 %5 55740 fcl  92.410 %K 21.930
8o -2.620 ?INa  -5.180 “8al 95.830 25 43‘ 400 62Cl 102.600 K 27.010
%0 2.560 BNa  -0.730 4SAl 105.020 %5 27740 8¢l 111.670 80K 34.920
20 2570 2Na  2.480 S0Al  115.130 arg 17 220 Zar 64.710 51K 40.780
2o 8200 %Na  8.210 SIAI 123.860 2 : 28 ' 52Kk 48.960
2 2 S 3.880 Ar 45.810 3

O  10.410 Na 12.250 22 2 29 K  55.590
2 2 Si 33.170 S -2.700 Ar  35.410 64

0 17.720 Na 18.440 2 2 30 K  66.210
” 3 Si 23.600 S -12.300 Ar  19.950 o5

O 22.140 Na  23.140 e 2 - K  72.980
- 34 Si 9.820 S -16.590 Ar  10.790 66

O  30.930 Na  30.000 250 2 2 K 82.440
%0 36750 BNm 36190 Si 3.200 S -23.750 Ar -2.120 K 89.860
- ‘ " ‘ %gj  -8.350 B85 24370 Bar - -7.760 o8 :

O  46.580 Na  45.380 . " » K 99.390
2 a7 Si -12.730 S -28.320 Ar -17.030 69

O  53.730 Na 52.410 . 3 35 K 107.000
2 - Si -21.100 S -27.570 Ar -22.480 7

O  65.030 Na  61.440 200 6 6 K 117.430
00 72830 Nm  63.780 Si  -20.380 S -29.950 Ar -29.560
10 82300 OnNa 80140 g -22.480 55 -27.260 S"Ar -30.960 %ca  72.940
20 91320 Nm 88.510 815j  -20.510 %8s -27.780 8Ar  -35.380 Slca 58.760
%o 10 4 630 2 o 9‘ 150 25i  -22.300 %3 -24.300 Ar  -34.770 32Ca  40.830
%0 113700 BNm 107710 Bsj  -19.290 405 .23.880 40ar  -36.530 %ca 28.780

‘ dang 118'770 %si  -19.510 45 .19.200 “IAr -34.390 34%Ca  13.660

YF  1.900 ' %si -14.760 4235 .17.790 “2Ar  -35.620 %ca  4.900
B 1.210 Mg 16.070 3%6si  -13.370 s .12.150 “SAr -32.880 %%ca -6.510
¥F  -3.080 Mg 9.860 ¥si -7.950 43 .9.380 “Ar -33.300 %’Ca -13.130
2 0.100 2Mg  -1.500 %si 5730 43 2,640 “SAr -30.030 38Cca -22.880
2lF .0.680 BMg  -5.840 %si  0.880 %3 1720 “6Ar  -28.990 3Ca -27.990
2F  3.080 Mg -14.080 “Osi  4.820 s 9.220 4TAr -24.030 “0ca -35.440
BE 4.240 BMg  -12.520 “si 9780 483 14.050 “BAr -21.240 “lca -36.650
% 9.320 %Mg  -16.390 42gj  12.870 s 22.250 “Ar  -14.880 “2Ca  -40.860
®F 12810 Mg -12.540 43si 22.620 505 27.650 S0Ar  -11.470 “Ca -40.400
%F 19.940 Mg -14.500 Ysi 29.170 515 37.670 SIAr  -4.480 4Ca -43.480
2IF 24.990 Mg -9.340 4Ssi 38.440 525 44.480 S2Ar  -0.290 “SCa  -42.470
BF  33.220 SOMg  -9.140 46si  42.280 %8s 53.870 SAr 7.560 46Ca -44.700
2F  30.880 SIMg  -3.550 4si 55.210 545 60.740 SAr 12.860 4'Ca -43.060
0F  49.320 2Mg  -1.420 “8si  62.620 %55 70.610 SSAr  20.220 “8Ca  -43.790
8l 53550 Mg 5.360 s 73.260 %635 77.620 S6Ar  24.980 “Ca -40.300
%F  63.380 S%Mg  7.890 %0si  81.030 5s 87570 STAr 34.130 %0ca -38.650
BF  72.020 Mg 14.920 51si 92.000 %8s 95,550 S8Ar  40.490 *Ica -33.550
3F  83.790 Mg 19.160 525i  99.170 %95 108.220 SSAr  49.310 %2Ca -31.070
%F  93.120 S"Mg  27.560 53si 109.510 805 117.200 80Ar  55.560 8ca -25.390
%F  104.000 BMg  32.740 %S 117.750 %0 70,020 SAr  64.380 S4Ca  -22.460
S’F 110.240 Mg 41.120 Zp 45660 260/ 54310 82Ar  70.320 %ca -16.250
%F 124510 ‘Mg 45.420 25 s 216y 5 SAr  80.570 %6Ca -12.820
18 ‘Mg 58.180 - 33.780 ZSC 39.290 8Ar  88.390 Ca -5.290

Ne 3.210 2 P 20.520 Cl  28.260 o5 58
19 Mg 65.520 2 2 Ar 99.440 Ca -1.990

Ne  0.470 3 P 11.390 Cl  14.830 66 59
2 Mg 76.280 2 20 Ar  108.940 Ca  5.590

Ne -7.720 4 P 1.050 Cl  4.910 67 .
” Mg 78.060 28 an Ar  119.560 Ca 10.470

Ne -5.870 Sy 95370 P -6.500 Cl -5.380 blcq  17.780
2Ne  -8.690 AGMQ 10 1 100 2p  .15.890 %2cl -11.470 2K 61.630 6205 23' 100
BNe -5.010 47Mg 115 530 0p  -17.430 3¢l -19.010 0K 48.080 6%cn 31940
%Ne -5.980 9 : Sp 21.940 34Cl -23.120 S 32.160 bcq 37'530
BNe -0.980 Al 26.480 %2p  21.750 3¢l -28.110 %K 20.620 SSon 46380
%Ne  1.020 2Al 18.040 3p  -24.000 36Cl -28.400 3K 7.400 660 52' 230
2INe  7.250 BAl 6.450 %p 22780 87cl -31.190 %K -0.990 cn 61470
BNe  10.020 %A 0.400 %p  -23.460 8cl -30.270 %K -10.680 % 67.900
®Ne 17.830 BA -8.450 %p 20420 ¥l -31.120 B¥K  -16.910 69Cq 77'270
%Ne 22.440 %Al -10.770 S7p -19.440 40c|  -28.680 SIK -24.930 o 83.650
SINe 29.130 Al -16.900 %p  -15.190 “cl -28.570 %K -28.870 Tca o 4'5 80
%Ne 33.320 BAl -15.480 %p  .13.410 42cl  -25.270 %K -34.390 20 102730
BNe  42.960 BNl -16.440 4P 8350 cl -24.050 40K -35.360 iom 113660
3Ne  49.560 30Al -14.480 4p 5480 4cl -19.910 4K -37.780 :
®Ne 60.850 SIAI -14.400 “2p  0.620 4cl -18.310 42K -36.970 $25¢  70.750
%Ne 68.780 %A1 -10.760 “p 3190 “Cl -12.630 K -38.550 Bsc  54.230
%’Ne  79.590 BA -9.070 4“p  11.640 4icl -8.640 4K -37.320 %4sc 40.370
%Ne 84.850 %A -4.210 4p 17.180 “8cl -2.060 4K -38.060 %sc  25.050
%Ne 98.860 Al -1.540 4p  24.860 “cl 2.620 4K -35.710 %sc  14.670
“ONe  107.820 %A 4390 4P 29.180 %cl 9.890 4K -35.440 S’s¢ 2.910
“INe 118.930 STAl - 8.290 “8p  39.810 SIcl 15.290 48K -31.610 Bsc  -5.460
19 %Al 15.180 4P 46.600 %2cl  23.560 4K -28.860 %sc  -15.450

Na  11.470 39 50 53 50, 40,
ONm 6160 Al 20.060 P 56.550 Cl  30.240 K -23.510 Sc  -22.210
ay, - 2‘ 820 40a1 28.150 51p 64.340 %cl 38.730 5K -19.780 41sc  -29.890
2Ny " 930 “IAl 30.430 52p  73.740 5cl 45.900 52K -13.770 425c  -33.580
2, _9'820 42pAl 41110 53p 81710 S6Cl  54.660 53K -9.530 435¢c  -38.700
2Nm 7430 Al 49.470 5P 91.060 Scl 61710 5K -2.680 4sc -39.830

: 4“Al - 58.380 P 98.860 %8cl  69.420 ®K 2520 455c -43.290

“SaAl - 61.220 5p  109.640 ¢l 76.330 56K 8.920 43¢ -43.770



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
4isc -46.430 Ti 111730 S2Ccr  -41.180 “’Fe  49.400 %8Co -52.580 Ni  63.580
sc -45.660 80T 120750 %cr -36.030 “Fe  37.990 %Co -51.440 N 73.090
“5c -46.890 . S4Cr  -34.950 “rFe  23.620 °Co -47.380 %Ni  80.570
S0sc  -44.530 3% ié'?ig S5cr -28.740 “SFe  12.910 ICo -45.500 ®Ni  90.140
S1sc  -43.400 %y 33810 %cr -26.330 “Fe  -0.020 2Co -41.220 ®Ni  97.410
%25¢  -39.360 30y 19'860 §7Ccr  -20.500 “Fe  -8.120 Co -38.830 9Ni  107.100
Bsc -36.840 0y 10220 %8cr -17.340 “8Fe  -18.930 7Co -34.020 %Ni  114.880
S4sc -32.030 a1y oégo 89Cr  -11.090 “Fe  -25.080 SCo -31.170 NI 124.740
%sc -20.170 2 by ocr  -7.360 S0Fe  -34.600 %Co -26.070 18
56 vV -9.430 - 51 77 Cu  44.970
Sc  -23.840 By 10200 Cr -0.330 Fe -40.820 Co -22.480 9Gy 29680
5S¢ -20.440 4y 25'270 2Cr 4130 52Fe -48.350 ®Co  -15.360 50c 19'130
%sc -14.590 a5y, '32'960 Bcr 11.230 SFe -51.930 Co -9.680 51c” :
%95c  -10.990 o, o “cr 16.020 SFe -57.080 80co  -2.050 o 5.940
®0sc  -4.830 47V ~36.430 cr 24.730 Fe  -58.120 8co  4.180 53C” -2.780
flsc  -1.020 48V -42.360 Scr 31.210 %Fe  -60.720 82Co  12.340 54C” -14.280
025c  6.670 4gx '32'228 ICr 40.440 SFe  -60.010 8Co 18720 558“ 'éé'%g
®sc  11.680 S0, Cr 47.290 %Fe  -61.980 84co  27.490 o e
#4sc  18.970 Slx '22'238 Cr  56.850 Fe  -60.190 8Co  34.780 572” 'Z?Sig
8sc  24.370 52/ '52'140 80Ccr  65.140 OFe -61.490 8Co  43.110 580” ’50'880
%sc  32.160 53, '52'250 8cr  74.810 blFe  -59.160 8Co  49.910 590” '56'150
67sc  37.960 say/ i 49930 8Cr 82570 ®2Fe  .50.410 8Co  58.600 GOCU '57'630
®sc  46.090 55y, '49'210 8cr 92.360 %Fe  -56.020 8Co  65.960 Glcu '61'220
895c  52.340 6y i 45,760 8Cr 100530 ®Fe  -55.990 %Co  74.960 GZCU '61'950
Osc  60.760 57y i 44,440 85Cr 110.960 ®Fe  -52.410 %co  82.190 63cu o
sc 67.620 o, 86Cr  119.450 %Fe -51.520 %Co 92220 ! -64.630
7 vV -40.310 o7 03 Cu -64.430
Sc  77.040 59 0 Fe -46.530 Co 100.320 o
73 vV -38.490 Mn  56.060 o8 o Cu -66.510
Sc  84.940 60 a Fe -45.360 Co 109.530 66
74 vV  -33.560 Mn  40.120 60 o5 Cu -65.570
Sc  94.900 61 2 Fe -40.230 Co 117.790 o7
75 vV -31.180 Mn  28.840 70 9% Cu -66.940
Sc  103.720 62 2 Fe -38.250 Co 127.660 68
se 114,940 63v -26.170 44Mn 15.020 iFe 33080 . 89Cu -65.240
vV -23.290 Mn  5.470 Tre 30560 Ni  44.730 Cu -65.730
T 63.450 Sy -16.890 “Mn  -5.920 7 : 4INi - 32.200 cu  -63.260
5Ti 49.640 v -13.490 “Mn  -13.800 MFe -24.740 “8Ni - 17.590 Icu -63.220
%Ti 33530 %y .7.820 4Mn  -23.160 75Fe -21.610 “Ni 7.830 2Cu  -60.380
STi 22.630 57 -3.080 “8Mn -30.030 76Fe -15.590 NI -4.660 BCu  -59.740
BTi  9.210 %y 3.400 “Mn  -38.580 77Ee '131597800 SINi  -12.380 "Cu -56.490
Ti 0.580 v 8.080 OMn  -42.740 w ®Ni -23.570 Cu  -55.250
“OTi  -10.400 v 15150 IMn  -49.110 79Fe 10'8058% Ni  -30.400 Cu  -51.520
4TI -17.480 v 20.460 *2Mn  -51.490 soFe 10. ®Ni  -40.400 "Cu  -49.680
“2Ti  -26.900 2y 27.630 Mn  -55.420 glFe 16.550 NI -46.390 8Cu  -45.520
“Ti -31.520 By 33.320 %Mn  -56.160 BZFe 25.490 Ni  -54.400 Cu  -42.950
“Ti  -38.830 v 42.080 Mn  -57.700 SgFe 31.980 S/Ni  -56.880 80cy -36.820
“STi -40.250 vV 49.410 %Mn -56.570 BAFe 4;'168 Ni  -60.840 8lcu  -32.140
4T -45.100 %y 58.850 5"Mn -57.420 85':6 48.57 ®Ni  -61.300 82Cu  -25.290
4T -45.860 ™V 66.680 Mn  -55.500 %Fe 57.770 ONi  -64.640 8cu  -20.330
48T -49.890 By 76.330 Mn -55.570 sfe 64.450 INi  -64.180 8%Ccu  -13.110
“°Ti  -50.130 v 84.450 0Mn  -52.950 SgFe 74.040 %2Ni  -66.440 8Cu  -7.670
0Ti  -52.300 80y 94.330 ®Mn  -52.150 SgFe 21'228 ®Ni  -65.260 8Cu  0.040
17i  -50.340 8y 102.910 %2Mn  -48.420 QOFe L ®Ni  -66.960 8Cu  6.550
27i  -50.220 82y 113.180 %Mn  -47.190 glFe %%68300 ®Ni  -65.230 8Cu  14.260
3Ti  -46.560 8y 122.230 %Mn  -42.980 QZFe 109.4 Ni  -66.270 8cu  19.900
%4Ti  -45.530 38 %Mn  -40.950 Fe 116.360 5Ni  -64.120 %cu  27.810
5Ti -41.200 3gcr 95.650 %Mn  -36.250 %Cco 50510 ®Ni  -64.310 %cu  34.400
6Ti  -39.580 4ocr ‘213‘320 5’Mn  -34.480 “Co  34.720 ®Ni  -60.410 92Cu  42.490
STi -34.260 41cr 8.040 %Mn  -29.290 4%Co  23.330 Ni  -60.470 %Bcu  49.190
BT -32.120 420r 17.700 %Mn  -26.390 4Co  9.580 INi -56.320 %Cu  58.210
9T -26.470 43cr 5440 Mn  -20.940 “8Co  0.260 Ni  -55.190 %Cu  65.670
0Ti  -23.950 44cr -3.490 “Mn -17.440 4Co -11.210 Ni  -51.090 %Cu  74.640
1Ti  -18.000 450 -14.660 Mn  -11.520 0co -18.710 "Ni  -49.520 9Cu  81.890
2Ti  -14.680 ASCr -21.080 Mn -7.380 Sico -28.680 Ni -45.130 %cu  90.960
8Ti  -7.550 47? 'Zg'éjg “Mn  -1.260 52Co -35.080 Ni  -43.120 ®Ccu 98510
%4Ti  -4.070 4gcr i 42510 Mn  3.380 5Co  -43.780 "INi  -38.130 100cy  108.340
®Ti 3590 P Mn  11.380 S4Co -48.210 Ni  -36.040 Wy 116.710
%Ti  7.750 5ocr -46.290 "Mn  17.990 %5Co -54.920 Ni  -28.490 102cy  126.400
57Ti  15.430 510 -50.600 Mn  26.460 %6Co -56.560 8Ni  -24.120 51
%Ti  20.410 520' -52.760 Mn  33.350 5Co -59.800 8INi  -16.220 525” ig.(lmo
69T 28.390 53gr '56'3:8 OMn 42,240 8Co  -59.900 82Ni  -11.160 o 65' 8800
0T 33.650 Wl SMn  49.420 %Co  -61.970 BN 2510 Lo el
T 41.820 5sgr '2;'128 ®Mn  59.160 0Co  -61.390 8N 3.210 5;” 1%760200
2T 47.470 secr on 300 8Mn  67.000 S1co  -62.700 8N 11.680 562” o6 050
BTi  57.160 57cr '52'640 %Mn  76.190 52Co -61.170 ®Ni  18.350 572” '32'890
T 64.430 w2 8Mn  83.850 83Co  -61.800 NI 26.810 o o
ST 74.620 o '22'480 Mn 93540 ®Co  -59.490 8N 32.820 5;” '22'470
Ti  82.790 6Dgr ; 8'288 ¥Mn  101.790 5Co  -59.610 ®Ni  41.430 o g'ggg
T 93.690 oo aroL 8Mn  111.750 8Co  -56.920 ONi  47.920 oo s
8T 102.380 Cr -42.700 %Mn  119.890 5Co  -56.240 °INi  56.830 Zn 55530



