P.J. Masson and J. Janecke Masses

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

Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
o  -0.810 Mg 10570 %si 0.730 43 .2.090 “6Ar  -30.000 4Ca  -41.900
8o  -0.780 2Mg  -0.650 “Osj  3.390 s 4500 “Tar -25.700 Ca -41.320
%0 3.410 BMg  -5.290 “Isi 9.440 43 8.860 “8Ar  -23.250 “6Ca -43.660
200 3.210 %Mg  -13.360 42sj  12.080 935 16.440 “ar  -17.920 “TCa -42.420
2o 8.440 BMg  -12.970 435 19.820 505 21.430 S0Ar  -14.820 “8Ca -43.800
20 9.660 ®Mg  -16.350 “si 24,790 515 30.060 t SIAr - -8.190 “Cca -40.810
20 16.410 Mg -14.530 “si 32,920 1 525 35.720 S2Ar  -4.370 50ca -39.670
%0 20.830 BMg  -14.900 46si  38.310 %8s 44810 t SAr 2,900 *1ca -35.330
%0 29810 1 XMg  -10.850 4si 47.080 t 545 51.020 Sar 7.350 52Ca -33.450
260  36.140 OMg  -9.620 48si  53.270 s 60.630 t Sar 15.220 8ca -28.220
70 46.650 t SMg  -3.950 ““si 62.780 t s  67.780 t Ar  20.240 %Ca -25.640
%0 54810 t Mg -0.830 %0si  69.560 t 5s 78510 t S’ar 28.870 t %Ca -19.630
17 3Mg  6.540 Slgj  79.970 t %8s 86.260 t BAr 34.790 %6Ca -16.400

F 2.050 34 52¢q; 59 59 57,
B 1570 ¢ Mg  9.940 Si 87.320 