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
%2Zn  -60.330 8Ga -43.550 1%Ge 72.410 %5e  -41.170 83Br  -79.440 %Kr -40.310
8zn  -61.270 8Ga -39.580 1%6Ge  79.390 57Se  -46.050 84gr  -77.860 100kr -36.710
4zn  -65.070 %Ga -33.380 7Ge  88.520 %5e  -53.550 8Br  -78.220 01Ky -30.720
%zn  -65.320 8Ga -28.950 1%8Ge 95.770 %9se  -56.330 86Br -75.100 102kr  -26.930
%zn  -68.340 8Ga -22.290 1%Ge 104.300 ’se  -61.870 8Br -73.510 103Ky -20.770
5zn  -67.720 %Ga -17.260 10Ge 111.820 Se  -63.390 8Br  -69.620 104r  -16.760
%zn  -69.950 %Ga -10.180 MlGe 121.120 2se  -67.770 8Br -67.230 195kr -10.040
89zn -68.370 “Ga -5.340 12Ge 128.930 Se  -68.560 Br -63.010 16Ky -5.390
zZn  -69.920 “Ga  1.790 STas 25990 T4se  -72.320 %Br -60.520 07r  1.820
"zZn  -67.560 BGa 7.270 Sac 15470 se  -72.500 %Br -55.830 108Ky 7.400
2Zn  -68.540 %Ga 14.770 59, 2é60 8se  -75.490 %Br -52.820 199 14.910
Zn  -65.880 %Ga 20.930 Oae 6250 'Se  -74.930 %Br  -48.040 10kr  21.650
"7Zn  -66.560 %Ga 29.160 Siae 17' 270 8se  -77.460 %Br -44.710 MKy 29.640
zZn -63.430 %Ga  35.530 2ac 24,050 ®se  -76.510 %Br -39.510 2y 35.600
%zn  -63.130 %BGa  43.590 C _32'720 80se  -78.450 %Br -35.720 3Kr 41,500
"Zn  -59.440 %Ga 50.060 Sae 38350 8lse -77.010 %pBr  -29.830 akr  47.400
Zn  -58.510 10Ga 58.150 Sae 45880 825e  -78.110 %Br -25.460 15kr  55.200
®Zn  -54.280 0lGa  64.900 Sae 49'970 835e  -75.720 100gr  .19.380 H18Kr  61.100
80zn -52.620 192Ga  73.890 ae 55 960 84se  -75.680 101gr  -14.980 WKr  67.640
817n  -46.700 108Ga  81.500 I 58' 260 853e  -71.780 102 8,720 18 73.830
82Zn  -42.790 %Ga 90.570 e 63030 8se  -70.180 10%gr  .3.870 USr  83.490
8zn  -36.260 1%Ga 98.180 A 64330 8se  -65.410 04gr  2.810 120Ky 91.710
847n  -32.180 106Ga 107.280 Tiae _67'780 885e  -63.170 105y 8.150 12Ky 102.130
8zn -25.270 7Ga 114.250 7ae  68.580 89se  -58.140 106gr  15.480 122Ky 110.810
8zn  -20.720 1%Ga 123.360 T3pg 71'230 Pge  -55.440 078r 21500 123Ky 121.100
8zn  -13.000 55 74 : %lse -49.910 1088y 29.120 124y 130.400
a8 Ge 27.470 As  -71.240 0 109
Zn  -7.580 56 75 Se -46.820 Br 35.410 66
50 Ge 13.350 As  -73.230 0 10 Rb  13.700
Zn  0.250 5 76 Se  -40.940 Br  44.340 o7
% Ge  4.020 As  -72.510 o 1 Rb 2210
Zn  5.250 58 7 Se -37.500 Br 50.960 68
o1 Ge -8.370 As  -74.360 o 2 Rb -5.770
Zn  13.300 5o 8 Se -31.510 Br 57.170 69
92 Ge -16.590 As  -73.230 % 13 Rb -15.920
Zn  19.100 60 70 Se -27.560 Br 63.750 70
93 Ge -27.380 As  -74.260 07 114 Rb -23.380
Zn  26.890 SlGe -33.220 Ope 72630 Se -20.950 Br 71.660 TRy 32810
%zn  32.870 62 ' o1 : %Bse  -16.440 1158y 78.540 72 :
95 Ge -41.360 As  -72.700 9% 116 Rb -38.300
Zn  41.660 63 82 Se  -9.670 Br 84.550 7
%70 48480 Ge -45.860 As  -70.520 005, & 360 g 91820 Rb -46.430
o7 ‘ %Ge -53.040 8As  -69.580 101 : 118 ' "Rb -51.160
Zn  57.330 65 84 Se 1.570 Br 101.170 75
98 Ge -55.580 As  -65.670 102 119 Rb -57.790
Zn  63.840 66 a5 Se  6.700 Br 109.960 76
9 Ge -60.780 As  -63.050 103 120 Rb -61.010
Zn  72.480 67 86 Se  13.900 Br 120.630 77
100, Ge -62.120 As  -58.200 104 121 Rb -65.680
Zn  79.380 o8 a7 Se 19.270 Br 129.850 78
0, 89410 Ge -66.480 As -55.120 0sge 27300 Rb -67.650
127, 97170 Ge -66.830 8As  -49.890 06se 33,430 8kr  23.840 Rb -70.720
1035, 106 790 "Ge -70.170 8As  -46.380 107gg 41‘620 4Kr  10.200 80Rb  -72.220
1047 114540 Ge -69.950 %As  -40.770 8y 47780 ®kr  1.720 81Rb -75.240
1057 124360 2Ge -72.510 %As  -36.820 09ge  56.230 ®Kr  -9.410 82Rb  -76.360
’ "Ge -71.500 9“As  -30.760 1106 62‘900 87Kr  -16.440 83Rb -79.620
SGa  27.900 TGe -73.340 %SAs  -26.460 ligy 71290 Kr  -26.390 8Rb  -80.230
%Ga 17.640 “Ge -71.720 %“As  -20.330 2y 77700 89Kr  -32.550 8Rb  -82.650
%Ga 4.680 Ge -73.600 %As  -15.690 Sy 86490 Kr  -41.500 8Rb -82.430
%6Ga  -4.400 Ge -71.530 %As  -8.950 l4gg 93' 490 Kr  -46.390 8Rb -83.910
5Ga -15.730 BGe -72.360 %As  -3.720 USce 100.310 2Kr  -54.030 8Rb -81.650
%Ga -23.830 Ge -69.790 %As  3.210 6ge 107450 Kr  -56.860 8Rb  -80.860
%Ga -33.780 %Ge -69.820 “As  8.520 Uige 117570 "Kr  -62.870 PRb  -77.700
%Ga -39.030 8lGe -66.480 10ps  15.550 l8se 126430 Kr  -64.830 %IRb  -76.290
fGa -46.220 82Ge -65.490 01as  21.350 ‘ Kr  -69.560 “Rb -73.110
%2Ga -49.830 8Ge -60.780 102ps  28.690 1gr  23.960 "Kr  -69.960 %Rb  -71.590
SGa -55.420 8Ge -58.060 108As  34.640 62Br  14.190 8Kr  -74.160 %Rb  -67.890
8%Ga -57.650 85Ge -52.470 04ps  42.810 8Br  1.580 Kr -74.780 %Rb  -66.040
%Ga -61.740 %Ge -49.330 195As  49.550 Br  -6.600 80Kr  -77.500 %Rb  -62.260
%Ga -62.960 8Ge -43.320 1%6as  57.860 ®gr -16.710 8Ky  -77.830 9Rb  -59.900
5Ga -65.920 8Ge -39.650 7as  64.730 gr -23.580 82Kr  -80.880 %Rb  -55.580
%Ga -66.380 8Ge -33.200 1%8ps  73.080 7Br -32.480 8Kr  -80.920 ®Rb -52.610
%Ga -68.750 %Ge -29.070 19%As  80.340 %Br  -38.430 84Kr  -82.860 100Rb  -47.650
"Ga -68.350 Ge -22.190 110As  88.590 9Br -46.350 8Kr  -81.680 101Rb  -44.130
"Ga -69.940 2Ge -17.830 MAs  96.140 °Br -50.580 88Kr  -83.000 102Rb  -38.860
?Ga -68.640 %Ge -11.030 1275 104.780 "Br -56.790 87Kr  -79.930 105Rb -35.120
BGa -69.710 %Ge -6.220 13As 112.340 2Br  -59.450 88Ky -79.100 109Rb  -29.560
Ga -68.340 %Ge  1.290 4ps  119.060 ®Br -63.810 8Kr -75.240 105Rb  -25.650
Ga -68.850 %Ge  6.610 15As  126.630 "Br -65.910 OKr  -73.690 105Rb  -19.740
®Ga -66.610 “Ge 14510 956 25,080 Br  -69.400 9Kr  -69.610 07Rb  -14.990
"Ga -66.480 %Ge  20.000 0se 11390 Br  -70.620 %Kr  -67.950 108Rb  -8.650
8Ga -63.760 9Ge 27.850 blgg 2630 Br  -73.730 SKr  -63.330 1092p  -3.190
Ga -62.960 10Ge 33.520 250 9770 Br  -74.120 %Kr -61.310 10Rb  4.030
8Ga -59.740 1Ge 41.520 ®se -16.930 Br -76.200 %Kr  -56.710 HRb  10.570
8lGa -57.900 192Ge  47.710 Sse 26,650 80Br  .76.480 %Kr -54.160 12Rb  18.010
82Ga -53.080 1%Ge  56.600 Sse 32560 8lgr  -78.660 %Kr -49.110 13Rb  22.260
8Ga -49.160 %Ge 63.540 : 82gr .78.150 %BKr  -46.040 Rb  29.110



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
15Rb  34.800 1295y 125.010 87r  -41.820 %Nb  -81.030 1Mo -85.990 109T¢  -73.690
16Rb  42.010 1805y 132.790 zr  -47.180 Nb  -82.880 Mo -83.710 101¢  -70.460
"Rb  47.790 18lgr  142.580 80zr -54.840 %INb  -86.620 192Mo0  -83.800 HMTc -68.850
18Rb  53.740 2 3.760 817r -58.010 9“Nb  -86.070 1Mo -81.270 H27¢ .65.210
19Rp  59.720 711 12 5710 827r  -61.740 BNb  -86.970 1%4Mo  -80.770 13T¢  -63.060
120Rbh  68.900 72y 5'780 8zr  -64.610 9Nb -85.530 1%5Mo  -77.660 H4Tc  -58.890
121Rp  76.970 73y 16 010 84zr 70530 %Nb  -85.800 %Mo -76.520 15T¢  -56.310
122Rb  86.940 Ta o 8zr  -72.820 %Nb  -84.270 %Mo -72.860 16T¢  -51.970
12Rb  95.400 75¥ gg??g 8zr -77.960 9Nb  -84.440 %8m0 -71.280 1iTe -49.050
124Rb  105.340 76y '39'180 87zr  -79.720 %Nb  -82.420 %Mo -67.360 H8Tc  -44.600
125Rb  114.480 71y i 47' 120 8zr -84.190 ®Nb  -82.390 1OMo  -65.570 19T -41.390
126Rb  125.420 78y '52'110 8zr -85.240 100Nb  -80.160 Mo -61.310 1207¢  -36.690
127Rb  133.430 79y '58'500 %zr -88.980 0INp  -79.730 12Mo -58.780 121T¢  -33.140
18Rb  143.150 s0y '61' 240 %1zr -87.330 102Nb  -77.080 1Mo -53.140 1227¢ -28.090
s 10570 By 66130 in -88.160 iZij -75.940 i:Mo -50.470 Ech -23.950
s 2430 2y 66790 94Zr -85.940 105Nb -72.630 116Mo -45.520 125Tc -20.280
5, 8720 By 71820 95Zr -86.000 106Nb -70.760 117Mo -42.550 126Tc -16.500
sy 16850 8y 73930 96Zr -83.600 107Nb -67.010 118Mo -37.430 127Tc -9.130
725, 28070 8y 78220 97Zr -83.690 108Nb -64.760 119Mo -34.120 128Tc -2.810
s 32380 8y 79820 98Zr -81.080 mng -60.730 120Mo -28.850 129Tc 5.080
Tasr 41620 7y 83410 99Zr -81.040 110Nb -58.240 121Mo -25.190 130Tc 12.090
sy -47.040 8y 84190 100Zr -78.160 111N|o -53.900 122Mo -19.570 131Tc 21.030
s 54970 9y 87120 wer -77.530 112Nb -50.710 123Mo -15.340 132Tc 27.830
sy 58350 Oy 85410 1OZZr -74.130 113Nb -45.630 124Mo -11.060 133Tc 36.180
s 64060 %y ge 410 103Zr -72.830 114Nb -41.200 125Mo -7.170 - Tc  42.990
9 66150 2y 83070 1OAZr -68.820 115Nb -35.870 126Mo 0.770 13:Tc 50.990
05, 68840 By 82570 105Zr -66.890 116Nb -32.220 127Mo 7.160 136Tc 57.690
fis 70650 %y 79910 mGZr -62.490 117Nb -27.050 128Mo 15.570 137Tc 66.040
825, 75500 By 79430 1072r -60.160 118Nb -23.140 129Mo 22.390 138Tc 73.120
Bs 76770 %y 76820 108Zr -55.560 nng -17.790 130Mo 32.270 139Tc 81.640
85, 80880 v 76060 wgn -52.970 120Nb -13.490 131Mo 39.150 140Tc 88.830
S 81610 %y 73000 110Zr -47.970 121Nb -7.740 132Mo 48.070 141Tc 97.540
85, 85020 ©y 71700 er -44.620 mNb -2.880 133Mo 54.830 142Tc 105.090
S5 85010 100y 68 150 112Zr -38.860 123N|o 1.440 134Mo 63.350 143Tc 113.790
8, 87540 01y 66110 113Zr -34.870 124Nb 6.150 135Mo 70.240 - Tc 121.320
895, 85210 102y 62010 114Zr -28.150 125Nb 14.140 136Mo 78.980 14‘5‘Tc 130.060
0, ge 120 103y £ 340 115Zr -24.430 126Nb 20.970 137Mo 86.120 146Tc 137.760
% 82050 104y £4'880 116Zr -18.490 127Nb 29.510 138Mo 95.180 147Tc 147.140
0 105 Zr  -14.520 Nb  36.720 Mo 102.500 Tc 155.860

Sr -81.230 Y -51.890 17 128 139,

B, 77990 105y 47160 118Zr -8.540 12ng 46.200 140Mo 111.680 SRy 2.830
s 77550 07y 43920 119Zr -4.180 130Nb 54.110 141Mo 119.200 2Ry -6.240
S 72190 108y 38780 lZOZr 2.250 131Nb 63.080 142Mo 128.430 ©Ry 12240
%sr 73010 109y 34830 121Zr 7.100 132Nb 70.290 143Mo 136.030 84Ry  -22.440
s -69.310 10y _pg 030 122Zr 12.360 133Nb 78.690 144Mo 145.190 SRy -28.920
%8 11 Zr  16.810 Nb  86.100 Mo 152.830 6

St -67.710 Y -24.200 1235 o= 00 B4y 94,850 Ru -38.440
%gr  -63.460 M2y .17.430 124 : 135 X Tc  4.140 8Ru  -44.100
1005y -61.290 Wy .12.760 er 32'398 mNE 102'428 8¢ -3.930 8Ru  -52.790
0lgr 56,470 4y .6.440 1262r 41.44 137N 1115 8lTc  -14.120 8%Ru  -57.100
1025r  .53.690 U5y .1.920 127zr 42'828 mNE 122'438 82T¢  -21.250 ORu  -64.290
1085y .48.510 16y 4.090 1282r °8.5 139N 128.5 8Tc  -30.650 %Ru  -68.010
10451 .45.450 "7y 9.150 er 66.780 140'\"; 136.590 8Tc  -36.950 92Ru  -74.480
1%5gr  -40.040 8y 15.660 1302r 76.380 Nb' 145.830 8Tc  -43.890 BRu  -77.390
10651 .36.740 1% 21.100 1312r 83.620 Mo  3.590 8Tc  -49.020 %Ru  -83.080
1075y -30.860 120y 26.390 mzr %26407000 Mo  -7.050 87Tc  -56.540 %Ru  -83.320
18gr  .26.800 2y 31.470 mzr 100. Mo -14.100 8Tc  -60.650 %Ru  -85.970
19y -20.320 122y 40.170 mzr 109.240 8Mo  -25.370 89Tc  -67.020 9Ru  -85.540
"oy .15.340 13y 47.650 1352r 116.910 8Mo -31.760 %Tc  -70.600 %Ru  -87.880
Hlgr  .8.380 124y 56.720 1362r 126.560 %Mo  -39.590 9Tc  -76.220 PRy -87.110
H2gr 2,730 125y 64.770 137zr 134.490 Mo  -44.990 9Tc  -79.000 100Ry  -88.680
Mgy 3.470 126y 74.050 Zr 144.180 %Mo -51.840 STc  -83.880 0Ry  -87.520
Mgy 8.080 127y 82.790 Nb  14.390 %Mo -55.750 %Tc  -84.060 102Ru  -88.630
H5gr  14.850 128y 92,720 Nb  3.470 %Mo -62.720 %Tc  -85.930 103Ru  -87.060
M85y 20.040 129y 100.300 “Nb  -4.970 %Mo -66.030 %Tc  -85.380 109Ru  -87.820
Wy 27.180 130y 109.440 “Nb  -15.460 8Mo  -72.200 9Tc  -86.950 105Ru -85.790
183 32.400 18y 117.400 ®Nb  -22.940 %Mo  -74.960 %Tc  -86.040 108Ru  -86.010
H8sr  38.200 182y 126.550 “Nb  -32.410 Mo -80.440 %Tc  -86.900 7Ry -83.580
1205y 43.660 133y 134.840 8Nb  -38.710 Mo -82.420 1007¢  -85.640 108Ru  -83.260
121gr 52,850 134y 144500 8INb  -46.550 “Mo -87.170 101T¢  -86.090 1092y -80.430
125 60.410 72 82Nb  -51.020 %Mo -86.590 1927¢  -84.530 HORy -79.410
123gr  69.990 73zr 11.340 8Nb  -56.890 %Mo -88.340 103T¢  -84.750 1Ry -76.300
1245y 78.100 MZr z'ggg 8Nb  -59.250 %Mo -87.030 1041¢  -82.730 2Ry -75.350
1%5gr  87.880 752r - 8Nb  -65.350 %Mo -88.200 1057¢  -82.320 Ru -71.810
1265r  97.040 762r -15.840 8Nb  -68.510 %Mo -86.640 16T¢  -79.800 Ru -70.320
12735r 107.550 77zr -26.070 8Nb  -73.800 %Mo -87.440 07T¢  -78.860 1152y -66.240
1285y 114.980 Zr -3269% %Nb  -76.410 “Mo -85.470 181¢  .75.890 H8Ru  -64.290



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
7Ry -60.040 129Rh  -45.710 Blpg -27.930 B7ag  -3.840 1lcd  4.900 ¥4 8.410
18Ry -57.810 125Rh  -43.160 182pg  -22.400 B8pg  3.710 2cd  10.210 145n  13.940
H19Ru  -53.410 126Rh  -39.550 133pg .13.920 B%ag  9.470 3cd  17.690 146n  21.030
120Ry  -50.840 127Rh  -36.500 134pg  -7.990 10ag  16.570 l4cd  23.320 47n 26.880
1212y -46.310 128Rh  -29.620 135pg  -0.120 Wlag  22.410 15cd  30.910 148n  34.040
122Ry  -43.370 12%Rh  -24.020 B%pd  5.600 142pg  29.900 18cqd  36.770 9 40.040
125Ru  -38.450 130Rh  -16.760 7pd  13.430 43ag  36.040 ¥icd  44.440 1%0n  47.430
129Ru  -35.800 BIRh -10.170 138pg  19.120 4ng  43.620 18cqd  50.470 By 53.740
125Ru  -31.630 132Rh  -2.100 13%pg  26.760 145Ag  50.000 49cd  58.380 %21n 61.520
126Ru  -28.430 133Rh  4.260 140pg 32,690 146pg  57.690 1%0cd  64.730 158n  68.240
127Ru  -21.080 B4Rh  12.030 lpd  40.670 Yag  64.220 Blecd 72,920 B 76.260
128Ru  -15.330 135Rh  18.370 42pq  46.840 8pg  72.200 152cd  79.730 1%5n  83.040
2Ry -7.500 13¢Rh 26.070 143pd  54.950 1497g  78.970 158cqd  88.360 1561 91.240
130Ru  -1.350 187Rh  32.200 4pg  61.390 150ag  87.260 1%4cd  95.360 %7n 98.170
BlRu  7.720 1382h  39.880 15pg 69,580 Iag 94,560 1%5Cd  104.010 1%8n 106.390
12Ru 14.210 139Rh  46.470 46pg  76.170 15209 103.290 156cd  110.900 %9 113.360
13%Ru 22.490 140Rh  54.410 47pd  84.620 15309 110.720 157cd  119.530 1601y 121.890
134%Ru  28.940 141Rh  61.010 148pg  91.410 1%4ag  119.380 158Ccd  126.590 161 129.260
135Ru  37.010 42Rh  69.140 149pq  100.250 1%5Ag  126.760 19cd  135.280 1621n 137.890
136Ru  43.250 43Rh  76.080 15%pd  107.690 156Ag  135.480 160cq  142.500 1631 145.110
¥’Ru  51.560 14Rh  84.240 pd  116.860 B7aAg 142.970 16lcd  151.610 164y 153.620
138Ru  58.110 145Rh  91.330 152pg  124.400 1%8pg  151.650 162Cd  159.410 185n  161.200
B%Ru  66.580 146Rh  99.710 153pg  133.570 197g 159.270 163cd  168.360 166 169.870
ifRu 73.290 ﬁ;Rh 106.960 i:Pd 141.030 180ag  168.470 2, 3380 %sn 6700
Ru 81.920 Rh 115.860 Pd 150.230 % 03 o5
“2R,  88.920 W9Rp  123.930 156py 157,780 o0 5410 on "14.:300 on 14520
R, 97670 1508 133 120 " 92Cd -13.000 95|n -21.980 97Sn -25.330
iRy 104750 Sinn 141150 89Ag -2.490 93Cd -23.710 96|n -31.990 98S;n -32.520
WSRy 113570 152Rn 150340 90Ag -13.220 94cd -30.600 97|n -39.010 99Sn -42.580
R, 120,760 15930 158,340 91Ag -20.660 %Cd -40.440 98|n -48.220 1OOSn -48.730
WRy 130,180 . ngg -30.540 %Cd -46.680 99|n -54.130 101Sn -57.870
U8Ry 138220 87Pd -4.960 93Ag -37.200 97Cd -55.850 100|n -62.170 102Sn -60.990
Wy 148070 88Pd -12.350 94Ag -46.250 98Cd -60.530 101|n -64.960 103Sn -66.380
1508y 156120 89Pd -22.890 95Ag -52.020 99Cd -68.170 102|n -69.540 104Sn -68.340
Pd -29.510 Ag  -59.940 Cd -70.190 In -71.530 Sn -72.700
8Rh  4.910 Opg  -39.230 %Ag  -64.560 100cq  -74.890 18y -75.210 1055 .74.200
8%Rh  -2.380 9lpg  -45.160 9Ag  -71.140 0lcy  -75.950 04 -76.750 1065 .78.000
85Rh -12.710 92pd  -54.030 %ag  -73.370 102cd  -79.520 10515 .79.790 075n  -78.850
8Rh -19.930 %pd  -58.680 %ag  -77.080 03¢y -80.590 1%61n -80.920 10835 .82.210
8Rh  -29.660 %pd  -66.270 1000 -78.310 104cq  -83.640 7In  -83.610 109 -82.720
8Rh -36.110 %pd  -69.980 01pag -81.330 105cd  -84.130 198y -84.180 1105 _85.830
8Rh  -44.990 %pd  -76.690 102pg -82.280 106cd  -86.730 9n  -86.350 gy -85.950
ORh -50.430 pd  -77.840 103pg  -84.660 07cd  -86.640 110 _86.310 125n  -88.500
9IRh -58.130 %pd  -81.550 04pg  -84.850 108cy  -88.760 1 -88.080 1133n  .88.040
9Rh -62.580 %pd  -81.830 1059 -86.820 109cd  -88.190 12n  _87.640 114sn-90.300
SRh  -69.200 100py  .84.880 106pg  -86.540 10cy  -89.830 13y -89.040 115sn  .89.570
%Rh -72.870 10lpy  -85.030 W07ag -87.920 11cq -88.780 4n  -88.210 1165n  -91.260
9%Rh -78.680 102pg  .87.430 08pg -87.210 12cd  -90.070 1S5y -89.210 7sn -90.180
%Rh -79.820 103pg  .87.010 10959 -88.210 13cd  -88.680 16n  -87.940 11830 .91.430
9Rh -82.700 104pg  -88.890 10pg -87.150 4cd  -89.610 W -88.660 11950 -89.910
%Rh -83.220 105pq  .87.940 Hlag -87.790 115cd  -87.800 18y -87.120 1205 .90.920
®Rh -85.330 106pgy  -89.300 120g -86.170 116cq  -88.300 90 -87.520 121gn  -89.310
100RK  -85.330 107pg  -88.050 3ag -86.560 cd -86.100 120, _85.680 1254 .90.010
101K -86.990 108pg  .88.950 iag -84.890 18cd  -86.240 2y .85.770 12350 .88.000
102Rh  -86.530 109pg  .87.390 15ag -84.820 19cd -83.510 22| 83580 12450 -88.490
103 K -87.730 10pq .87.910 16pg -82.570 120cq  -83.640 123 -83.430 1255n  .86.190
104Rh  -86.680 Hlpg .85.460 Hag -82.030 12lcd  -80.850 24n  -80.970 12650 -86.360
105Rh  -87.350 12pq  .85.800 H8pg -79.210 122cd  -80.410 125 -80.630 127sn -83.840
106Rh  -86.180 18pg  -83.450 97g -78.310 123cq  .77.260 12610 -77.990 1285y -83.710
107Rh  -86.330 4pg  -83.280 120pg  -75.190 124cd  -76.940 271y -77.400 12950 -80.920
108Rh  -84.720 15pg  .80.410 121ag  -73.940 125cd  -73.840 128n 74600 1305 .80.550
109Rh  -84.010 16pg  .79.750 12pg  -70.750 126cd  -72.780 1290 .73.620 1Blgn  -77.560
102K -81.950 "pg .76.350 12p0g  -69.640 127cd  -69.430 180y -70.560 18250 .76.410
11Rh -81.600 118pg  -75.200 1240g  -66.320 128cq  -68.290 Bn  -68.690 138gn -70.990
H12Rh  -79.150 19pq  .71.670 12509 -64.890 129cd  -65.030 1321n -63.320 1345y -67.200
13Rh -78.310 120pg .70.310 126pg  -61.500 1B0cd  -63.120 3%n -59.030 1350 -61.000
14Rh  -75.400 121pg  .66.600 127pg  -59.660 1Blcd -57.080 B4 -52.730 1365 -56.670
15Rh  -74.030 122pq  .64.830 128pg  -56.310 182cd  -52.680 ¥ -47.920 B73n  .50.210
16Rh -70.570 123pg  .60.850 12979 -53.810 133cd  -45.930 B3¢0 -41.350 1385n  -45.700
17Rh -68.760 124pq  .59.040 B0ag  -47.740 134cd  -41.010 ¥7n -36.230 13950 .38.920
118Rh  -65.100 125pg  -55.160 Blag -42.780 135cq  -33.960 1380 -28.820 140gn  -34.200
19Rh  -62.940 126pg  .53.370 2pg  -36.060 136cd  -28.850 139y -23.750 llgn  .26.770
120Rh -59.190 127pd  -49.450 1383pg  -30.640 187cd  -20.760 10n  -16.630 1250 -21.900
121Rh  -56.790 128pq  .46.840 B4pg  -22.560 138cd  -15.430 ¥ 110590 4350 -14.240
122Rh  -52.830 129pq  .40.230 135ag -16.970 19cd  -7.490 1421n 3,980 144sn  -9.490
125Rh  -50.050 B0pg  -35.200 Béag  -9.430 10cq  -2.180 43In  1.390 15sn 2500



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
1465n  2.600 148gsp  1.010 149Te  .0.020 148 .26.300 146xe -48.660 144cs  -63.320
475 9.660 493p  6.280 %010 .4.240 149 21.910 147%e -43.390 15cs  -60.280
1483n 15,080 1%05h 12,990 1BlTe  2.490 150 .15.910 148xe -39.790 146cs .55.510
4950 22.200 1lgp 18,510 %2Te 7,530 154 .11.240 149%e  -34.150 1cs -52.510
1%0gn 27,710 1525h 25,410 1583Te  14.370 152 .5.160 150xe -30.240 148Ccs  .47.800
1%1gn 35,100 153g5h  31.190 1%4Te  19.620 153 .0.180 15lxe -24.430 149cs  -44.230
15250 40.910 1%45p  38.380 1%5Te  26.660 %4 6.120 152xe  -20.260 1%0cs  -39.190
1535y 48.610 155g5h  44.580 15%6Te  32.410 1551 11.340 153%e -14.270 151cs  -35.350
%450 54.870 1%65p  52.090 57Te  39.930 156 17.780 1%4%e  -9.910 152cs  -30.170
%550 62.900 157sh 58,440 1%8Te 45,850 157 23.470 1%5%e  -3.760 153Ccs  .26.100
1565y 69.250 158sh  66.180 159Te 53570 158 30.540 156xe  0.920 154cs  -20.610
%750 77.420 1%9gp 72,770 160Te 59,710 159 36.410 157%e  7.480 1%5cs  -16.370
15850 84.040 1605y 80.480 161Te  67.450 160 43,630 158xe  12.690 1%6Cs  -10.760
1950 92.180 16lgh  87.150 162Te  73.690 161 49.670 159%e  19.700 157cs  -6.150
1605y 98,710 1625h 95,160 163Te  81.560 162 57,010 160xe  25.140 1%8Cs  -0.090
16l 107.280 1635p  101.880 164Te  87.910 163 63.160 16lxe 32320 1%9cs  5.070
16250 113.940 1645h  109.920 165Te  96.070 164 70.680 162xe  37.900 160cs  11.660
1635 122.460 1655h  116.680 166Te  102.400 185 77.160 163xe 45230 161cs  16.990
16450 129.330 1665 124.860 167Te  110.500 166 84.810 164%e  50.990 182cs  23.720
1655 137.910 167sph  131.610 168Te  117.150 167 91,250 165%e  58.500 163cs  29.270
1865 144.770 1685 139.890 169Te  125.080 168 98.830 166xe  64.390 164cs  36.170
167sn 153.390 1695h  147.020 170Te  131.850 169 105.500 167xe  72.070 165Cs  41.910
1685 160.550 170sp  155.590 17Te  140.560 1701 113.350 168ye  78.240 166Ccs  48.990
16950 169.280 1715p  163.200 172Te  147.230 174 119.750 169%e  85.940 167Cs  54.790
sy 12310 1725h  171.460 ﬁTe 155.800 izl 128.000 i;?Xe 92.010 iZCS 62.080
%sp 20,220 %Te 10,020 175Te 162.510 ml 134.850 172Xe 100.010 17005 68.180
9sp 30,290 1007 21 090 176Te 170.640 175| 142.970 173Xe 106.280 171Cs 75.500
100 101 Te 177.490 | 149.800 Xe 114.250 Cs 81.680
Sb.-37.330 Te -27.920 176 157.410 174%e  120.750 12Cs  89.030
1015 .46.600 102T¢  .38.030 104 8,070 177 ‘ 175 ‘ 173 :
102 103 102 | 164.260 Xe 128.770 Cs 95.350
Sb  -50.660 Te -42.420 | -15.830 178 176 174
103 104 103 | 172.080 Xe 135.080 Cs 102.740
Sb  -56.490 Te -49.330 | -25.600 179, 177 175
1045y 59 350 U5Te 52 260 104 31930 | 179.340 mx-s 142.860 176Cs 109.590
05gh 63920 10616 _57.940 105 38440 10356 5290 o e 149.350 oS 117.180
1065}, _66.330 077e _60.360 106 42450 104ye 15,870 Lo e 157.030 oS 123500
07gh 70320 10516 65,250 107 48520 0576 21520 ol 164'038 mgs 1;0.228
085 72,140 1097¢ 67,260 108 51950 10656 29,500 e 1raa S B
1095 75680 10Te 71,540 109 57010 07yxe .34.240 Xe 183.490 mgs 144'628
105 .77.080 HlTe .73.040 10 .59.870 108xe .41.380 106cs  -9.410 182 s 1514
Hlgp .80.070 112Te  .76.800 1Y .64.310 109%e 45,020 W07cs  -17.670 183CS 161.460
H2gh  -80.920 13Te .77.930 12| .66.690 H0xe -50.910 108cs  -23.330 15405 170.380
13gp  .83.520 4Te -81.150 13 .70.550 Hlxe -53.860 109cs  -30.690 MCS 180.690
H4sp  -83.940 15Te -81.950 14 72,530 12xe  -59.200 10cs  -35.750 Cs 189.700
115gph  -86.250 116Te  .84.720 115 .75.850 13%e -61.760 ics 42,190 10835 -7.990
H6sh  -86.320 Te -84.610 116 _77.280 4%e  -66.460 1205 .45.810 10985 -13.810
7sp  -88.250 118Te _87.180 17 .80.160 115%e -68.540 3cs  -51.160 11085 .22.220
18sp  .87.900 119Te  .86.970 118 .81.060 116xe .72.610 4cs  -54.420 111Ba -27.530
195p  -89.340 120Te  -89.070 19 83,520 ixe -74.070 115cs  -59.480 11283 -34.700
1205 .88.550 121Te  .88.430 120 .83.970 18xe .77.670 116Ccs  -62.190 11335 -38.580
21gp  .89.610 122Te  .90.010 24 .85.780 119%e .78.660 cs -66.420 14Ba  -44.940
122gh  .88.410 12Te  -88.920 122 .85.760 120xe .81.790 118cs  .68.530 11585 .48.500
123gh .89.180 124Te  .90.290 123 .87.400 121%e -82.300 19cs  -72.200 11683 -54.380
1245p  .87.710 125Te  -88.870 124 .86.900 122xe  -84.950 120cs  .73.860 Ba -57.230
125gh  .88.260 126Te  .89.960 125 .88.200 123%e -85.040 121cs  .77.100 118Ba  -62.130
1265 -86.450 127Te  -88.250 126 .87.410 124%e -87.100 122cs  -78.300 11983 -64.360
1275h  -86.850 128Te  .89.230 127 .88.410 125%e -86.770 123cs .80.980 12085 .68.680
1285h  -84.850 129Te  -87.540 128 _87.380 126xe -88.420 124cs -81.730 121Ba  -70.410
129gh  .85.120 130Te  -88.030 129 .88.190 127%e -87.650 125cs  -83.720 12283 .74.310
1305 .82.830 BlTe .85.900 130 .86.880 128xe -89.080 126Cs  -83.980 12383 .75.600
18lgp  -82.640 1%2Te  -86.260 18y .87.550 129%e -88.020 127cs  -85.680 12483 -78.940
1825h .80.120 133Te  .83.860 132 .86.080 130xe .89.240 128Cs  .85.480 12583 .79.750
1335 .78.970 134Te  -83.300 133 .86.570 18l%e -87.980 129cs  -86.880 12683 -82.490
1345h  .74.290 1%5Te  -78.630 134 .84.680 182xe  -89.200 130cs  .86.380 127Ba  -82.750
135gh  .70.440 136Te  .75.500 135 .84.280 133%e -87.920 Blcs -87.430 12883 -84.900
1365h  -64.920 187Te  -69.960 136 .80.210 134%e -88.750 182Ccs  -86.600 12983 -84.750
187sh  -60.690 138Te  .66.310 187 .77.150 135%e -86.990 133cs  -87.670 13085 -86.570
1385p  -54.090 139Te  .59.970 138 .71.500 136xe -87.160 134cs  -86.750 131Ba  -86.070
1395 .49.880 140Te  .56.230 139 .68.250 187xe -83.230 135Cs  -87.950 13283 -87.630
140gh  -43.730 141Te -50.110 140, _63.150 138ye -80.610 B¥cs  -86.810 13%Ba  -86.800
141gp  .39.250 142Te  -46.360 14 .59.690 139%e -75.520 ¥7cs  -87.030 134Ba  -88.380
1425h  -32.360 143Te  .40.390 142 .54.350 140xe .72.750 138Ccs  .83.750 13583 -87.450
143gp  -27.860 14Te  -36.510 143 50.770 14l%e -67.980 139cs -81.110 1363 -89.180
44sp  -21.640 145Te  -30.430 144 .45.370 142xe .65.220 140cs .76.570 137Ba  -88.090
145gp  .16.910 146Te  .26.210 145 41550 143%e  -60.190 Hlcs -74.210 1383 -88.920
1465h .10.610 147Te  -19.970 146 .36.140 144xe -57.050 142cs .70.260 13983 -85.600
47sh 5620 148Te  .15.500 147 .31.970 145%e -51.750 43cs  -67.600 14085 -83.760



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
141Ba  -79.290 1% a -85.580 1Blce -79.430 125pr  -58.420 H9Nd  -16.660 199Nd  156.900
142Ba  -77.600 17 a -87.390 1%2Ce -81.890 126pr  -60.930 120Nd  -24.830 19Nd  165.550
143Ba -73.830 138 a -86.840 1383ce -81.960 127pr  -64.940 12INd  -29.400 19Nd  172.750
144Ba  -71.920 1395 -87.780 134ce -84.020 128pr  .66.900 122Nd  -35.900 197Nd  181.490
145Ba  -67.670 140La -84.920 1%5ce -83.760 129y -70.280 12Nd  -39.560 198Nd  189.060
146Ba  -65.200 14l a -83.260 1%ce -85.670 B0pr 71,620 12Nd  -45.300 199Nd  198.120
147Ba  -60.740 1422 -79.310 187Ce -85.320 Blpy  _74.360 125Nd  -48.360 200Nd  205.850
148Ba  -58.300 3a -77.870 1%8ce -87.620 182pr  _75.260 126Nd  -53.540 2INd  215.010
14%Ba  -53.780 1442 -74.780 1%%Ce -87.150 8pr  _77.640 12INd  -56.130 120 910
1505 -50.820 145 2 -73.050 140ce -88.680 134pr .78.100 128Nd  -60.750 mpm .91
15133 -45.940 146 2 -69.240 14lce -85.880 35pr - .80.130 129\d  -62.800 mpm -14.240
152Ba  -42.600 147La -66.980 142ce -84.780 136pr -80.460 130Nd  -66.760 mpm -19.750
1533 -37.440 148 2 -63.410 43ce -81.040 B7pr  .82.350 BINd -68.170 124Pm -26.630
1%4Ba  -33.900 149 a -61.120 144ce -80.230 138pr 82,540 182Nd -71.490 125Pm -30.930
1%5Ba -28.510 150 5 -57.230 145ce -77.190 3% .84.830 133Nd  -72.200 mpm -36.770
1%6Ba  -24.740 1%l a -54.360 146Ce -76.000 140pr  _84.880 18INd -75.130 127Em '22'328
157Ba  -19.210 15212 -50.010 47ce -72.330 14lpr  .86.530 15Nd -75.730 128 m o
1583 .15.160 1582 -46.780 148ce  -70.830 142pr - .84.300 136Nd  -78.320 mpm -48.910
1%%Ba  -9.100 %4 a -42.140 14%Ce -67.490 143pr  _83.280 'Nd -78.620 mpm -53.600
1605 -4.450 15 2 -38.630 1%0ce -65.800 144pr .80.250 138Nd  -81.010 mpm -56.270
16lga  2.060 162 -33.720 lce -62.050 15pr  .79.410 13°Nd  -81.300 mpm 'gg'gog
162Ba  6.950 %La -30.010 1%2Ce -59.780 148pr  _76.970 140Nd  -84.100 mpm 6237
16382 13.660 1581 2 -24.980 153Ce -55.560 Wpr  75.790 INd  -84.290 134Pm '65';20
164Ba  18.780 1%¥la -21.020 1%4ce -52.900 148pr 72,980 142Nd  -86.480 135Pm -67.060
18583 25.620 160 5 -15.380 1%5Ce -48.380 9 .71.860 143Nd  -84.330 mpm -69.880
186Ba  30.960 1l a -10.770 1%6Ce -45.400 150pr  -69.090 144Nd  -83.820 um -r1.070
167Ba  38.010 16212 -4.700 157Ce  -40.550 1pr  67.470 145Nd  -80.850 mpm -73.610
1888 43.450 132 0.180 1%8ce -37.290 152pr  .64.310 146Nd  -80.520 139Em ';g'iig
16982 50.540 142  6.410 1¥9ce -32.320 153pr 62,170 INd -78.220 140 m e
1703 56.290 185 2 11.510 160ce -28.700 154pr 58,510 18Nd  -77.710 mpm -77.480
1Ba  63.620 186 17.980 16lce -23.230 15pr  55.930 19Nd  -75.160 mpm -80.310
172Ba  69.400 17 2 23.250 162Ce -19.010 156pr 51,910 150N -74.700 143Pm -81.010
1Ba  76.640 188 a2 29.790 183Ce -13.040 7Py -48.990 BINd  -72.020 144Pm '23'338
174Ba  82.690 169 2 35.200 164Ce  -8.620 158pr  _44.640 152Nd -71.020 145Pm BLTS
175Ba  90.110 0 2 41.810 185Cce  -2.430 159 41,530 153Nd  -67.890 mpm -81.310
17%Ba  96.610 a  47.530 16ce 2230 160py  _36.930 1%9Nd  -66.400 me ~78.920
17Ba  104.030 212 54.420 17Ce  8.610 161pr 33,350 155Nd  -62.800 148Pm -78.780
178Ba  110.130 182 60.190 188ce  13.430 162pr  _28.360 1%6Nd  -60.820 149Pm -7.100
1983 117.450 4 a  67.000 189ce  20.030 163pr 24,300 157Nd  -56.900 150Pm -76.770
180Ba  123.510 La  73.030 170ce  25.000 164pr  .18.680 1%8Nd  -54.540 mgm ';2'38
18135 130.710 176 2 80.050 "lce  31.560 165pr  _14.340 159Nd  -50.280 152 mo-ra.
18283 137.380 " a  86.750 172Ce  36.820 166pr 8,580 160N -47.660 153Pm -12.290
183Ba  147.290 182 93.620 18ce 43.720 7pr 3,950 16INd  -43.190 154Pm -71.400
18483 155.590 92 99.690 174Ce  49.070 168pr 2,040 162N -40.190 155Pm -68.870
185Ba  165.930 180La 106.520 175Ce 55.930 8%y 6.850 1635Nd  -35.200 156Pm '27'478
18683 174.640 18l 2 112.620 176Ce  61.530 10pr 13,000 164Nd  -31.540 157Pm -64.44
187Ba  184.200 18212 119.490 7Ce  68.900 pr 17.960 185Nd  -25.930 mim 'g;'gig
1888 192.490 18La 126.040 178Ce  74.940 172py  24.180 166Nd -21.930 159Pm '57'020
18983 201.880 184 2 135.320 1ce 81.870 %3pr 29.230 167Nd  -16.240 16°P2 :53'310
1, 2100 izLa 143.790 i:‘jce 87.480 13‘5‘Pr 35.700 isz -12.080 lpm 50,770
UL, 10610 187|_a 153.730 182Ce 94.390 176Pr 41.050 170Nd -6.120 62pm 16,780
12, 16450 188La 162.310 183Ce 99.940 177Pr 47.500 171Nd -1.750 63pm  -43.860
U3, 4310 189La 171.380 184Ce 106.820 178Pr 53.070 172Nd 4.340 4pm 39,340
14, 29.400 19OLa 179.700 185Ce 112.900 179Pr 60.010 173Nd 8.840 65pm 35 760
S, 36140 191La 188.780 mc(e 122.330 180Pr 66.040 174Nd 15.040 165pm 30,610
5, 40530 192La 197.280 187Ce 130.130 181Pr 72.600 175Nd 19.680 o -26.650
7 La 206.600 Ce 140.240 Pr  78.280 Nd  26.150 168

La -46.590 188 182, 176 Pm -21.280
18 5 .50.100 13ce  -7.190 Ce 148.270 Pr 84.660 Nd  31.070 169pm -17.190

189 183, 177,

19, e 150 1Ce 15 560 190ce 157.280 1B4Pr 90.220 178Nd 37.700 0pm 11700
120 15 Ce 165.150 Pr 96.720 Nd  42.760 71

La -57.920 Ce -21.220 101 185 179 Pm -7.320
2, 2310 16Ge 99210 192Ce 174.310 186Pr 102.750 18DNd 50.260 Y2pm 1600
122 17 Ce 182.800 Pr 111.730 Nd 55.310 173

La -64.680 Ce -33.800 103 187 181 Pm  2.890
123 18 Ce 191.680 Pr 119.620 Nd  61.950 174

La -68.640 Ce -40.570 104 188 182 Pm  8.660
124 119 Ce 199.330 Pr 129.220 Nd 67.170 175

La -70.500 Ce -44.270 105 189 183 Pm  13.280
125, 73890 120Ce 50010 Ce 208.780 Pr 137.070 Nd  73.550 6pm  19.330

190, 184,

1264 -75.270 12ce -52.950 USpr  .4.410 mgr igg'igg 18523 ;g'igg pm  24.220
27 a -78.020 12ce -57.990 Hpr  -10.870 o ‘ 186 ' 78pm  30.490
128 a2 -78.840 13ce -60.410 Wpr -19.110 193Pr 162.710 187Ng 90810 %pm  35.470
129 a2 -81.000 124ce -64.930 18pr 24,690 194Pr 170.700 mN 99.770 180pm  42.490
130 5 -81.380 125Ce -66.870 9 .31.870 195Pr 179.170 mgNd 107.120 Blpm  47.540
Bl a -83.210 1%6ce -70.820 120pr  _36.330 196? igg'%g ng Ei'ggg 182pm  53.710
132 5 -83.240 127ce -72.240 121pr 42,190 197r ‘ 101 i 183pm  59.000
1382 -84.840 18ce -75.540 122py  _45.750 mpr 203.760 192Nd 132.730 184pm  65.050
B4 a -84.570 1%Ce -76.390 12pr  50.830 Pr 212890 mNd 140.250 185pm  70.050
13¥La -85.970 130ce -79.170 124pr  53.850 M8Nd  -10.690 Nd  149.410 188pm  76.100



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
187pm  81.760 %sm  21.650 0gy  -31.730 16164 -65.500 Bty -71.760 140py  -43.460
188pm  90.310 1805m  26.210 gy -28.210 162Gd  -64.510 152Th  -71.130 1lpy  .45.830
189pm  97.640 18lsm  33.190 2gy  -23.220 183Gd  -61.540 15837p  -72.060 142Dy -50.280
190pm  106.530 825m  37.810 gy -19.350 164Gd  -60.180 1%4Th  -71.160 43py  .51.270
191pm  113.820 1835m  44.060 74Ey -14.110 165Gd  -56.870 1%5Th  -71.970 44py .56.030
192pm  122.340 1845m  48.880 ey -10.050 166Gd  -55.030 156TH  -70.920 1%5py -58.060
19%pm  129.780 1855m  54.940 6Ey  -4.740 167Gd  -51.240 %7Th  -71.210 146py  -62.210
1%4pm  138.620 186gm  59.570 7Ey  -0.560 168G -48.790 158Th  -69.770 Ypy  -64.250
195pm  145.940 ¥7Sm  65.650 78y 4.970 169Gd  -44.400 159Th  -69.640 148py  .68.310
19pm  154.040 1885m  70.900 ey 9510 10Gd -41.710 160Th  -67.830 py  .67.960
%7pm  161.310 1895m  79.420 8y 15.380 1Gd -37.120 1611y .67.350 150Dy -69.430
1%pm  169.650 1%0sm  86.320 1BlEy  20.000 12Gd  -34.100 162Th  -65.210 11py  .68.410
199pm  177.200 ¥lgm  95.180 82Ey  26.420 18Gd  -29.190 163Th  -64.400 152py  .69.930
200py  185.840 1925m  102.040 183y 31.000 174Gd  -25.830 164Th  -61.920 153py  .69.270
20lpm  193.520 19sm  110.640 184y 36.860 15Gd  -20.640 185Th  -60.630 154py  .70.720
202py  202.320 1945m  117.720 185Ey  41.710 176Gd -17.050 166Th  -57.820 155Dy -69.840
203pm  209.860 19%5sm  126.420 186Ey 47,390 7Gd  -11.760 167Th  -56.130 156py  .71.110
20%pm  218.650 1%5m  133.390 B’Ey  52.110 18G4 -8.000 168Th  .52.840 157py  -70.090
205pm  226.490 197Sm  141.420 188E,  57.690 1®Gd  -2.460 169Th  -50.530 1%8py -70.910
%5 11,090 1%8gm 148.210 BBy 62.910 180Gd  1.670 0Tp  -46.720 59Dy -69.490
e 18860 19sm  156.660 190Ey  71.030 1Blgd  7.490 1Th .44.130 160py  -69.900
125, _23'290 2005m  163.800 BlEy 77920 182Gd  11.800 172Th  -40.030 161py  .68.160
126G, _29‘690 20lgm  172.340 192, 86.180 183Gd  18.130 1%3Th  -37.080 182py  .68.240
g 33510 225m  179.750 198Ey 93.000 18iGd  22.270 74Th  -32.660 1635py  -66.170
128G, 39‘ 440 2035m  188.410 194Ey 101.430 185Gd  28.150 175Th  -29.330 164Dy .65.910
e 42 680 24sm 195.920 195Ey  108.400 186Gd  32.600 176Th  -24.560 15py  -63.520
130g _48‘050 2055m  204.270 19Ey  116.710 187Gd  38.320 77Th  -20.920 166py  .62.780
Ve 50770 265m  211.710 197Ey  123.550 188Gd  42.680 178Th .16.170 157Dy -60.060
vi2g _55'560 207sm  220.340 198Ey  131.240 189Gd  48.260 179Th  -12.390 168y .58.900
Lag _57‘620 2085m  228.050 19gy  138.070 190Gd  53.090 180Th  .7.330 189py 55,760
134 : 125 200gy  146.060 ¥1Gd  61.180 18lTh  -3.190 10py -53.960
Sm -61.590 Eu -7.590 201 102 182 171
s 63070 %5, 12810 Eu 153.180 Gd  67.640 Tb  2.260 Dy -50.280
Woem 66500 e, 10900 202E  161.380 198Gd  75.960 183Th  6.590 172Dy -48.220
1gm _67'740 g, 4'240 203g,  168.630 1%Gd  82.400 184Th  12.410 1%3py  .44.240
138G _70‘830 1295, _30'300 24y 176.910 19%Gd  90.760 185Th  16.520 74Dy -41.850
W95y 71550 W05, 34,220 25gy  184.010 1%Gd  97.330 186Th  21.960 175py -37.490
WG, 7 4'510 11, _39'750 206gy  192.370 197Gd  105.500 187Th  26.430 176py  .34.670
Wigm 75 340 Y20, 43160 27Ey  199.790 19%8Gd  112.080 188Th  31.850 py  -30.000
uzg, _78‘660 1g, _48'030 2082y, 208.000 19Gd  119.790 189Th  36.200 178py  .26.920
Werm 70440 e, 20,660 209gy 215570 200Gd  126.150 190Th  41.570 17%py -22.080
LG _82'320 15, _54'730 20gy  224.440 1G4 134.180 1¥1Th  46.170 180py .18.770
145 i 136 : 2Ey  232.480 202Gd  140.880 192Th  53.980 18lpy .13.700
Sm  -80.790 Eu -56.740 203 193 182
146 137 128 Gd  149.050 Tb  60.470 Dy -10.010
Sm  -80.900 Eu -60.230 Gd -11.350 204 194 183
147 138 120 Gd 155.870 Tb  68.280 Dy -4.550
Sm -78.620 Eu -62.010 Gd -16.060 205 195 184
148 130 130 Gd 164.120 Tb  74.750 Dy -0.640
Sm -78.940 Eu -65.270 Gd -22.810 206 196 185
149 140 131 Gd 170.890 Tb  82.560 Dy 5.130
Sm -77.220 Eu -66.400 Gd -26.880 207 197 186
150 141 132 Gd 179.210 Tb  89.070 Dy 8.790
Sm -77.470 Eu -69.300 Gd -33.150 208 108 187
151 142 133 Gd  186.130 Tb  96.850 Dy 14.270
Sm  -75.500 Eu -70.650 Gd -36.680 200 199 188
152 143 134 Gd 194.480 Tb 105.540 Dy 18.330
Sm -75.770 Eu -73.960 Gd -42.200 10 200 189
153 144 135 Gd 201.740 Tb 110.690 Dy 23.730
Sm -73.720 Eu -75.190 Gd -44.940 11 201 190
154 145 136 Gd 210.420 Tb  117.040 Dy 27.690
Sm -73.380 Eu -78.190 Gd -49.600 212 202 101
155 146 137 Gd 218.040 Th  124.660 Dy 32.980
Sm  -70.900 Eu -77.110 Gd -51.710 13 203 102,
156 147 138 Gd  227.250 Tb 131.300 Dy 37.300
Sm -70.090 Eu -77.410 Gd -55.990 14 204 103
157 148 139 Gd 235.170 Tb  139.110 Dy 45.080
Sm -67.130 Eu -75.780 Gd -57.680 2057 145 850 19400 0,950
1%85m  -65.820 M9Ey -76.290 140Gd -61.560 130T -5.600 2067, 153 730 195Dy 58,940
1%9Sm  -62.620 1%0gy  -75.080 11Gd -62.030 18l7p  -12.750 2077 160‘720 196Dy 65'180
180sm  -60.950 Blgy -75.420 142Gd -66.210 1827h  -17.520 2087 168420 197Dy 73010
16lsm .57.380 152y .74.030 3Gd -67.640 1337 -23.890 2007, 175‘250 ngy 79'100
1625m  -55.360 18gy  -74.280 144Gd -71.330 18%41h .28.110 2107, 183 200 199Dy 86.850
1635m  -51.450 B4ey -72.710 15Gd -72.780 135Th  -33.760 21y 190'540 ZOODV 92'930
1645m  -49.050 15gy  -72.460 146Gd  -76.250 136Th  .37.110 227, 108 950 201Dy 100,310
1855m  -44.580 1%6gy  .70.470 ¥Gd -75.240 187Th  -41.800 2137y 206'540 zosz 106'250
1665m .41.380 7y -69.700 148Gd  -76.070 138Th  -44.470 2y, 215'3 0 203Dy 113'870
167sm  -36.320 18Ey  -67.340 149Gd  -74.490 1%9Th  -48.650 257 223 180 204Dy 120,120
1685m  -32.980 19gy  -66.150 10Gd  -75.430 1401 -51.140 2167, 231‘880 ZOSDV 127'870
189sm -27.770 180Ey  -63.480 1Blgd -74.220 1417h  .54.990 277 239 820 ZOGDV 134210
05m -24.170 1By .61.950 1%2Gd  -75.100 142Tp  -55.960 2187y, 248'910 207Dy 142'120
lsm -18.730 162gy  -58.870 18Gd -73.680 1437p  -60.090 ) 208Dy 1 48'6 10
1725m -14.830 183gy  -56.950 1%4Gd  -74.460 1441h  -62.050 133py  -9.380 zogDy 156,620
sm  -9.190 164Ey  -53.560 1%5Gd  -72.920 145Th  -65.740 B4py -16.420 szy 162'960
1%4sm  -5.150 185gy  -51.250 1%6Gd -73.180 146Th  .67.500 ¥py -20.710 any 170.960
15sm  0.590 186Ey  .47.340 1%7Gd  -71.240 4Th  -71.180 Bépy  .27.020 mDy 177'700
16sm  4.760 7By -44.370 1%8Gd  -71.020 148Th  .70.560 7Dy -30.480 213Dy 186,080
7Sm  10.770 168gy,  .39.870 19Gd -68.740 149Th  -71.590 138py  .35.790 mDy 193'320
178sm  15.330 169y, .36.460 160Gd -68.120 1%0Th  -70.670 B9y .38.620 4 :



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
21%py  201.990 2040 105.380 192Er 14540 180Tm  -39.080 167yh  -61.030 153y -38.840
21%py  209.430 20%Ho  111.590 19%gr 19.430 18T -36.520 168yh  -61.990 144y -40.150
#7py 218.090 2Ho 118.960 19%Er 23.390 %2Tm -32.670 1%%vh  -60.800 %8y -43.040
218py 225,610 207Ho  125.270 195gr  30.730 18Tm  -29.860 170yh  .61.290 156y -43.790
2%y 234.800 208y 132.770 196Er  36.140 184Tm  -25.680 1lyp -59.730 7y -46.590
220Dy 242.690 2Ho  139.370 97Er  43.950 185Tm -22.520 172yp  -59.800 158y -47.490
22lpy  252.070 240 146.870 198gr  49.710 18T -17.980 1%yp -57.830 B9y -49.920
136 #Ho  153.220 19%gr  57.180 ¥7Tm -14.370 4Ypb  -57.350 %0y -50.520
Ho -11.270 212 200 188 175 161
Yo 17710 Ho 160.840 Er 62.810 Tm -9.570 Yb -55.060 Lu -52.720
1384, _21'750 28Ho  167.700 201Er - 70.140 189Tm  -6.440 176yh -54.290 162y -53.040
%40 27160 #%Ho  175.620 2%gp 75.770 ¥OTm  -1.720 7¥p  -51.650 183 4 -54.900
Who  -30.520 3o 182.730 2% 82.860 Y¥Tm  1.850 78yh  -50.480 %44 -55.040
Wl 35 280 o  190.970 20%Er  88.440 192Tm  6.360 9b  -47.290 %5y -56.780
U240 38.430 #THo 198.310 205Er  95.640 %Tm  9.920 180yph  -45.610 168y -56.650
e 42850 #1840 206.550 0%y 101.460 194Tm  14.420 8lyb -42.080 ¥y -57.910
Wino 44240 %o 214.010 27gr  108.840 1%5Tm  18.280 182y -40.100 18y -57.460
US,o 48,990 2040 222.690 208 114.770 19%Tm  25.280 1%yh -36.190 %94 -58.490
Who 51570 #1Ho  230.640 2%y 122.220 ' Tm  30.660 #4yp -33.970 0y -57.730
Wiho 55760 #2240 239.600 219 128.400 19%Tm  38.110 %yh  -29.900 7y -58.290
L840 58000 4o 247.630 ZEr 136.060 19Tm  44.020 18yp -27.120 2y -57.230
o 62170 %0 256.620 212Er 142,200 2°Tm  50.800 187yh  -22.650 3y -57.320
150 ’ 138 213gr 149.630 2Tm  56.470 188yh -19.540 4y -55.900
Ho -62.240 Er -9.870 214 202 189 175
Blyo 63960 W95, 12060 Er 155.960 Tm  63.450 Yb -14.730 Lu -55.530
240 -63 640 W05 _19.980 215Er  163.900 2%°Tm  69.080 190y -12.040 8y -53.720
5940 65 250 WiE, 3500 281 170.580 24Tm 75.800 ¥lyp  -7.390 "y -53.150
940 65080 W2E, 28870 2Ty 178.750 25Tm  81.400 1%2yh  -4.280 84 -51.010
5540 -66.640 W 31960 1%y 185.640 2%°Tm  88.190 %yb  0.160 9y -49.940
15610 -66.290 W 36920 219 193.840 2'Tm  93.980 ¥yb  3.290 80y -47.240
740 -67 580 USEr  38.510 220y 200.900 2%Tm  100.960 %yp  7.750 81y -45.690
810 67030 WSEr 43840 221gr - 209.600 *%°Tm  106.860 %eyb  11.250 2 -42.670
940 67 850 WiEr  46.490 222Er  217.050 #Tm  113.920 ¥7yb  18.050 83 -40.680
19040 -66.980 USe, 51 230 28Er 225.940 Z1Tm  120.070 198yp  23.130 By -37.520
Bl 67470 W, 53580 22%Er 233520 22Tm  127.280 %%vh  30.690 85y -35.200
18240 -66.260 05, 58.270 225Er 242,530 #5Tm  133.390 20yh  36.130 %8 u -31.630
16340 _66‘ 430 151, _58' 420 226gr  250.210 2¥%Tm  140.790 20lyp  43.010 187 4 -28.980
164 ’ 152 : 227Tgr  259.200 25Tm  146.900 202yh  48.330 188y -24.990
Ho -64.890 Er -60.670 216 203 189
165 153 141 Tm 154.320 Yb  55.180 Lu -21.910
Ho -64.720 Er -60.480 Tm -10.360 217 208 190
166 154 142 Tm 161.040 Yb  60.620 Lu -17.380
Ho -62.880 Er -62.460 Tm -14.380 218 205 101
167 155 143 Tm 168.810 Yb  67.440 Lu -14.750
Ho -62.210 Er -62.240 Tm -19.780 210 206 19
168 156 144 Tm 175.670 Yb  72.680 Lu -10.560
Ho -60.020 Er -64.220 Tm -23.600 220 207 103
169 157 105 Tm 183.490 Yb  79.470 Lu -7.500
Ho -59.000 Er -63.860 Tm -28.630 21 208 10
170 158 146 Tm 190.510 Yb  84.880 Lu -3.520
Ho -56.340 Er -65.560 Tm -30.620 222 200 105
171 159 147 Tm 198.800 Yb 91.840 Lu -0.410
Ho -54.660 Er -65.070 Tm -36.000 223 210 106
240 51530 605, 66,480 W8T 39220 Tm 206.210 Yb  97.360 Lu  3.690
173 ’ 161 ' 149 ’ 24Tm  214.660 2lyh  104.460 ¥y 7.210
Ho -49.610 Er -65.620 Tm -44.020 225 212 108
174 162 150 Tm 222.230 Yb 110.180 Lu 13.470
Ho -46.190 Er -66.640 Tm -46.620 226 213 199
175 163 151 Tm 230.790 Yb 117.370 Lu 18530
Ho -43.840 Er -65.500 Tm -51.300 207 214 200
176 164 152 Tm 238.420 Yb 123.250 Lu 25.610
Ho -39.950 Er -66.180 Tm -52.020 228 215 201
177 165 153 Tm  247.050 Yb  130.490 Lu 31.130
Ho -37.170 Er -64.760 Tm -54.310 229 216 202
178 166 154 Tm 254.750 Yb 136.260 Lu 37.620
Ho -32.970 Er -65.100 Tm -54.760 230 217 203
179 167 155 Tm 263.470 Yb 143.780 Lu 42.930
Ho -29.860 Er -63.350 Tm -56.820 215y 150,020 24y 49430
8040 -25.500 168Er  .63.240 1%6Tm -57.160 143yp  -6.290 29 157 710 205, 54840
BlHo -22.190 9er  -61.150 Tm  -59.180 144yp  -12.280 20y 164 180 2060, 61280
®2Ho  .17.560 0gr  .60.580 5Tm  -59.300 15yp -16.120 21y 171 980 27y 66.560
Ho -13.880 Er  -58.060 9Tm -61.040 146yp -20.170 22y 178 630 28, 73040
¥Ho  -8.900 g 56.930 *0Tm  -60.910 147yp  -23.950 23y 186.910 209, 78380
¥Ho  -4.860 g 53.920 ®1Tm  -62.400 148yp  -29.940 24y 103 940 200, 84.940
%40 0.400 gr 52,520 2Tm  -62.060 4%p  -33.210 25y 200 360 23, 90.450
®'Ho  4.020 PEr -49.210 3Tm -63.120 %0yp  -38.620 25y 209 500 220, 97170
¥8Ho  9.150 gy -47.400 ®4Tm -62.530 ®lyh -41.280 27y 217 990 23, 102.840
%o  13.160 TEr 43610 15Tm  -63.270 152yh  -46.540 28y 295 240 219y 109680
Ho 18.140 18y -41.310 6Tm -62.350 1%3yp  -47.300 29y 933.720 215, 115520
¥lHo  22.100 9gr  -37.230 "Tm  -62.790 %%yp  -50.130 20y 240,990 216, 192410
¥2ho  27.130 180gr  -34.620 168Tm -61.580 %5yh  -50.260 2y 249 630 27y 198440
%30 31.350 8lEr -30.330 9Tm  -61.530 %6yp  -53.050 22y 257 100 218, 135 500
%440 38.710 182gr 27.490 0Tm  -59.940 57yh  -53.450 233y 266350 2190, 141460
Ho  44.620 18gr 22,870 Tm -59.490 1%8yh -55.810 24y 274470 20, 148820
%o 52.390 8%y -19.630 2Tm  -57.440 %%vp  -55.930 : 21, 156 240
4o  58.510 18gr -14.680 3 Tm  -56.450 ®0yp  -58.140 8y -6.430 220, 162660
%8Ho  65.850 186Er  -11.050 Tm -53.960 lyh -58.010 ¥y -10.800 23, 169270
9940 71.880 187gr 5,880 5Tm  -52.700 162yp  .59.900 148y -15.080 22, 177'170
0o 79.230 188gr 2,680 % Tm -49.970 13yh -59.640 9y -21.140 25, 184140
2MHo  85.220 B9gr  2.440 YTm -48.210 o4yp  -61.250 30y -24.920 25, 192200
22Ho  92.220 10gr  6.020 8Tm -44.930 15vh -60.650 By -30.340 21, 199320
Ho  98.170 1Er 10.980 9Tm  -42.720 1%6yb  -61.950 %2y -33.530 :



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
228y 207.440 294 93.990 19912 -2.120 184w -46.390 17Re  -35.040 242Re 241.490
29y 214.610 215Hf  100.810 2013 3.690 185w -44.030 168Re -36.110 2435Re 248.800
BOy 222710 2184 106.250 MlTa 8,270 186w -43.330 15%Re -38.630 244Re 257.090
By 229.910 27Hf  113.180 20213 14.810 187w -40.730 170Re -39.360 2%5Re  265.140
321y 238.150 2184 118.820 203Ta  19.880 188y -39.600 lRe -41.650 246Re 275.020
B3y 245560 Z194f  125.970 4Ta 26.220 189w -36.680 2Re -42.120 %7Re 282.390
B4y 254.490 220Hf  131.770 25Ta  31.210 %W -35.110 1Re -44.020 248Re  291.340
35y 262.420 2214f  138.850 20613 37.400 ¥y 32,170 174Re -44.240 2Re 298.720
By 271.520 222Hf  144.850 27Ta 42.290 192y -30.470 1%Re -45.810 0Re 307.220
By 279.640 2BHf 152.320 208Ta  48.660 198w -26.170 1%Re -45.690 15905 _4.330
2244f  158.480 209Ta  53.580 194w 24550 "Re  -46.920 :

149Hf  -7.260 225 210 105 178 100s  -9.070
1504 13980 Hf 166.480 Ta 59.710 W -21.040 Re -46.470 10 10710
151 17‘850 226Hf  173.010 2Ta  64.780 %W -19.220 %Re -47.410 6208 1 4'690
20 23900 2271 181.330 2213 70.910 197w -15.680 180Re -46.620 16900 16410
153,4¢ _27‘260 2284f  187.990 23Ta  76.010 198w .13.610 18lRe -47.240 1640 _20'2 0
4y 33950 2294 196.020 2Ta  82.340 19w -10.010 182Re -46.180 16500 21840
54 34530 2304 202.560 25Ta  87.640 20p  -7.340 185Re  -46.330 16605 .25 440
15644 _37‘990 Z1hf 210.600 21%Ta  94.140 2w -1.530 18iRe -44.740 1670 _26'770
7 38820 232Hf  217.400 27Ta  99.550 22y 2560 185Re  -44.330 16805 -30.020
158 41‘800 Z3834f 225.590 218Ta  106.220 03w 8.940 185Re  -42.440 1690 30'970
59 4830 2341 232.600 219Ta  111.830 24y 13.620 1’Re -41.710 100s 33980
160,4¢ _45'740 B54f  241.440 22073 118.560 205y 20.220 1882e  -39.610 110, _34'770
oy 46‘320 Z64f  249.110 22173 124.340 206y 24.840 1892e -38.510 120, _37' 450
6206 48980 B7HF  258.020 222Ta  131.250 27w 31.240 190Re -36.130 130s -37.920
163y 49‘320 Z8f  265.780 22%Ta 137.230 208y 35.710 191Re  -34.950 170 40'3 10
B4 51630 294 274.820 224Ta  144.360 209y 41.970 192Re -32.490 50s 40350
165 i 2404f  284.420 225Ta 150.260 20y 46.720 1932e  -30.900 176 :

Hf -51.730 226 11 104 Os -42.450
166 151 Ta 158.120 W 52.920 Re -27.600 177

Hf -53.820 Ta -4.330 227 212 105 Os -42.300
167 152 Ta 164.570 W 57.580 Re -25.410 178

Hf -53.740 Ta -8.780 228 213 106 Os -44.040
168 153 Ta 172.370 W 63.810 Re -22.340 179

Hf -55.550 Ta -14.920 220 14 197 Os -43.560
169 154 Ta 178.980 W 68.540 Re -20.660 180,

Hf -55.110 Ta -18.780 230 215 108 Os -45.060
0t 56,580 5Ty 24870 Ta 186.620 W 74.880 Re -17.530 W00 44260
71 : 156 ' BlTa  193.280 26y 79.810 1%Re -15.500 182 :

Hf -55.850 Ta -26.640 232 o7 200 Os -45.390
172 157 Ta 200.780 W 86.290 Re -12.130 183

Hf -56.890 Ta -30.220 233 218 201 Os -44.330
173 158 Ta 207.510 W 91.330 Re -9.530 184

Hf -55.820 Ta -31.440 234 219 202 Os -45.020
174 150 Ta 215.350 W 97.920 Re -4.190 185

Hf -56.470 Ta -34.620 235 220 203 Os -43.450
175 160 Ta 222.300 W 103.210 Re  0.000 186

Hf -55.090 Ta -36.090 236 221, 204 Os -43.560
176 161 Ta 230.760 W 109.920 Re 6.050 187

Hf -55.260 Ta -38.970 237 222 205 Os -41.720
177 162 Ta 238.240 W 115.360 Re 10.560 188

Hf -53.540 Ta -40.090 238 223 206 Os -41.350
178 163 Ta 246.860 W 122.250 Re 16.570 189

Hf -53.450 Ta -42.750 230 224 207 Os -39.260
179, 164 Ta 254.570 W 127.870 Re 21.180 190

Hf -51.400 Ta -43.550 240 225 208 Os -38.690
180, 165 Ta 263.860 W 135.000 Re 27.160 101

Hf -50.790 Ta -45.880 a1 226 200, Os -36.530
181 166 Ta 272.550 W 140.850 Re 31.720 102

Hf -48.170 Ta -46.420 242 227 210 Os -36.020
26 47 160 67Ty 48520 Ta 281.490 W 148.380 Re 37.610 19900 33,620
183 : 168 ' 243Ta  289.210 228 154.590 2lRe  42.400 104 :

Hf -44.230 Ta -48.800 29 162190 22ne 48260 Os -32.620
1B44f  .42.820 169Ta  -50.670 14w -7.650 230 168‘ 100 2135, 52'950 19%0s  -29.610
185Hf  -39.500 1072 -50.690 15w -11.700 20y 176,000 24pe 58830 1%60s  -27.970
1864f  .37.920 171Ta -52.190 156y .18.170 2y 182'300 2153 63'560 1970s  -25.090
187THf  -34.420 172Ta  -51.890 157w -20.160 2 189.910 25Re 69,510 1%0s  -23.900
1884f 32,290 1%Ta -52.970 158y -24.280 2y 196'290 NiRe 7 4' 240 1990s  -20.850
1894f  .28.300 174Ta -52.320 ¥ -25.420 2y o0 4'090 218, 80'560 2005 -19.290
1901 -26.010 15Ta -53.040 180w -29.040 200 210.650 293¢ 85590 M1os -16.140
914 -21.470 %Ta -52.140 1Bl -30.430 21y 218‘950 22034 91'8 20 2205 -13.900
192Hf  -19.310 7Ta -52.390 182y -33.850 280 226160 2ing 97050 05 -8.640
198 -15.220 178Ta  -51.130 183w -35.000 29 234840 2200 103.460 Wios  -4.890
1994 -12.770 %Ta -51.210 14w -38.110 20 242'390 23R 108‘860 Mps  1.110
195Hf  -8.740 18072 -49.590 185W  -38.950 20y 251 190 24ne 115 370 2605 5.250
1964f 6,090 18173 -49.090 186y 41,740 202y 259‘530 25 121‘010 270s  11.390
197Hf  -2.000 18273 -47.000 187w -42.310 23 288150 26Re 127 720 2805 15.660
1984f 1,060 183Ta  -46.000 168y .44.830 204y 275'330 27, 133'550 2905 21.820
191 7.300 189Ta  -43.640 189w  -45.110 250 286,500 2850 140750 200s  26.040
2004f  11.930 185Ta  -42.330 70w -47.400 200y 293'780 295 146'820 2110s  31.940
201hf  18.790 186Ta  -39.640 7w -47.400 2any 303‘290 20Rg 15 4'050 2205 36.260
2024 23.980 187Ta -38.150 12y -49.310 ‘ ZiRe 160260 M30s  42.330
2034t 30.780 18873 -35.030 8w -49.020 1%6Re  -2.460 22, 167‘610 2140s  46.680
2044f  35.710 18%Ta  -33.030 174w  -50.550 1%’Re  -9.060 2ne 173 850 2150s  52.600
205hf 42,340 19013 .29.530 175w -49.900 1%8Re  -11.490 2R, 181'150 21605 57.000
206t 47.180 9¥1Ta  -27.470 8w -51.140 °Re -15.710 23R 187‘ 420 270s  63.030
2074f  53.890 19274 -23.150 7w -50.220 160Re -17.480 26Re 104 940 2805 67.580
2084t 58.810 19973 -21.050 178y .51.050 16lRe -21.030 27, 201‘ 420 290s  73.740
209Hf  65.270 194714 .17.440 %W -49.830 162Re -22.960 28ne 209400 22005 78.360
204 70.300 1%Ta -15.070 180w -50.410 155Re  -26.330 9% 216,630 210s  84.620
24t 76.860 19T -11.470 181y -48.850 169Re -27.890 208e 224 900 2205 89.480
224t 81.960 197Ta  -8.860 182 .48.840 1652e  -31.030 201 232'800 2205 95.840
234f  88.670 19%Ta 5170 18w -46.830 166Re -32.300 : 2240s  100.850



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

22505 107.400 208 8.640 191pt 35,090 2pu -9.550 24Tau 210.560 2284 78.070
22605 112.640 209 12.890 192pt 35,540 %Ay -12.870 248y 218.200 294 83.920
2270s  119.390 20 18,710 193pt  .33.880 74U -14.300 29y 224540 B0y 88.460
22805 124.860 2 22.930 194pt  .34.130 75Au -17.340 20ay  230.820 Blhg  94.530
2205 132.040 22 28500 195pt 32,290 176au  -18.520 BIay  237.450 B24g  99.290
2005 137.760 23 32.800 19pt 32,270 A -21.320 B2ay  245.170 3349 105.830
210s  145.000 2% 38.610 197pt  -30.010 178y -22.280 53y 253.030 449 110.910
2205 150.890 29 42.930 19%8pt 29,640 a0 -24.820 54U 260.850 3549 117.580
238305 158.300 218 48.610 199pt  .27.490 180ay  -25.530 25Au  266.770 B0 122.730
240s  164.190 A7 52.970 200pt 26,730 Blay -27.810 6y 274.740 BTHg  129.440
250s  171.490 28 58.620 201pt  -24.160 182ay  -28.240 XTaAu 281.970 28Hg  134.670
2605 177.430 29 63.160 202pt  _23.060 183y -30.250 8y 290.840 Z%4g  141.450
270s  184.900 20 68.960 203pt  .20.350 B4y -30.370 B9y 298.140 2404g  146.620
23805 190.990 24 73.680 204pt  _18.540 185Au -32.010 260ay  306.560 2414 153.480
2°0s  199.020 22 79570 205pt  .13.710 186y -31.820 BIay  314.170 2424 158.990
2005 205.990 23 84.440 206pt  _10.430 187Au -33.130 262py  322.810 234 166.220
2410s  214.460 24 90.410 207pt  .4.800 188Ay  -32.550 263ay  330.900 24Hg  174.310
2420s  221.930 25 95430 208pg 1,120 189Au -33.570 g 4.840 245Hg  181.550
2830s  230.190 226r  101.560 209pt 4,530 1%0Ay  -32.800 mHg 2'890 2464 187.020
2440s  237.370 227 106.790 20pt  8.440 ¥1Au  -33.560 mHg 1160 24THg  194.060
250s  247.150 228 113.180 2lpt  14.230 192py  -32.550 lan _2'880 2484 199.570
24505 254.940 29 118.670 22pt 18210 198y -33.100 mHg _6'6 0 2¥4g  206.790
24105 262.360 B0 125510 23pt  23.850 194ay  -31.860 175Hg _8'110 204 212.820
24805 269.330 B 131.310 2%pt  27.850 1%5Au -32.190 ung _11' 610 Bl4g  220.370
29%0s  278.660 232 138.350 215pt  33.540 19%Au -30.760 mHg 12790 2Hg  226.600
2005 285.710 B3 144.200 21%pt 37530 97au -30.810 mHg _16'010 34 234.340
%10s  294.130 B4y 151.350 27pt  43.290 1%8Au -29.100 mHg _16'990 49 240.850
25205 301.560 B8 157.220 218pt  47.350 1Ay -28.720 mng _19'9 0 254G 248.570
25305 309.850 B6r 164.220 2%t 53.060 200ay  -27.040 181Hg _20'680 6y 255.160
162 By 170.130 20pt 57270 WAy -26.320 w2 ’ %7Hg 263.170

Ir -2.200 238 21 202 Hg -23.410 258

6 6120 Ir 177.140 Pt 63.080 AU -24.140 1,y 23860 Hg 270.060
164, 8'160 39 183.280 222pt  67.390 W3ay 23,140 184Hg 26'330 B%4g  278.760
65, 11880 240 190.970 2%pt  73.270 24py -20.860 mng 26520 260Hg  285.760
16, 13830 24 197.880 24pt  77.790 2050y -19.180 18ng -28.580 2lHg  294.190
167), _17‘370 242)r 206.210 225pt  83.820 26ay  -14.620 187Hg _28' 450 624 301.450
8, 19150 23y 213.160 226py  88.480 27Ay -11.470 18ng 30270 %319  310.040
169, 22340 24 221.120 27pt 94,680 287y -6.390 189Hg 50,810 2449 317.820
0, 23760 245y 229.400 228pt  99.560 297y -2.600 19ng 31330 5Hg  327.930
1 ‘ 246y 237.590 22%pt  105.940 0ay 2,690 o9 : 266 336.390

Ir -26.700 47 220 211 Hg -30.640

172 Ir 245.030 Pt 111.080 Au  6.550 102 173

Ir -27.810 248 231 212 Hg -31.890 Tl 8.000
173 Ir 251.820 Pt 117.930 Au 11.830 103 174

Ir -30.400 249 232 o3 Hg -30.940 Tl 5.920
174 Ir 258.800 Pt 123.360 Au 15.790 104 175

Ir -31.290 250 23 o4 Hg -31.940 T 2120
175 Ir 267.750 Pt 130.260 Au 21.240 105 176

Ir -33.660 251 234 15 Hg -30.800 Tl 0.300
176 Ir 275.060 Pt 135.900 Au  25.230 106 177

Ir -34.510 252 25 6 Hg -31.660 Tl -3.240
177 Ir 283.150 Pt 142.980 Au  30.710 197 178

Ir -36.330 253 236 27 Hg -30.170 T -4.870
178 Ir 290.380 Pt 148.590 Au  34.710 108 179

Ir -36.810 254 237 18 Hg -30.750 TI -8.170
179 Ir 298.280 Pt 155.590 Au 40.170 109 180

Ir -38.700 255 238 219 Hg -29.120 Tl -9.500
180 Ir 305.960 Pt 161.180 Au  44.230 200 181

Ir -38.630 256 239 220 Hg -29.300 Tl -12.570
181 Ir 315.230 Pt 168.200 Au  49.600 201 182

Ir -40.170 20py  174.010 215, 3860 Hg -27.450 Tl -13.650
182 .39.670 18pt  0.810 241py 181 680 225, 59,340 0249 -27.280 1837] -16.440
183 .40.920 166pt 5,000 22p; 188 150 235, 63620 034 -25.190 1841 .17.260
B4y -40.260 17pt  .6.770 23py 196.490 245, 69.190 W4Hg  -24.660 1857 -19.740
185r.41.100 168pt  .10.630 244 203‘110 225, 73‘690 W54y 22,520 86T -20.360
186y .39.970 189pt  -12.530 245y 213'160 2265, 79' 200 26Hg  -21.200 18771 22,510
7y -39.920 0pt  -16.110 26p;  218.800 275, 84.060 07Hg -16.780 1887 .22.880
188 _38.410 7lpt 17530 247y 227'030 28, 89‘910 2084 -13.990 89T 24.760
189y -38.280 172pt  20.930 28py 233,850 295, 94.770 M%Hg  -8.950 1907 _24.840
190 _36.820 3pt  .22.180 249, ’ 230 : 204 5,580 1917 _26.490
101 174 Pt 241.760 Au  100.840 1 102

Ir -36.530 Pt -25.250 250 31 Hg -0.320 Tl -26.300
102 175 Pt 248.140 Au  105.940 212 103

Ir -34.800 Pt -26.250 251 232 Hg 3.130 Tl -27.710
103 176 Pt 256.180 Au 112.470 13 104

Ir -34.410 Pt -29.000 %%y 282,890 235, 117890 Hg 8.510 T -27.190
94y -32.390 pt  -29.580 253 ' 234 ’ Z4Hg  12.020 1957 -28.420
105 178 Pt 271.060 Au 124.450 215 196

Ir -31.680 Pt -32.180 254 235 Hg 17.640 Tl -27.750
106 170 Pt 277.930 Au  130.040 216 107

Ir -29.220 Pt -32.410 255 236 Hg 21.350 TI -28.590
197 180, Pt 285.360 Au  136.760 7 108

Ir -27.920 Pt -34.580 B0y 292 680 2a, 142,310 Hg 27.010 TI -27.680
198y .25.770 18lpt  .34.640 257 ‘ 238 ‘ 28Hg  30.710 1997 .28.220
199 182 Pt 301.920 AU 149.220 219 200

Ir -24.520 Pt -36.470 258p;  309.210 295, 154.630 Hg 36.120 TI -27.100
200 21,890 183pt  .36.200 259p 317'960 2000, 161' 410 220Hg  39.800 2001 27.330
Ly .20.390 184pt 37780 260py 35590 210, 167 180 2249 45.080 2027 -26.040
202 .17.620 185pt  -37.150 ‘ 225, 174550 222Hg  48.980 2037) 25,900
2% .15.430 186pt  -38.220 ®7au 3.730 235, 181'310 22Hg  54.460 2047 -24.190
24y .10.430 187pt  -37.250 18y 1.510 245, 101250 22449 58.380 2057 .23.780
25 .6.880 188pt  .37.140 18%Au  -2.350 25, 197'390 25Hg  63.930 2067 -21.920
206y .1.250 189pt  .35.880 0Au  -4.290 ‘ 226Hg  68.090 2071 -20.710

246
207 2,800 190pt  _36.560 Ay -7.890 Au 204690 214y 73.770 208T]  .16.640
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209T) .13.890 189pp  -18.520 24pp  279.930 243gj  130.810 222pg  23.610 1At -10.620
20T 9.190 1%0pp  -20.870 25pp  288.320 244Bj  137.180 2Bpg 27990 202pt -10.660
27 5,970 91pp  -20.880 26pp 295,780 2%5Bj  142.120 224po  30.890 203At -12.090
2211 .1.220 192pp  -23.090 27ph  305.610 246j  148.510 25pg  35.350 204pt -12.060
2371 2.250 19pp  -22.830 28pp  313.710 247Bj  153.720 2%pg  38.450 257t -12.960
21471 7.200 194pp 24,790 269 323.860 24%gj  160.180 27pg  43.120 206t -12.770
2571 10.790 195ph  -24.300 210pp  332.270 249Bj  165.600 28pg  46.240 207pt -13.580
21871 15.990 19%pp  -25.960 27lph 342,060 20Bj  172.090 22%pp  51.000 208at 12,770
2771 19.590 197pp  -25.260 272pp  350.380 X1 177.560 B0pg  54.400 2097t -13.280
2187 24.490 19%pp  -26.610 23pp  360.040 2Bj  184.380 Blpg  59.220 20at 12,270
2197 28.270 199pp 25,670 1785 18310 253gj  190.120 B2pgy  62.810 2Uat -11.870
22011 33.670 200pp  _26.710 95, 14270 4B 197.040 Zpg  67.910 22pt -8.750
2217 37.680 20lph  25.610 160g; 12‘100 255Bj  202.880 B4pg  71.720 2134t -6.990
2227 42.630 202ppy  _26.300 5 geao 26Bj  210.000 Bpg  77.010 2ipt -3.230
223T| 46.540 203ph  -24.990 102g; 6‘ 410 257Bj  216.070 B6pg  81.120 215At  -0.960
2471 51.670 204pp  _25.440 95 3000 28Bj  223.260 B7pg  86.950 26at  2.940
225T| 55,600 205ph  -23.900 104 1'390 2598 229.210 B8y 91.380 2ATat 4.890
226T] 60.850 206pp  -23.980 105 _1‘930 260Bj  236.650 B9 97.370 218t 8.460
22771 65.000 27pp  -22.020 1855 3300 1j  243.050 240po  101.920 21SAt  10.940
228T] 70.300 208pp  -21.150 167g; 6'280 262pj  250.390 241pg  107.960 2200t 14.610
2297 74.600 209pp  .17.170 1885 7350 263gj  257.040 242pg 112560 21pt 17.200
23071 80.080 210 -14.800 1895i _10.050 269Bj  264.770 23pg  118.610 22pt 21.350
BT 84.590 2lpp  -10.160 190g; _10'880 265gj  271.720 244pg  123.270 223at  24.140
271 90.310 22py  7.390 5 13310 266Bj  279.790 245pg  129.450 26pt 28.090
237 95.070 23pp 2,520 1o2g; 13'860 267gj  287.290 246pg  134.370 225At  30.900
4TI 101.260 2%p  0.410 195 16,050 28Bj  296.790 2%7po  142.140 2267t 34.950
25T 106.370 2%pp 5,320 104g; _16'320 2698j  304.870 248pg  146.840 22Tat  37.980
6T 112.640 218pp  8.340 1955, 18,950 270Bj  314.720 24%pp  153.410 2287t 42.250
277 117.820 27pp  13.270 19g; _18.230 271gj  323.080 20pg 158510 229At  45.330
87| 124.190 28pp  16.480 197g; _19'9 0 272Bj 332570 lpg  164.980 Z0at  49.710
9T 129.430 2%p  21.600 1985 10,750 273gj  340.920 %2pg  170.120 Blpt  53.070
24071 135.790 22%ph 25,000 199g; _21'1 2 274Bi  350.230 %3pg  176.960 220t 57.540
2417 142.950 22lpy  30.970 2081 20,680 275gj  358.710 4po  182.350 238pt 61.140
242T| 149.600 222ph  34.320 201p; _21'730 275gj  370.620 5pg  189.270 24t 65.860
203T] 154.920 223pp  39.220 2020 : 181 6pg  194.190 25At - 69.680
244 - Bi -21.060 Po  20.060 257 236
Tl 161.710 Pb  42.660 5 21810 2py 15550 Po 201.900 At 74.600
205T] 167.210 225ph  47.860 200g; 20'900 183p, 13‘2 0 %8pg  207.650 2Tat - 78.550
2467 174.170 226pp  51.370 0551 21 310 ®py 0130 %o 214.770 ZBpt 84.220
24771 179.920 22’ph  56.540 200g; _20'110 185p,, 7'200 2%0pg  220.530 29t 88.610
2487 186.810 228pp  60.310 2751 20,200 py 3630 ®lpg  227.920 240at  94.350
29T 192,570 22%pp  65.590 2085; 18740 B7pg 2220 %2pg  234.010 241at  98.860
25071 199.730 2%ph  69.540 209g; _17'990 188p, _0'770 %3pg  241.360 2427t 104.560
BT 205.790 Blpy 75,010 2051 _14.430 90 1660 B4po  247.620 243pt 109.140
252T] 213.090 22ph  79.180 g 12'050 190p 4' 430 5pg 255,370 24At  114.870
37 219.190 Z3pp  84.850 225 7870 Bipy & 060 26pg  261.990 245at  119.520
254T] 226.630 24ph  89.320 213g; _5'180 192p,, _8'060 %7pg  270.070 245t 125.400
255T] 232.990 2%ph 95510 21g; _0'660 193p, _8'570 %8pg  277.240 247at 130.270
6T| 240.470 Z6pp  100.260 255 2140 %4py 10,850 %o  286.750 248pt  137.690
27T] 246.560 27ph  106.570 a16g; 6‘550 195p 11'190 20 294.490 29At  142.600
28T 254.410 Z8pp 111.450 2751 o480 19pg -13.400 27lpg  304.230 20at  148.830
29T 261.170 2pp  117.790 218g; 13; 940 197p4 _13'540 22pg  312.300 At 153.870
2607 268.890 240pp  122.710 29 17170 19850 15530 23po  321.640 %27t 160.070
81T 275.880 241pp  129.100 205 21810 19pg 15320 274po  329.640 28At 165.140
262T] 283.920 242ph  135.490 2 25'080 200p, »17'170 25pg  338.900 254t 171.590
3T 291.140 243pp  142.100 225 29,890 2py 16700 21%pg  349.460 Z5at 177.020
264T] 299.520 24ph  147.080 223g; 33‘190 202p, _18'220 27pg  358.450 256At  183.610
65T 307.300 245pp  153.850 245; 37740 25y 17570 278pg  366.190 7pt 188.290
266T) 317.110 24%ph  158.810 2250 ’ 204 : 2% 375.510 258t 195.950
267 247 Bi  41.290 Po -18.740 250
TI 325.540 Pb 165.920 2260 205 184 At 201.680
268 248 Bi  46.030 Po -17.860 At 22.630 260
Tl 335.770 Pb 171.320 2270 206 185 At 208.530
260 249 Bi  49.540 Po -18.830 At 18.320 261
Tl 344.560 Pb 178.190 2280 207 186 At 214.220
0pp 183 640 Bi 54.340 Po -17.720 At 15.970 225, 291 300
pp  13.720 Blpy 100790 2298j  58.130 28pg  -18.230 B7at 12.340 2351 297400
6pp  9.420 252 ‘ 20Bj  63.040 29pg  .16.780 188at  10.590 260 :
177 Pb 196.460 231 210 189 At 234.610
Pb  7.450 253 Bi  66.990 Po -16.330 At 7.440 265
178 Pb 203.740 2320 11 190 At 240.890
Pb  3.430 254 Bi  72.090 Po -12.840 At 6.140 266
179, Pb 209.640 2330 212 101 At 248.310
Pb  1.770 255 Bi 76.270 Po -10.940 At 3.590 267
180, Pb 217.070 2340 23 102 At 254.960
Pb -2.030 256pp, 92 Bi 81.610 Po  -6.770 At 2.280 268
181 3.130 2350 214 103 At 262.700
Pb -3.430 257 Bi  86.040 Po  -4.460 At -0.470 260
182 Pb 230.650 2360 15 104 At 269.900
Pb  -6.930 258 Bi  91.890 Po -0.090 At -1.430 270
183 Pb 236.760 2370 216 195 At 279.080
Pb -8.090 29pp 244 280 Bi 96.630 Po  2.290 At -3.780 5 26780
184pp  -11.240 260pp, 250'570 Z8Bj  102.600 A’po  6.390 1%t -4.300 212 296'280
185pp  -12.090 %lpy 258 310 29Bj  107.450 Z8pg  8.880 97at  -6.370 35 304.320
186ph  -14.990 262pp, 265'000 240Bj  113.470 2A%y0  13.470 198t -6.690 2140, 313' 240
87ph  -15.520 23pp 272990 241gj  118.380 220pg  16.240 199At  -8.640 2550 321300
188pp  .18.180 : 242Bj  124.440 2lpg  20.760 200At  -8.900 :



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

25At  332.150 2%Rn  158.730 ZIEr 42.820 208Ra  1.380 28%Ra  334.030 260ac  162.230
277t 339.790 2°Rn 165.130 B2 46.740 29Ra 1590 24Ra  341.320 26Iac 166.060
278at  348.480 256Rn  170.230 23 49.670 202a  0.150 25Ra  350.580 262pc 173.250
219at  356.230 257Rn 176.820 4 53.790 2llRa 0530 286Ra  358.020 263ac  178.420
280at  365.010 25%Rn  181.160 25 57.010 212Ra  -0.810 %7Ra  366.850 264ac 184590
2Iat  373.060 2Rn  188.870 25 61.360 2%Ra  -0.170 2%Ra 373.410 265A¢  189.470
282pt  382.030 26°Rn  194.310 ZTrr 64.820 2%Ra -0.620 29Ra  384.150 266Ac  195.920

261Rn  201.160 28 69.350 252a  1.930 290Ra  391.860 267Ac 201.590

18Rn  25.910

Ry 23.490 ian 206.370 zszr 72.910 ZjRa 2.850 z;Ra 398.870 izzAc 208.400
e 10430 “Rn- 213,440 “OFr 78180 “"Ra 6,00 Ra 406.700 “PAc 214140
W0 17570 R0 219.400 “IFr 82,360 “"Ra 7.360 1955c 34820 “%Ac 220,990
19 14,540 R0 226590 “PFr - 87.700 “Ra 9360 1950 39,500 “Ac 227090
By 19790 “Rn 232600 “OFr 91910 “Ra10.480 9750 50580 “Ac. 234,200
192 6,600 “Rn 240090 U 97.350 “Ra 13130 19550 58080 “Ac 240790
S 8700 “Rn- 246,450 “SFr 101,640 “Ra14.340 1900 95300 “Ac 249300
i o e “Rn 254190 “SFr 107000 “Ra 17.740 2050 98330 7 Ac 256,300
195 2 790 “%Rn. 261,080 TR 111310 “Ra 19380 2irc 51490 “%Ac 265080
195 193 “IRn 270260 “IFr 116810 “Ra 22470 2250 50170 “Ac 272,350
9 1970 “Rn 277610 “SFr 121380 “Ra 24.240 255e 17590 A 280.230
9y 1130 “Rn 287,050 U1 127180 “Ra 27680 2ipe 16090 “Ac 287,060
199 1530 “Rn 294,650 “IFr 133340 “Ra 29,620 2550 12000 “Ac 295,060
0 3050 “%Rn 303,680 “IFr 139310 “Ra 33120 0650 13,270 “Ac 301990
2y 820 “Rn 311290 “FFr 144000 “Ra 35.150 2Tac 11010 “Ac 300,980
2 o100 “Rn 321350 U 149870 “IRa  38.860 25 10500 A0 317.170
6140 “%Rn 328,680 “SFr 154580 ““Ra 41.140 2550 &40 “Ac 325,390
24 5060 “Rn 337330 “SFr 160690 “*Ra 45.020 2050 5290 e 332810
205 7990 “Rn 344750 “Fr165.720 “Ra 47630 2ine o860 “Ac 341420
W5 0250 “Rn 353670 P 171970 “*Ra 51630 250 o030 “Ac 348860
Wi 5050 “Rn 361,370 “PFr 176,410 “Ra 54.460 2pe & e00 “Ac 356740
5 10,060 “Rn 370380 “UFr 183750 “Ra 58780 2ure o o0 “Ac 364.330
29 0200 “Rn 377820 IFr 189280 “"Ra_ 61.880 2550 o280 ¢ 374.700
20 10970 “"Rn 386970 “IFr 195750 “Ra 66510 2ope 480 “iac 382,370
21y 0980 Rn 394.850 “SFr 200910 “Ra 69710 2The gm0 “ac 389.170
2 o950 195 28,990 “Fr 207,690 “IRa  74.980 285 10.900 “Ac 397030
2Ry 6,170 1905 26,710 ! i;g'?g e ;8'828 29c 12240 2 S 402'228
2Ry 4770 91, 23,000 e 22065 pand 84l 200 13.430 Ac 413
2150 1,040 1920, 21230 e 226720 e 87.990 21pc 14,340 98T 37.160
2%Rn  0.700 193Fr 18.120 269Fr 283,820 mRa 93.410 22pc 16.530 19Th 35540
207Rn 4,140 196 16.900 ST 240210 e 97.410 ¢ 17.920 2007h 32230
2183, 5,920 1950 13,920 S 247620 g8 102.780 24pc 20,690 21T 31.360
21920 9.200 19 13.010 o 254510 o e 106790 250¢ 22,050 2027h 28400
20Rn 11,070 975 10,150 e 263370 o8 112290 260c 24,740 2037 97,140
221Rn 14,600 1985 9,040 ! 270.710 oy 2 116490 21pc 26.400 2047 24,100
222Rn  16.930 199 520 e 279-880 g2 122340 28pc 29.400 205Th 23,070
22Rn 20,930 2005, 5770 ST 287500 g8 126.990 29\c 31.280 26T 20,170
24pn 23.230 2lg 3550 ST 297.140 8 134.260 2OAc 34320 271h 19.320
22530 27,080 2025, 3020 e 304340 8 138770 Bpc 36,300 28T 16,580
226Rn 29470 2035 1,000 o 312.650 o2 144.510 22pc 39.630 29T 16,010
27Rn  33.430 2045 0670 o 319:950 o8 148.980 e 41.860 2074 13,660
228Rn 36,000 2055 1450 ! 28:300 g2 154.980 Bpc 45.410 2ty 13500
2%Rn 40.160 206Fr 1,690 e 335700 o8 159740 Ac 48.000 2121y 11760
20Rn 42,870 2075 3180 e 244440 o8 165.990 A 51.640 231 11750
BlRn  47.170 28 960 s 352000 8 169.940 BIAc  54.460 27h 10120
22Rn 50,150 2095 4,090 e 361.100 o8 177.480 2Bpc  58.400 2157y 10,300
28Rn 54,600 207 3670 e 269.180 a2 182.650 297c  61.480 25T 9.420
2Rn  57.820 2E 4640 | 376.950 a8 189.160 200c  65.580 271h 115520
25Rn 62,560 226, 4030 e 284870 o2 193900 21pc 68.940 28T 11,960
26Rn  66.000 2R 4010 e 395700 SR8 200,790 2200 73.870 2197y 14400
27Rn 70,920 2 1350 Fr 403.740 2 202'468 #3pc 77.500 20T 15100
8Rn  74.510 25 .0.070 192Ra  30.700 268Ra 13.51 24ac 82,740 21Th  16.370
Z%Rn  80.220 26pr  3.240 19%Ra  28.930 zegRa 219.240 25Ac  86.590 222Th  16.850
20Rn  84.240 27Er 5,000 1%Ra  25.370 mRa 220.410 246Ac 91.690 23Th  19.010
24Rn 89.910 28 7.450 1%Ra  24.020 mRa 232,470 24TAc 95.630 224Th  20.200
242Rn  94.150 29 8.840 1%Ra  20.700 mRa 239.910 248p¢ 100.690 225Th 22510
23Rn  99.880 220pr 11,720 19Ra 19.440 273Ra 246.490 29Ac 104.690 226Th  23.780
244Rn  104.150 2gr 13.400 1%Ra  16.760 27423 ;:Zggg 0ac 109.890 21Th  26.210
2%5Rn  109.880 22pr 16.730 1%Ra  15.600 275R: 271.450 BIAc 114.120 28Th  27.330
2%Rn  114.190 22Fr  18.800 200Ra  12.760 276 : %2Ac 119.610 2°Th  30.070
247Rn  120.040 24er 22280 2lRa  11.910 27726‘ igs'ggg B3Ac 124.260 B0Th  31.390
2%%Rn  124.590 225 24.410 202Ra 9.340 mRZ 2 4‘550 4ac 131.310 BTh  34.360
EZER” 130.740 z‘;Fr 27.920 zsza 8.770 2198, 302790 EZZAC 135.910 zzTh 35.940
“Rn 136,770 “TFr 30280 “Ra 6310 20R, 309740 “Ac 141450 “Th 39220
“IRn 143180 “oFr 33,900 “"Ra 5930 Bl 318100 *Ac 145,760 T 41.090
Rn 147.860 Fr 36.370 Ra 3.470 Ac 151.540 Th 44.620

282,
25Rn  153.930 Z0Fr  40.140 2’Ra 3.260 Ra 825400 29Ac  156.230 25Th  46.790



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

Z'Th  50.400 22pa  20.930 %7pga  315.350 262 143.750 Z'Np  45.330 22py  46.920
Z8Th  52.850 2%pg3  19.170 28py  323.380 263y 149.420 Z8\p  48.080 23py  45.630
B%Th  56.810 2%pa  18.830 29 330.460 264y 152.900 Z9p  49.690 2%y 42500
20T 59,520 2%pg  17.190 290py  338.620 265y 159.560 20Np  52.650 25y 41,550
21T 63.590 2%pg  17.010 21pa  347.190 66y 164.140 2INp  54.680 218py  39.120
22Th  66.590 2"pa  16.080 22py  355.380 267y 170.020 22Np 57.900 27py  38.380
23Th  71.510 218pg  17.830 2%pg  362.740 268 174.400 23\p  60.150 218p,  36.040
24Th  74.870 2% 18.210 294pg  371.180 269y  180.550 24Np  63.670 2%y 35.460
25Th  80.030 22%pg  20.700 2%pg  377.290 270y 185.520 5\p  66.010 220p, 33720
246Th  83.530 221pg  21.470 2%pgs  385.800 21y 192.160 246Np  70.020 2lpy  35.050
241Th  88.540 222pg  21.250 27pa  393.710 212y 197.270 2'Np - 73.190 222py  34.450
248Th  92.230 22%pg  21.760 2%8pa  402.650 213y 203.820 248\p  77.490 22p,  35.150
29Th  97.270 22%pg  23.670 2%pa  410.660 274y 209.320 2Np  80.820 22%py  34.480
250Th  100.930 225pga  24.380 30pa  420.190 215y 216.170 20Np  85.160 225p, 35,580
%ITh  106.120 22pg  26.640 30lpa  426.830 276y 222.130 BINp  88.440 226py 35220
252Th  109.990 227pg  27.190 302pa  435.920 2717y 230.370 %2\p  92.820 27py  36.490
253Th 115550 28py  29.250 203 48,070 278y 236.670 Z3Np  96.150 28py  35.900
24Th  119.900 22%pa  30.330 00, 4 4'580 2%y 244.890 24Np  100.660 2%y 37.110
5Th  125.910 B0pa 32,600 25, 43060 80y 250.180 Z5Np  104.190 B0py  36.810
26Th  131.180 2lpa  33.900 206 ‘ By 257.600 6Np  109.110 Blpy  38.310
%7Th  136.720 %2pa  36.490 2073 gg'gzg 22y 263.790 BINp  113.150 B2py  38.380
258Th  140.860 23pa  38.010 28 385330 83y 271.390 Z8Np  118.300 28py 40.120
29Th  146.440 2%pa 40.860 209, 3 4'260 284y 277.800 Z9Np  122.710 B4y 40.450
%0Th  150.960 Z5pa 42,730 200 31080 25y 285.480 20Np  127.850 B%py  42.480
%1Th  156.880 26pa  45.850 o1 ‘ 26y 291.970 INp  132.090 Z6py  43.100
%2Th  160.600 B7pa  48.060 212U 30.110 27y 299.800 2Np  137.420 Bpy 45510
%3Th  167.720 28pa  51.260 213u 27.350 28 306.580 3\p  141.790 Z8py 46,530
4Th  172.610 2% 53.690 2143 ;i'ség 8% 314.630 24Np  147.070 %y 49.080
265Th  178.780 2%pg  57.310 215 24'390 290y 321.380 265\p  150.660 240py  50.440
266Th  183.390 24pa 59990 215, 22'380 21y 329570 26Np  156.990 2py 53,370
%7Th  189.840 242pa  63.880 27) 22170 22y 337510 %'Np  161.620 22py  54.990
%68Th  195.160 28pa  66.620 18 ‘ 298y 345.730 8\p  167.190 23py  58.110
29Th  202.060 244pa 71010 2193 ;ggzg 24y 352.640 29Np  171.550 244py  59.980
20Th  207.460 2%pa  74.560 220 22'500 25 361.000 210\p  177.380 25py  63.190
214Th  214.330 24%pa  79.440 221 23'980 296y 368.280 2'Np  182.370 246py  65.390
272Th  220.090 247pa  82.890 22 4120 27y 377.080 22Np  188.770 %7py  69.330
213Th  227.260 2%pg  87.570 223 : 298y 383.520 23Np  193.950 248py 72,190
274Th  233.530 29pa  91.200 224U 25.120 29y 392.310 274Np  200.220 2%y 76.460
25Th  242.070 2%pg 95,950 225U 25220 300y 400.180 25\p  205.760 %0py 79,390
275Th  248.710 %lpa  99.620 ZZGU 27.140 301y 408.100 276Np  212.230 Blpy  83.680
27'Th  257.410 252pg  104.480 227U 27.450 302y 415.600 27TNp  218.200 %2p,  86.590
28Th  264.230 3pa  108.380 2283 gg'ggg 303y 424.670 28\Np  226.080 Z3py - 90.970
21%Th  271.660 4pa 113.580 29 31210 304y 434.440 2S\p 232.350 B4py  93.940
20TH  278.180 2%pa  117.950 230 ‘ 305y 441.780 20Np  238.880 Z5py  98.440
1Th  286.180 6pa  123.750 2313 gi'ggg 206Ny 52 260 BINp  244.930 6py  101.630
22Th  292.880 257pa  128.020 232 34'900 207Np 49'040 82Np  251.970 %7py  106.540
23Th  300.840 258pg  134.180 233 37' 400 zong 47‘ 410 23\p  258.120 %8py  110.270
4Th  307.650 9pa  138.340 234 ‘ so P ‘ BiNp  265.490 %y 115.460
25Th  315.870 0pga  143.820 235U 38.520 szp 44.310 B5Np 271.770 %0py  119.590
6Th  322.960 %1pa  148.190 236U 41.340 mNp 42.850 NP  279.160 Blpy  124.750
27Th  331.550 262pg  153.870 237U 42.840 mNp 39.930 27Np  285.700 %62p,  128.480
28Th  338.230 %3pa  157.570 2383 j?'?ig mzp gg'ggg 8Np  293.270 23py  134.080
289Th  346.650 %4pa  164.410 239 ‘ pa ’ Z89Np  300.100 264py  138.130
290Th 355,490 265pa  169.290 2403 gg'gig lemp 2‘21‘2?8 290Np  308.210 %5p  143.380
21Th  364.010 266pa  175.220 2] 5590 mNp : 2INp  315.010 6py  146.740
292Th  371.400 267pa  179.750 242 ‘ e ? 82150 292Np  323.520 %7py  152.980
2%5Th  378.380 28pa  185.890 243U 58.900 mNp 30210 2%Np  330.190 %8py  157.220
2%4Th  385.930 28pa  191.210 244U 62.750 219Np 29.730 2%4Np  337.950 %%y 162.840
295Th  394.770 2%a  197.800 2453 22.41128 zzomp ;g‘igg 295Np  344.940 2%y 166.830
296Th  402.520 2"pa  203.220 25, 72720 221Np ‘ 2%Np  352.880 2py  172.760
27Th  411.690 272pa  209.770 247 : woon D 29.470 2/Np  360.130 22py  177.410
2%Th  419.970 21%pa  215.560 2483 ;g'ggg mmp zé'ggg 2%8Np  368.350 23py  183.800
29Th  428.760 2pa 222.430 209, 85‘320 224Np 31‘090 29\p  375.830 24py  188.660
ps  24.040 EZZPa 228.710 20, 88600 ZZSNS 21220 zzfl’Np 383.510 z:ZPu 194.900
201 Pa 236.920 251 226 Np 390.800 Pu 200.100
Pa 41.610 277 U 93.310 Np 32.450 302 077
202 Pa 243.540 252 227 Np 399.150 Pu 206.670
Pa  40.400 278 U 96.630 Np 32.320 203 278
203 Pa 251.860 253 228 Np 406.650 Pu 212.320
Pa 37.180 279 U 101.480 Np 33.550 304 279
204 Pa 257.730 254 220 Np 415.450 Pu 220.130
Pa 35.650 280 U 105.040 Np 33.690 305 280
205 Pa 265.190 255 230 Np 425.180 Pu 226.120
Pa 32.780 281 U 110.280 Np 35.220 306 281
206 Pa 271.800 256 231 Np 432.290 Pu 233.740
Pa 31.340 282 U  114.350 Np 35.760 307 282
207 Pa 279.430 257 232 Np 440.340 Pu 238.440
Pa 28.680 283 U 119.790 Np 37.540 208 283
p, 27410 Pa 286.060 28 124130 2N 38.280 Np 449.620 Pu 245.400
24pa  293.680 Bipy  251.340
209pa 24670 5p 300500 39y 129570 24Np  40.380 2%y 55.050 25p, 258 460
20pa 23730 286Pa o 20y 133.890 25Np  41.420 20py  51.650 zsepu o84
2l1pg  21.370 Pa 308.340 261y 139.490 Z6Np  43.900 2py  50.090 Pu  264.530



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

287py  271.930 261aAm 118.920 25Cm  48.120 319Cm 410.670 284K 220.760 8¢t 93.420
288py  278.280 262pAm 123.710 25Cm  47.920 SUCcm  419.300 285BK  226.050 29cf  97.190
28py  286.190 263Am 127.510 Z'Cm  49.550 312Cm  426.830 286K 232.400 260t 99.610
20py 292540 264Am  132.640 28Cm  49.690 313Cm  435.490 287K 237.690 261t 103.760
2%1py  300.270 265Am  136.950 2°Cm  51.630 S14Cm  442.940 288BK  244.190 262Cf  106.840
292py 307.150 265Am  141.880 2Ccm  52.040 315Cm 451.830 289BK  249.700 263cf  111.440
2%py  314.900 27Am  145.300 24Cm  54.240 318Cm  459.440 290BK  256.400 264Cf  114.690
2%py  321.430 265Am  151.100 242Cm  55.120 317Cm  468.460 21K 262.090 265t 119.660
2%py  329.120 289Am  155.430 2Cm  57.390 318Cm  476.480 292BK  268.960 266cf  122.720
2%py 335,700 21%m  160.720 2%Cm  58.520 293K 274.810 %7t 127.370

218K 67.330

27py  343.780 2"'Am  164.740 2%°Cm  61.210 29, 64390 294K 281.740 268Cf  131.250
2%8py  350.550 22Am  170.260 246cm  62.590 205, 62,900 295K 287.790 29Ct  136.030
%py  358.930 2BAm  175.020 247cm  65.610 215, 60210 2968k 294.790 20ct  139.160
300py,  365.570 24Am  181.150 248cm  67.320 225, 59,000 7Bk 300.890 271C 144.200
30lpy  373.730 2’5Am  186.030 2°Ccm  70.890 2235, 56‘630 298K 308.110 272Cf 147.820
302py;  380.720 25Am  192.010 20cm  73.350 245, 57270 298K 314.450 23ct  152.840
303py  389.070 2TTAm  197.220 Blcm  77.240 2258y 55.550 300BK  321.690 274ct  156.510
304py  396.250 28Am 203.510 %2Cm  79.650 258, 57010 30lgKk  328.220 25Ct  161.680
305py  405.070 2%Am  209.180 %3cm  83.750 275, 54970 302gKk  335.750 275Cf  165.790
308py  412.700 20Am 216.470 S4Cm  86.250 28py g 4‘920 303Kk  342.670 277ct 171530
307py  421.540 BIAm 222.430 %5Cm  90.250 295, 53510 304BK  350.360 278ct  175.780
308py  429.410 282Am  228.500 6Cm  92.850 2808 53.820 3058k 357.020 279Cf  181.460
39py  438.440 283Am 234.180 %7Cm  96.990 21 52‘700 306BK  364.750 20cf  186.070
S10py  446.280 B4Am  240.910 %8Cm  99.820 225, 53130 307BKk  371.650 Bl 192.090
Spy  455.370 25Am  246.720 9%Cm 104.370 298 52 360 308K 379.690 22ct  197.130
S12py  463.110 26Am  253.580 260cm  107.780 2g 53040 309K 386.970 3¢t 204.000
212 287Am 260.770 261Cm  112.650 235 : 310K 395.380 24t 209.200
Am  59.430 288 262 Bk 52.530 an 285
M 56160 Am  266.770 Cm  116.260 gk 53450 Bk 402.820 Cf 215.920
2145 54'830 28am 273.270 263Cm  121.410 237 53'190 312K 411.210 286Cf  221.020
aspm 51'720 2%0Am  280.520 24Cm  124.850 2py 5 4‘ 450 313Kk  418.720 &7ct 227.350
26pm  50.440 2Am 287.160 265Cm  129.740 295 54490 S4Bk 427.020 B8Cf  232.320
arpm 47‘9 10 292Am  294.500 26Cm  134.020 2205, 55‘890 S15BKk  434.470 29ct  238.810
28pm  46.860 28Am  300.810 %7Cm  138.960 215, 56390 S16BK  443.110 20cf  244.010
297 44'560 2%4Am  308.240 268Cm  142.190 202, 58'190 7Bk 450.730 2Ict 250.670
205 43'720 25Am  314.750 29Cm  147.820 203, 58‘800 318k 459.460 292Cf  256.040
2150 21810 26Am  322.210 21%cm 151.820 25, 60.830 198Kk  467.460 298¢t 262.880
225 42'890 27TAm 328.710 2"%Cm  157.100 205 61‘910 3208k 476.410 294ct  268.420
223 ‘ 2%8Am  336.520 22Cm  160.930 246 : 218K 484.610 295¢t  275.400
Am  42.080 200 073 Bk 64.210 206
24 Am  343.250 Cm  166.430 247 221 Cf 281.010
Am  43.620 200 274 Bk 65.540 cf 70.470 207
225 Am  351.100 Cm 170.870 248 222 Cf 288.050
Am  41.700 301 275 Bk 68.150 Cf  67.360 208
226 Am  358.070 Cm 176.930 249 223 Cf 293.800
Am  42.450 202 276 Bk 69.820 Ccf  66.110 209,
227 Am  365.990 Cm  181.490 250 224 Cf 300.960
Am  41.770 03 . Bk 73.020 Cf 63.380 300
228 Am  372.990 Cm 187.470 251 225 Cf 306.980
Am  42.340 04 278 Bk 75.190 Cf  63.870 301
2950 41670 Am  381.040 Cm  192.360 %% 79000 26C  61.920 Cf 314.310
20 : 305Am  388.230 2%Ccm  198.650 253 : 927 ' 302cf  320.570
Am  42.490 306 280 Bk 81.380 Cf  63.260 303
231 Am  396.750 Cm  203.990 254 228 Cf 328.030
Am  42.150 207 281 Bk 85.150 Ccf  60.910 304
232 Am  404.390 Cm 211.330 255 229 Cf 334510
Am  43.260 308 282 Bk 87.640 Cf  60.870 305
233 Am  412.960 Cm 216.910 256 230 Cf 342.260
Am  43.230 300 283 Bk 91.290 Cf 59.170 306
234 Am  420.770 Cm 224.150 257 a1 Cf 348.900
Am 44570 310 284 Bk 93.880 Cf 59.380 07
235 Am  429.410 Cm 229.880 258 232 Cf 356.530
Am  44.790 11 285 Bk 97.680 Cf 57.920 208
236 Am  437.380 Cm 236.410 250 233 Cf 363.220
Am  46.440 312 286 Bk 100.490 Cf 58.390 309
237 Am  445.970 Cm 241.710 260 234 Cf 371.240
Am  46.990 313 287 Bk 104.700 Cf 57.210 310
238 Am  453.730 Cm 248530 261 235 Cf 378.230
Am  48.990 314 288 Bk 108.080 Cf 57.850 an
230 Am 462590 Cm 254,050 262 236 Cf 386.600
Am  49.980 315 289 Bk 112.670 Cf 56.970 a2
240 Am  470.480 Cm 261.060 263 237 Cf 393.730
Am  52.120 290Cm 266.770 Bk 116.210 Cf 57.840 WGt 402,070
2Am  53.400 25Cm 62.340 291 273'980 48Kk 121.170 8¢t 57.200 s14c¢ 409'300
242Am  55.940 28Ccm  59.130 292G 279.850 258K 124.630 3¢t 58.420 350 417,510
23Am  57.520 27Cm  57.800 23Cm 287 150 268Kk 129.200 240ct  58.050 36Gf 424930
24pm  60.270 28cm  54.870 24 293.150 %78k 133.410 241cf  59.390 NGt 433,980
5Am  62.110 #9cm  53.770 2950 300,550 %8Bk 138.230 282Cf 59440 38Cf 240550
246Am  64.960 20cm  51.050 96Gm 306,720 298K 141.510 %3¢t 61.010 319Gt 449,260
27Am  67.140 2lcm  50.100 27Cm 314.250 2708k 146.740 24ct 61.370 3200t 457,040
2%8pm  70.720 222Cm  47.880 28Cm 320 560 271gKk  150.700 25ct  63.370 21 465910
24%Am  73.550 23Cm  48.810 299G 328.130 272BK  155.710 26Ct  64.040 3220 473.830
20Am  77.500 24Cm  47.420 00Cm 334.680 23Bk  159.600 247ct 66.260 Gt 482 940
Blam  80.400 25cm  49.220 U 342,540 274BK  164.780 %8¢t 67.210 3240t 494920
Z2Am  84.340 226Cm  46.910 02Cm 349.220 2758k 169.230 29ct  69.740 0t 502,690
23Am  87.230 2icm  47.760 03em 357'150 2788k  175.040 0ct  70.890 ’
B4Am  91.240 228Cm  46.630 0icm 363.840 2Bk 179.590 Blct  74.180 22%es  75.580
Z5Am  94.210 2%Cm  47.200 V5em 371880 278K 185.270 22Ct  76.000 25Es  72.850
%6Am  98.400 B0cm  46.130 V6em 378.780 2798k 190.200 B3¢t 79.760 2265 72.930
%7TAm  101.580 Blcm  46.930 07Cm 387,300 0Bk 196.210 Z4ct 81770 2TEs  70.750
%8Am  106.160 32Cm  46.180 08 394.610 1Bk 201.560 %5ct  85.300 2285 71.800
2%Am  109.880 Z3Cm  47.250 ‘ 228K 208.400 26cf  87.590 22Es  69.020

309,
260Am  114.760 24Cm  46.820 Cm 403170 283K 213.930 27ct 91.210 205 68.600



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

BlEs  66.880 306es  336.310 28rm 162.190 20\vd  78.240 325\Md  447.750 27No  246.220
B2Es  66.720 307Es  342.880 2em  167.520 Shvd  78.580 326\d  456.290 2%8No  251.080
B3es 65,290 308es  350.300 20rm  171.520 %2\d  80.120 32TMd  464.030 29No 257.290
B4Es  65.340 309es  357.020 lEm 176.880 3\d  80.910 328\d 475540 300N 262.260
B5Es  64.130 8105 364.700 22Em 181.290 4Md - 83.400 32%\vd  482.300 301No  268.560
BOEs  64.420 SllEs  371.680 23rm  186.940 25\d  84.720 330\Md  490.730 302N 273.640
BTEs  63.440 S12Es  379.620 4Em 191.630 6\ d  87.360 33Ivd  498.430 303Np  280.110
2%Es  63.960 %5 386.590 *5Fm  198.010 >7Md - 89.200 %2Md  507.280 %No  285.500
Z%Es  63.220 SM4Es  394.770 286Em  203.510 %8\d  91.870 333\Md  515.090 305N  292.280
205 64,050 8155 401.950 2Tem  209.320 2%d  93.540 334Md  523.880 306N 297.950
2Es  63.580 318Es  409.890 28Em  214.130 260Md  96.340 032 307No  305.180
242 317 289 261 No  93.030 308

Es 64.670 Es 417.330 Fm 220.140 Md 98.230 23, 91630 No 311.220
235 64.690 8185 425.410 20rm 224,760 262\d  101.230 34, : 309\o 318.430
24Es  65.820 8195 432.670 2lEm  230.910 %3\Md  103.210 235N° 89.120 310No  324.490
5Es  66.130 3205 441.070 292rm 235,780 264\Md  106.650 236N° 88.470 SN0  331.830
26gs  67.730 32Es  448.810 28Fm  242.100 25Md  109.300 237N° 26'538 312No  337.970
27Es  68.340 322Es  457.440 294Em  247.140 266Md  113.300 238N0 > *13No  345.360
2485 70.180 3235 465.340 25Fm 253630 %7\Md  116.150 239N° 83.980 3%No  351.550
2%Es  71.030 S2Es  474.140 296FEm  258.840 8\d  120.350 24ON° 84.030 315No  358.990
%05 73.010 S25es  482.190 2Tem  265.380 269\d  123.510 241N° 82290 318No  365.250
BlEs  74.280 326Es  493.920 2%8Em  270.740 210Md  127.510 242N° :g'ggg $17No  372.930
®2Es  77.230 %27Es  500.950 29%Em  277.360 2'Md  130.570 243N0 ' 318No  379.380
%3Es  79.000 328Es  509.650 300rm  282.740 2I2Md  135.120 No  81.370 3%\o  386.990

244No  80.130

254, 301, 273, 320
Es 82.390 226 Fm 289.570 Md 138.150 245 No 393.470
5Es  84.390 227Fm 80200 302Fm  295.290 27%Md  142.440 246N° 80.760 32INo  401.440
6E5  87.540 e 80220 303Ey 302,230 2754 145.710 Q0 79:950 322\ 407.850
%7Es  89.680 zngm 77890 304Fm  308.190 2\d  150.070 248N° 80.860 523No  416.100
8Es  93.090 230Fm 78.710 305¢m 315.760 27TMd  153.740 ZAQNO 80.080 329No  423.040
29Es  95.280 231':'“ 75.750 3%Fm  321.720 28\d  158.260 250N0 81210 35No  431.380
20Es 98,660 1 75:280 7Em 329,400 29d  162.010 o0 80.930 326\o  438.700
g5 101.060 paa 1 73:200 08Ey, 335,710 28014 167.060 o0 82:300 327No  447.150
2Es  104.910 234Fm 72970 309 m 343.130 BIMd  171.050 253N° 82.200 328No  454.590
3Es  107.910 235Fm 71.180 310Fm  349.570 %2Md  176.130 254N° 83.840 32%No  465.940
25 112.210 236Fm 71.310 $1Fm  357.230 283\d  180.530 255N0 84.050 30No  472.460
55 115.420 237Fm 69.720 312rm  363.860 24\Md  185.860 256N° 86.550 33INo  480.940
266E5 120,200 e 70010 3y 371,980 285\1d 190.500 0 87420 32No  488.310
%7Es  123.250 239Fm 68.640 1% m 378.430 26Md  197.200 258N° 90.030 333No  497.200
28E5 127,590 o1 69:140 315y 386.570 287\1d 201.380 o0 91440 3No  504.800
2695 131.330 241Fm 68.100 S16Em  393.380 28\d  207.420 260N° 94.050 335No 513.560
20gs  135.810 MFm 68.880 37Fm  401.600 29Md  212.220 261N° 95320 36No  521.310
21'Es  139.390 243E: 22'828 18Em  408.410 20Md  217.920 mmg gg';g %37No  530.110
22Es  143.860 244 : S1%m 416.440 2IMd 222510 263 ' 338No  537.990
273 Fm  68.690 320 202 No 102.450
Es 147.480 245 Fm  423.400 Md 228.350 264 235
274 Fm  69.770 321 203 No 104.040 Lr 98.570
Es 152.150 26em 69,690 Fm 431.780 Md 233.190 250 107 450 26, 978540
25Es  156.150 47 ‘ 522Fm  439.240 24Md 239.210 266 ‘ 237 :
276 Fm 71.230 323 205 No 109.740 Lr  95.240
Es 160.790 28y 714 Fm 447.820 Md 244.230 27No 113,74 28, 9454
2T 164.890 o1 71430 S4Em  455.430 296\d 250.410 g0 113740 ! 24540
278 Fm  73.220 325 207 No 116.210 Lr  92.550
Es 170.290 250 Fm  464.220 Md 255.610 269 240
279 Fm  73.660 326 208 No 120.350 Lr  92.130
Es 174.610 251 Fm 471.960 Md 261.850 270 2a1
280 Fm  75.560 327 209 No 123.200 Lr  90.480
Es 179.980 252 Fm 483.600 Md 267.120 271 202
281 Fm  76.430 328 300 No 127.180 Lr  90.330
Es 184.650 253 Fm  490.350 Md 273.450 272 243
282 Fm  79.340 320 01 No 129.920 Lr 88.870
Es 190.310 254 Fm 499.070 Md 278.830 273 244
283 Fm 80.710 330 302 No 134.410 Lr 88.860
Es 195.330 255 Fm 506.730 Md 285.330 274 245,
284 Fm 83.790 331 203 No 137.140 Lr 87.620
Es 201.660 26rm  8e 660 Fm 515.870 Md 291.000 250 141390 265, 7890
285, : 304, : :
Es 206.900 Md 297.750
265e 213500 zZFm 88.770 ZZMd 87.430 g 303,720 szo 144.330 zj;Lr 87.010
Mee 218920 259Fm 90.510 de 87.920 6d 310,980 278No 148.660 er 87.550
285 294240 Fm  93.690 Md 84.910 O7d 317030 No 152.010 Lr  86.740
2950 29,200 %0rm 95,610 B2\ d  84.010 08d 324220 2No  156.660 30+ 87.460
0o 235 380 %lEm  98.980 Z3md  81.870 94 330,560 20No  160.090 Bl 87.090
291, 240'540 %62em101.000 Z4\Md - 81.260 3101g 337'890 BINo  165.020 2 1 88.090
220 246 880 25Em  104.790 B5Md  79.380 vy 344310 %2No  168.690 28 87.890
e 259 240 4Em  107.450 B6Md - 79.160 24 351660 B3No 173.810 B4 r  89.150
MEe 258,760 Z5%Em  111.780 ZMd - 77.600 Mg 358430 iNo  177.830 25r  89.300
e 264270 6Em  114.640 B8Md  77.550 344 365890 5No  183.220 6 91.420
2965 270'850 %7FEm  119.420 Z9Md  76.260 a5y 372‘ 470 25No  187.620 7 r 92,200
Mee 276510 8Em  122.180 20Md  76.380 64 380,200 %7No  193.550 28 94.420
28 283170 2% m  126.490 2IMd - 75.220 74 387000 28No  198.160 ¥ 95.710
299 288'950 Z%Fm  129.890 22Md - 75.620 a8y 39 4'600 29No 204.220 20 97.960
MWee 295 760 2lEm  134.380 23Md - 74.770 194 401710 2%0No  210.660 Bl 1 99.160
301 301'760 22Fm  137.620 244Md - 75.430 320y 409‘ 420 1IN0  214.690 %21 101.640
W2 308790 2Em  142.040 25Md - 75.000 g 416.430 292No  218.980 23 102.910
W 315040 27%Fm  145.330 246Md  75.960 22 424470 28No  224.810 4 r 105510
Wi 392340 25Fm  150.000 %7Md  75.560 24 431 850 294No  229.320 25 r  107.040
: 2%Fm  153.690 28Md - 76.710 ‘ 2%No  235.320 266y 110.050

S24Md  440.170

305
Es 328.800 2""Em  158.420 2Md  76.830 26No  240.050 %7y 112.320



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

268 1 115.990 241Rf  99.410 S16Rf  340.260 29243 200.210 2159 122.540 23Ns  113.790
269 1 118.500 242Rf  97.470 S17Rf  347.390 2%Ha  204.690 21259 124.430 254Ns  113.690
20y 122.390 243Rf  97.320 S18Rf  353.530 2%44a  210.480 21839 127.950 Z5Ns  112.340
21y 125.240 244Rf  95.460 319Rf  360.740 2%Ha  214.370 27439 130.190 256Ns  112.510
27211 128.860 245Rf  95.450 320Rf  366.960 2%6Ha  219.550 27539 133.430 %7Ns  111.380
28y 131.540 246Rf  93.830 321Rf  374.250 2THa  223.720 27659 135.480 %8NS 111.770
2741 135.620 247Rf  94.090 322Rf  380.420 2% 229.080 27739 139.300 29Ns 111.130
251 138.380 248pf  92.810 3232f  387.810 2943 233.430 27839 141.240 0Ns  112.240
278 1 142500 249Rf  93.310 324Rf  394.190 3004, 238.940 2193g  144.620 %INs  112.150
21Ty 145.430 B0Rf  92.120 S25Rf  401.910 30lHa  243.410 2059 146.790 %2Ns  113.450
28y 149.450 BIRf 92.810 325Rf  408.720 3024 248.970 2lgg  150.420 263Ns  113.680
29y 152.790 B2Rf  92.050 327Rf  416.740 303Ha  253.530 %259 153.100 264Ns  115.140
20 157.220 B3Rf 92.960 328Rf  423.760 304Ha  259.250 8359 157.460 25\s  115.430
2% 1 160.620 B4Rf 92.390 S29Rf  431.920 3%Ha  263.910 24359 160.100 266Ns  116.900
221 165.250 Z5Rf  93.460 330Rf  438.980 306Ha  269.770 8539 164.270 %7Ns  117.300
2831 168.920 256Rf  93.380 BIRf  449.820 307Ha 274.820 86359 167.380 28NS 119.040
241 173.730 BTRf  95.370 332Rf  456.050 3083 281.070 %739 171.800 9\s  119.710
251 177.760 28Rf  95.800 333Rf  464.270 30943 286.380 88359 175.160 210Ns  122.030
286 1 182.840 B9Rf  97.950 34Rf  471.410 3143  292.850 29359 179.890 2711Ns  123.500
287y 187.130 260Rf  98.810 33°Rf  480.010 SHa 298.470 205g  183.680 212Ns  126.430
288 1 192.730 261Rf  100.980 336Rf  487.400 $124a  305.100 2159 189.660 23Ns  128.300
291 197.310 262Rf  101.790 3S7Rf  495.910 318%Ha  310.760 2259 193.130 274Ns  131.450
20y 204.670 263Rf  104.070 33¥Rf  503.400 S%Ha  317.450 2859 198.590 2’Ns  133.760
21 209.630 264Rf  105.070 339Rf  511.990 3%Ha  323.200 %459 202.810 276Ns  136.680
2921y 213.350 265Rf  107.590 318Ha  329.930 255g  208.300 21"Ns  138.630

2'Ha  109.270

28+ 217.600 265Rf  108.680 242 S7Ha  335.910 29659 212.560 278Ns  142.200
24 223.110 %7Rf  111.710 243Ha 108.410 3184a  342.770 2739 217.780 2Ns  144.120
2501 227.620 265Rf  113.620 244Ha 106.450 31%Ha 348.710 2%85g 221590 80Ns  147.170
2%t 233.330 269Rf  117.260 245Ha 105.950 $20Ha 355,710 2959 226.940 8INs  149.340
27y 238.050 270Rf  119.450 mHa 104.080 %2l4a  361.770 30059 230.980 22Ns  152.630
298+ 243.850 271Rf  123.330 247Ha 103.700 52213 368.890 3015y 236.450 3Ns  155.310
291 248.690 272Rf  125.860 248Ha 102.060 $234a  375.300 30259 240.590 B4Ns  159.150
300+ 254.660 2R 129.440 24g:a igé'zég 324Ha  382.420 3085y 246.150 5Ns  162.040
0% v 259.500 279Rf 131.810 250 : S25Ha  388.770 3045g  250.390 286Ns  165.850
302+ 265.550 275Rf  135.980 251Ha 100.720 326Ha  396.200 30559 256.050 27Ns  168.970
303+ 270.530 275Rf  138.330 zszHa 99.500 $2THa  402.980 30659 260.400 28Ns  173.060
04 r 276.710 2R 142.210 253Ha 99.800 3%8Ha  410.770 307sg  266.300 29Ns  176.390
305+ 282.000 278Rf  144.780 254Ha 98.940 $2%4a  417.670 3085g  270.960 290Ns  180.820
306 1 288.490 29Rf  148.810 ZSSHa 99.540 330Ha  425.540 30959 277.220 2INs  184.590
307+ 294.230 280Rf 151.810 ZSGHa 22'838 %lHa 432.660 8105g  282.210 292Ns  189.790
308 1 301.140 BIRf  156.350 257Ha 25 33243 443.150 Sllgg  288.700 293Ns  193.760
309y 307.030 22Rf  159.410 znga 99.400 333Ha  449.460 31259 293.960 294Ns  198.930
810+ 314.000 23Rf  163.960 znga 100.970 334Ha  457.400 31359 300.550 2%Ns  203.150
Sy 319.990 B4Rf  167.400 260Ha 101.340 3%Ha  464.560 81459 305.910 2%6Ns  208.350
8121+ 327.110 25Rf  172.140 261:'3 igg'ggg 336Ha 472.890 81559 312.520 27Ns  212.920
8131 333.160 286Rf  175.800 262 a ‘ 33"Ha  480.300 81659 317.940 298Ns  217.760
S4r  340.360 27Rf  180.880 263Ha 105.660 3384a  488.520 31759 324.670 29Ns  221.580
S15r  346.620 28Rf  184.930 264:a igg'g;g 3%Ha  496.020 31859 330.170 300Ns  226.610
816y 353.820 2892f  190.590 265Ha 109'160 245, 113.980 31959 337.080 301Ns  230.660
37 360,040 290Rf 195,490 oo I 32054 342.900 302\s 235,800
18 1 367.420 21Rf  202.050 267Ha 111.420 24639 113.660 82159 350.050 03NS 239.940
19 373.820 292Rf 205.130 263:3 ﬂéi;g 24729 Ei'g‘l‘g 8225g  355.940 304Ns  245.180
320 v 381.120 29Rf 211.010 260 ' G ' 33359 363.310 305Ns  249.380
S21r 387580 294Rf  214.920 mHa 117.040 24989 109.020 32459 368.970 306Ns 254,750
3221 394,990 295Rf  220.410 8 120320 ppd 108870 325gg  376.010 07Ns  259.110
23 401.680 29Rf 224,610 12 122:580 oY 107160 32659 382.210 0BNg  264.670
324t 409.410 297Rf  230.300 273Ha lzg'gzg 25229 187'268 3275g  389.640 309Ns  269.340
325 1 416.540 298Rf  234.650 MHa 128. 253 g 105.64 32859 396.260 810Ns  275.310
328y 424530 299Rf  240.490 275Ha 131.940 25459 105.890 32959 403.860 SlINs  280.290
327 431.850 30RF 245,010 JHa 134.260 pe ) 104.660 3059 410.530 312\s  286.450
28 1 440.010 301Rf  250.860 277Ha 137.950 25639 105.120 3159 418.390 S13Ns  291.700
329 447.450 2R 255,490 g 18 140460 oY 104.000 325q  427.960 3Ns  297.950
330 1 458.620 S03Rf  261.480 mHa 144.030 25839 104.790 33359 435.120 815\s  303.270
3l ¢ 465.160 S04Rf  266.140 zso:a iggg;g 25929 igg'gg 33459 441.050 316Ns  309.560
332 1 473.350 S0Rf  272.340 281 a ‘ 260 9 ‘ 33559 449.060 S17Ns  314.950
333y 480.740 306Rf  277.330 znga 153.260 Zelsg 105.730 33659 455.950 318\s  321.300
34 489,330 W7Rf  283.850 g & 157620 Y 107.430 WSy 464.210 319\s  326.840
3L, 496.950 38Rt 289.290 a8 160680 pp Y 107.830 385g 471510 320\s  333.450
336+  505.500 S0SRf  296.060 ZSSHa 164.880 26459 109.570 3385y 479.820 32INs  339.300
37 513,130 30Rf 301,660 Ha 168.170 Sg 109.940 322\s  346.240
285Ha  172.800 2655g  111.780 24TNs  120.610
338y 521.700 SLIRf  308.620 287 266 248 323Ns  352.130
3., 599,590 92n¢ 314350 Ha 176.460 Sg 112.240 Ns 120.060 24N 350210
313 843 181.210 %759 114.350 249Ns  118.010 325
238 Rf 321.370 289 268 250 Ns 365.160
Rf 102.930 14 Ha 185.230 Sg 115.090 Ns 117.500 26,
2Rf  102.090 R 327.180 2903 191.280 939 117.740 BINs  115.610 Ns 371710

S15Rf  334.300 27Ns  377.880

240Rf  99.850 21Ha 195.510 2% 119.260 %2Ns  115.320



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
328Ns  384.990 313Hs  283.350 30\t 221.100 292110 177.990 26111 162.050 283112 157.910
329\s  391.530 3l%4s  288.300 302\t 225.840 293110 182.110 287111 163.940 284112 158.770
330Ns  398.870 3%Hs 294540 303\t 229.520 294110 185.260 28111 167.060 285112 161.110
33INs  405.460 31%Hs  299.560 304Mt  234.360 295110 190.540 289111 168.780 286112 162.230
332Ns 412,990 37Hs  305.830 305\vt  238.200 296110 193.850 290111 171.870 287112 164.820
33BNs  422.260 318Hs  310.900 306\t 243.170 27110 199.170 21711 174.300 288112 166.230
334Ns  429.140 3%s  317.260 307Mt  247.080 298110 203.070 292111 177.730 289112 169.030
335Ns  435.050 3204s  322.510 308\t 252,150 29110 208.040 293111 180.490 290112 170.440
33Ns  442.800 $2lHs  329.090 309\t 256.280 300170 212.490 294111 184.340 291112 173.530
337Ns  449.710 322Hs  334.680 310\t 261.450 301110 216.970 295111 187.460 292112 175.610
38Ns  457.710 323Hs  341.610 SUMt  265.950 302110 220.780 296111 192.390 293112 178.990
33Ns  465.090 $24Hs  347.460 312t 271.610 303110 225.280 297111 195.710 294112 181.440
2045 195 820 zsz 354.320 ijw 276.300 22‘5‘110 228.730 2;’2111 201.000 222112 185.290
Blye 195310 327Hs 360.050 315Mt 282.130 306110 233.580 300111 204.520 297112 188.110
B2e 123160 328Hs 366.550 th 287.050 307110 237.130 301111 209.950 298112 192.960
e 192850 329Hs 375.460 317Mt 292.970 308110 242.070 302111 213.300 299112 196.030
Bie 120830 330Hs 382.710 318Mt 297.970 309110 245.720 303111 218.240 300112 201.260
e 120710 331Hs 388.520 th 303.910 310110 250.750 304111 222.080 301112 204.600
Bohe 119,030 332Hs 395.620 th 308.970 311110 254.550 305111 227.070 302112 209.840
S7he 119170 333Hs 399.430 321Mt 315.030 312110 259.810 306111 229.970 303112 213.370
B8e 117670 334Hs 409.430 322Mt 320.270 313110 264.000 307111 234.550 304112 218.490
9e 118,050 335Hs 414.970 th 326.590 314110 269.650 308111 238.090 305112 222.070
0he 117,070 338Hs 421.830 th 332.190 315110 274.050 309111 242.720 306112 227.190
®lye 118050 337Hs 427.460 325Mt 338.820 316110 279.890 310111 246.370 307112 231.380
%200 117570 338Hs 435.210 th 344.470 317110 284.520 311111 251.160 308112 234.530
%3e 118800 339Hs 441.880 327Mt 351.040 318110 290.460 312111 254.950 309112 237.730
%4he 118730 Hs 449.890 th 356.800 319110 295.140 313111 259.950 310112 242.400
5e 120,020 2% 132,660 329Mt 365.920 320110 301.110 314111 264.150 311112 245.790
54s 119940 Ba 131990 th 371.830 321110 305.890 315111 269.520 312112 250.520
%7he 121340 25t 130050 331Mt 378.820 322110 311.950 316111 273.910 313112 254.020
80 121 360 2o 129 610 332Mt 384.620 323110 316.930 317111 279.460 314112 258.980
90 123,050 B 197 750 333Mt 391.480 324110 323.240 318111 284.120 315112 262.830
e 123 360 28 127 550 334Mt 397.420 325110 328.550 319111 289.770 316112 268.230
e 198 600 29 126010 335Mt 404.440 326110 335.180 320111 294.500 317112 272.500
D20 196720 260\t 126,040 336Mt 409.920 327110 340.470 321111 300.230 318112 278.050
e 129590 Bl 195 020 337Mt 416.500 328110 347.140 322111 305.010 319112 282.410
e 131 150 22y 195 820 338Mt 422.110 329110 354.300 323111 310.830 320112 288.050
75he 134 360 269y 195 230 Mt 429.600 110 361.180 111 315.770 112 292.490
276 : 264, ‘ 3¥Mt  436.290 330110 366.730 824111 321.850 821112 298.190
Hs 136.180 Mt 126.030 31 a5 322
277 265 256 110 373.400 111 327.300 112 302.710
Hs 139.120 Mt 125.720 110 137.920 332 326 323
284s  141.140 266\t 126.650 %7110 137.460 333110 878.910 327111 833510 324112 308.450
279 %67 258 110 385.790 111 338.760 112 313.740
Hs 143.950 Mt 126.590 110 135.360 334 228 325
280 268 250 110 391.610 111 345.420 112 319.700
Hs 145.470 Mt 127.600 110 135.080 335 320 226
Ble 148470 209 197480 200110 133300 336110 398.290 330111 351.190 327112 324.390
282 270, 261 110 403.390 111 357.800 112 330.530
Hs 150.340 Mt 128.850 110 133.340 337 331 328
283 271 262 110 409.960 111 363.330 112 335.520
Hs 153.610 Mt 129.030 110 131.990 338 332 220
M40 15E 900 220 130.890 26910 132570 339110 415.280 333111 369.900 330112 341.870
285 273 264 110 422.790 111 375.390 112 347.100
Hs 159.680 Mt 131.960 110 131.590 34111 382110 B1)15 353,800
6Hs  162.270 274Mt  134.510 265110 132.370 259111 144.950 35111 387610 %215 358,970
%7Hs  165.990 2I5Mt - 135.990 26110 131.780 2607111 144.390 3111 394.090 33915 365510
2885 168.740 2\t 138.780 %7110 132.640 %1111 142.550 %7111 399‘020 33471, 370'700
B94s  172.790 2TMt  140.570 268110 132.100 262111 142.230 38111 405300 35115 377340
2045 175.890 218\t 143.250 269110 133.080 %3111 140.870 339 ‘ 336 :
245 180.320 219\t 145.120 270110 132.680 264111 141.110 111 410.600 33711; 2:52;8
2245 183.790 20\t 147,550 271110 133.940 25111 140.110 %2112 150.530 )15 393270
2%Hs  189.200 2IMt 149.140 272110 133.820 266111 140.510 23112 150.230 330 ’
2%Hs 192.910 2\t 151.850 273110 135.570 267111 139.800 264112 148.550 112 399.540
2%Hs  198.180 283Mt  153.630 274110 136.290 268111 140.340 265112 148.720 266113 158.260
2%Hs  202.130 4\t 156.600 275110 138.760 269111 139.770 266112 147.390 267113 156.830
2THs  207.410 285\t 158.940 276110 139.870 270111 140.420 %7112 147.760 268113 156.800
2%8Hs  212.970 285\t 162.420 277110 142.710 271111 140.020 268112 146.700 269113 155.670
2%Hs  216.760 28'Mt  164.850 278110 143.980 272111 140.930 269112 147.220 270113 155.830
300Hs  220.320 285\t  168.180 279110 146.470 273111 140.790 279112 146.300 2711113 154.840
30lHs  225.360 29\t 170.950 20110 147.650 274111 142.140 271112 146.900 272113 155.110
302Hs  229.040 20Mt  174.680 2817110 150.090 275111 142.770 272112 146.130 273113 154.300
303Hs  234.180 2t 177.760 22110 151.320 276111 144.840 273112 147.010 274113 154.820
304hs  238.010 292\t 181.880 23110 153.990 2771111 145.890 274112 146.500 275113 154.340
305Hs  243.250 293Mt  185.340 284110 155.460 278111 148.320 275112 147.860 276113 155.250
306Hs  247.170 2%Mt  190.490 285110 158.400 279111 149.340 276112 148.090 277113 155.370
307Hs  252.530 295Mt  194.190 286110 160.370 280111 151.340 277112 150.080 278113 157.120
308Hs  256.610 296\t 199.240 27110 163.870 21111 152.360 278112 151.010 279113 157.820
30Hs  262.170 2Mt 203.210 28110 165.680 22111 154.460 279112 153.000 280113 158.730
3105 266.550 2%\t 209.470 289110 169.050 283111 155.640 280112 153.420 281113 159.010
Sllhs 272,510 29\t 212.270 290110 171.490 284111 158.000 21112 155.270 282113 160.520
812Hs  277.200 30Mmt  217.330 21110 175.210 285111 159.440 282112 155.820 283113 161.120



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
284113 162.910 28114 170.360 29115 186.340 305116 219.060 818117 263.830 334118 328.920
285113 163.760 289114 172.400 29115 189.180 306116 221.840 319117 266.950 335118 334.200
286113 165.790 290114 173.150 27115 191.360 307116 226.540 820117 271.550 336118 338.170
287113 166.890 21114 175.690 298115 194.610 308116 229.540 821117 275.220 337118 343.600
288113 169.180 292114 176.910 29115 197.100 309116 234.110 822117 280.070 338118 347.690
289113 170.320 293114 179.700 300115 201.500 810116 237.230 323117 283.960 339118 353.150
290113 172.920 294114 181.480 301115 204.030 811116 240.270 824117 288.920 24119 201,620
291113 174.270 29114 184.590 302115 208.670 312116 243.070 25117 292.890 265, 19 200' 640
292113 177.070 29114 186.720 303115 211.600 813116 247.460 826117 297.740 2110 200.810
293113 179.200 297114 190.280 304115 216.310 814116 249.950 827117 301.800 7] 19 199'830
294113 182.330 298114 192.780 305115 219.400 315116 254.190 328117 306.800 26819 200'320
29113 184.810 29114 197.500 306115 224.190 816116 257.190 829117 310.940 29110 200,050
29%113 188.350 300114 200.050 307115 227.370 317116 261.610 330117 316.090 20,19 200'730
297113 191.160 301114 205.020 308115 232.120 818116 264.800 331117 320.230 21110 200460
29113 195.880 302114 207.960 309115 235.430 819116 269.620 332117 325.460 292] 19 201'520
299113 198.750 303114 213.000 810115 238.650 820116 273.280 333117 329.770 29910 201460
300113 203.720 304114 216.100 811115 241.950 %2116 278.420 334117 335.090 204] 19 202'7 20
301113 206.990 305114 221.210 312115 246.130 322116 282.300 335117 339.350 295119 203250
302113 211.920 306114 224.400 313115 249.270 523116 287.540 336117 344.800 29110 205.090
303113 215.440 307114 229.580 314115 253.550 324116 291.480 337117 349.210 297) 19 205‘ 480
304113 220.330 308114 232.840 815115 256.790 325116 296.560 338117 354.690 298110 207160
305113 223.920 309114 238.090 316115 261.190 326116 300.580 339117 359.120 299119 208.200
306113 229.200 310114 241.420 317115 264.690 327116 305.840 281 300 :
207 a1 18 328 118 194.150 119 210.500
113 232.450 114 244.120 115 269.520 116 310.100 2218 192010 0110 212,080
308113 236.010 312114 247.230 819115 273.470 829116 315.500 26314 192‘330 02119 21 4'7 0
309113 239.480 813114 251.750 820115 278.540 330116 319.610 204) g 191'260 03] 19 216'590
310113 243.870 814114 254.940 %2115 282.790 31116 325.140 265) 15 191'8 20 0419 220'310
811113 247.220 815114 259.650 822115 287.910 332116 329.510 206) 19 191'120 205119 222'180
312113 251.680 816114 263.150 823115 292.280 333116 335.300 7] 19 191'860 306119 226' 160
313113 255.200 317114 268.250 324115 297.330 334116 339.560 28) g 191‘ 450 07319 228' 110
314113 259.910 818114 272.230 325115 301.610 335116 345.300 209] 1o 192'500 208] 19 232'310
315113 263.660 819114 277.550 326115 306.920 336116 349.710 2001 192‘510 09 10 234'820
316113 268.850 320114 281.800 827115 311.190 37116 355.510 20119 193'700 310 19 238'650
317113 273.010 %2114 287.180 828115 316.700 338116 359.950 292) g 193'810 a1)1g o "~ 120
318113 278.440 322114 291.370 829115 321.030 339116 365.400 203 ‘ 312 :
219 33 330 118 195.430 119 245.060
113 282.810 114 296.830 115 326.640 278 204 13
320 324 331 117 187.180 118 195.880 119 247.560
113 288.170 114 301.080 115 331.110 279 205 214
221 25 332 117 185.550 118 197.790 119 245.070
113 292.610 114 306.470 115 336.880 280 206 315
322 326 333 117 186.170 118 198.320 119 247.430
113 298.060 114 311.260 115 341.620 281 297 216
323 327 334 117 184.420 118 200.290 119 251.020
113 302.590 114 316.940 115 347.420 282 208 317
324 228 335 117 184.650 118 201.480 119 257.080
113 308.020 114 321.210 115 352.110 283 200 318
325 320 336 117 183.960 118 204.020 119 261.120
113 313.260 114 326.980 115 357.950 284 200 319
226 330 337 117 184510 118 205.580 119 263.810
113 318.960 114 331.710 115 362.530 285 301 320
327 331 338 117 184.080 118 208.540 119 267.770
113 323.520 114 337.790 115 368.150 266 202 a1
228 332 330 117 184.940 118 210.400 119 270.770
113 329.290 114 342540 115 372.790 287 203 322
32913 334180 3914 348.760 117 184.830 118 214.430 119 274.970
30) 13 3 40'3 0 34y 14 353' 480 275116 179.260 28117 185.930 304118 216.310 823119 278.360
1) 15 345'440 S 359'620 276116 177.770 289117 186.150 305118 220.590 324119 282.970
332) 13 351'690 3114 36 4'230 21116 177.930 290117 187.510 306118 222.880 825119 286.580
%) 15 356'820 ST 370'210 278116 176.670 21117 187.940 307118 227.140 826119 291.220
3] 15 362'930 28] 1, 37 4'660 219116 177.200 292117 189.590 308118 229.660 827119 294.940
S 368'060 39) 14 380'6 10 20116 175.740 293117 190.310 309118 233.860 528119 299.610
36) 13 37 4'190 ‘ %1116 176.350 294117 192.230 310118 236.660 529119 303.390
7] 13 379'170 212115 172.650 %2116 175.650 295117 192.980 811118 240.600 330119 306.400
28] 15 385'190 273115 171.290 23116 176.560 296117 194.930 812118 243.150 31119 310.250
339) 13 389'800 274115 171.280 84116 176.150 297117 196.390 813118 241.270 332119 315.210
’ 275115 170.110 25116 177.320 298117 198.940 814118 243.770 333119 321.180
269114 164.740 276115 170.290 26116 177.280 299117 200.790 815118 247.650 334119 326.090
270114 163.230 27115 169.370 27116 178.720 300117 203.740 816118 253.910 335119 330.080
271114 163.380 278115 169.910 28116 179.020 301117 205.910 317118 258.050 336119 335.040
272114 162.060 279115 169.040 29116 180.730 802917 209.770 818118 260.740 337119 338.960
273114 162.340 280115 169.680 290116 181.180 303117 212.170 319118 264.900 338119 344.060
274114 161.210 %1115 169.370 21116 183.180 304117 216.450 820118 267.870 339119 348.140
275114 161.780 22115 170.340 22116 183.610 305117 219.080 321118 272.330 287
276 283 203 306 322 120 208.740
114 160.890 115 170.320 116 185.760 117 223.470 118 275.710 28150 207610
277114 161.760 284115 171.490 294116 186.550 307117 226.210 523118 280.560 269] 50 208' 150
278114 161.570 25115 171.750 2%116 188.960 308117 230.520 324118 284.180 290]50 207 320
279114 162.330 286115 173.190 29116 190.440 809117 231.880 825118 289.120 291 50 208'200
280114 162.120 27115 173.790 297116 193.290 310117 237.980 326118 292.810 2921 207'760
81114 163.440 28115 175.460 29116 195.130 811117 240.880 827118 297.790 29990 208.610
282114 163.440 289115 176.210 299116 198.370 312117 243.450 28118 301.590 294150 208230
23114 165.000 290115 178.130 300116 200.550 813117 246.510 829118 305.240 295190 209.480
284114 165.280 291115 178.970 301116 204.720 314117 250.860 330118 309.000 29190 209.920
25114 167.040 292115 181.140 302116 207.150 815117 252.640 31118 314.230 297190 211 390
26114 167.640 298115 182.220 303116 211.760 816117 256.670 332118 319.580 2981590 211,660
27114 169.640 294115 184.580 304116 214.390 817117 259.640 333118 324.840 :



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
299120 213.320 324121 279.800 309123 247.310 308125 255.510 316127 282.320 339129 330.860
300120 214.140 325121 282.890 810123 250.040 307125 256.120 817127 283.170 319130 305.950
301120 216.380 326121 287.250 811123 251.600 308125 257.950 818127 276.140 320] 30 306' 120
302120 217.620 327121 290.500 812123 254.250 309125 258.950 819127 277.250 221130 297600
303120 220.290 328121 294.890 813123 255.900 810125 261.210 820127 279.700 322) 39 298'050
304120 221.830 329121 298.520 314123 258.770 311125 262.370 321127 281.120 323139 300' 120
305120 225.440 330121 302.730 315123 260.380 812125 264.230 822127 281.460 224130 300,840
306120 227.090 %1121 306.210 316123 263.360 313125 265.280 323127 282.500 325 39 299'980
307120 231.000 332121 310.790 817123 265.080 814125 267.490 824127 284.810 325130 300,520
308120 233.040 333121 314.420 818123 260.460 815125 268.730 825127 286.240 327) 30 302' 470
309120 236.740 334121 317.180 319123 262.330 816125 271.110 326127 288.800 328 39 303'270
310120 238.940 335121 323.360 320123 265.180 817125 272.400 327127 290.460 329130 305.460
311120 242.670 336121 328.120 321123 267.260 318125 267.900 328127 293.350 30130 306520
312120 244.760 337121 332.070 322123 270.440 819125 267.790 829127 295.360 B30 314.460
313120 248.540 338121 336.780 823123 276.470 820125 270.260 330127 302.600 332) 30 310' 490
814120 250.670 339121 340.590 324123 279.960 321125 271.780 331127 304.770 3330 318,260
315120 247.690 29455 224,380 325123 282.230 322125 274.300 332127 308.170 334130 319.800
316120 249.740 295) 99 295 130 326123 285.930 323125 276.060 333127 310.520 3530 392840
17120 253.310 296199 224,690 327123 288.730 824125 278.920 334127 314.020 336130 304.610
318120 255.710 2971 5o 225‘8 10 328123 292.770 325125 280.900 335127 316.460 37139 327' 630
319120 263.230 298] 59 95 570 829123 295.750 326125 288.190 336127 320.050 %38)30 329,540
320120 265.720 299195 226.900 330123 299.850 327125 286.410 337127 322.650 39130 333080
321120 269.580 300 226'330 331123 302.970 328125 293.540 338127 326.430 :
522120 272.280 B9y 297 710 332123 307.190 329125 296.050 339127 329.150 823131 306.670
323120 276.470 02 : 333123 310.380 330125 299.760 213 24131 308.500
324 122 228.130 334 331 128 285.380 325

120 279.610 03] 9y 230,450 123 314.670 125 302.360 314195 285 560 131 309.250
325120 284.170 304) o 231‘380 335123 318.000 332125 306.200 315] g 287‘190 826131 307.780
326120 287.480 0599 33,740 336123 322.620 333125 308.940 315198 287 610 827131 308.310
527120 292.120 6197 234.970 337123 326.670 334125 312.950 17198 289,350 528131 309.960
328120 295.530 07199 238990 338123 331.280 335125 315.870 31818 289890 529131 310.720
29120 300.230 208 ‘ 339123 334.760 336125 319.890 319 ‘ 330131 312.630
330 122 239.700 337 128 282.370 31

120 303.830 300 300 125 322.900 220 131 313.650
331 122 242.920 124 242.740 338 128 283.240 332

120 308.600 310 301 125 327.210 321 131 315.930
332 122 244.620 124 243.530 339 128 285.610 333

120 312.250 a1 302 125 330.260 322 131 317.310
%3190 315990 122 247.680 124 241.880 128 286.750 %4131 395 030
)90 321 240 812122 249.400 303124 242.780 306126 257.990 823128 289.490 35131 396,640
35150 326.470 313122 252.640 304124 242.390 307126 258.830 324128 287.600 36131 329,300
336150 330,020 814122 254.300 305124 243570 308126 264.130 325128 289.890 %7131 330,620
7190 335090 315122 257.610 308124 246.880 309126 265.900 326128 290.990 3831 333,570
338)50 338730 318122 259.370 307124 248.930 310126 266.310 327128 293.480 339131 338 520
39150 343.820 817122 255.400 308124 249.940 811126 268.430 328128 294.860 '

: 318122 257.140 309124 252.650 312126 268.890 329128 297.730 526132 316.480

290121 217.460 819122 260.410 810124 253.720 813126 271.040 330128 299.450 827132 314.590
291121 216.590 320122 262.520 311124 256.220 314126 271.830 331128 307.100 528132 314.830
292121 217.070 321122 265.980 812124 257.420 815126 273.970 332128 308.940 329132 316.450
29121 216.610 22122 272.030 313124 259.990 316126 274.880 333128 312.250 330132 316.930
294121 217.310 323122 275.680 314124 261.290 317126 277.170 334128 314.350 %1132 318.810
29121 217.090 824122 277.980 815124 264.090 818126 278.170 335128 317.760 332132 319.540
29121 218.040 325122 281.980 316124 265.340 319126 272.960 336128 319.980 333132 327.640
297121 218.240 326122 284.780 817124 261.910 320126 274.400 337128 323.590 334132 328.480
2%121 219.510 327122 289.110 318124 261.740 321126 274.990 338128 325.920 335132 330.770
299121 219.690 328122 292.110 319124 264.490 322126 276.080 339128 329.490 336132 332.120
300121 221.010 329122 296.460 320124 265.930 323126 278.670 316199 296,530 337132 334.810
301921 221.760 330122 299.590 321124 268.870 324126 280.110 917) 59 296‘780 338132 336.270
302121 223.760 31122 304.030 322124 270.650 325126 282.940 31899 288,140 339132 338.590
303121 225.000 332122 307.220 323124 273.800 326126 284.630 31959 288,560 329133 323,270
304921 227.370 333122 311.780 324124 275.800 327126 292.150 320 g 290‘390 330133 30 4'610
305121 228.900 334122 315.150 325124 283.210 328126 293.920 321159 291 230 )33 305 060
306121 232.470 335122 320.040 326124 285.280 329126 297.230 322, g 293‘260 332 3 326'650
307121 233.900 336122 324.050 327124 288.880 330126 299.420 32399 294,350 33333 332 800
308121 237.400 337122 328.830 328124 291.400 331126 303.110 24159 296.770 %4133 335400
309121 239.360 338122 332.330 329124 295.400 332126 305.470 325199 294.700 %533 336,340
10121 242.610 339122 337.360 330124 298.090 333126 309.230 326 : 336 '
a1 331 334 129 296.680 133 338.200

121 244.730 207 124 302.130 126 311.830 327 337
312 123 234.010 332 335 129 297.770 133 339.410

121 248.040 208 124 304.980 126 315.640 328 338
313 123 235.010 333 336 129 299.970 133 341.930

121 250.070 209 124 309.170 126 318.260 320 330
314 123 234.650 334 337 129 301.320 133 342.570

121 253.480 300] 93 235 620 124 312.070 126 322.260 330199 303.900
315121 255.580 0153 234,930 335124 316.350 338126 325.000 21159 305610 332134 337.210
316121 252.060 302 : 336124 319.380 339126 329.340 332 ) 333134 339.080
317 123 235.870 337 129 313.170 334

121 254.250 308 124 324.000 310 333 134 339.570
318 123 235.790 338 127 275.640 129 315.000 335

121 257.400 4193 238,760 124 326.860 3197 275 060 4199 318.020 134 342.190
319121 259.800 205 ‘ 339124 332.590 312 ‘ 335 ‘ 336134 342.650
320191 266.970 123 239.660 127 277.610 129 320.100 7134 344.650
321151 269'510 308123 241.720 303125 250.560 313127 277.980 336129 323.310 B34 3 45'520
22191 273170 307123 242.970 304125 251.220 314127 279.790 337129 325.600 3934 347870

: 308, 305, 315 338 .

23151 275 770 123 245.960 125 250.730 127 280.390 129 329.080



Isotope Mass Excess
336135 350.580
337135 351.040
338135 352.670
339135 353.550

339136 359.660



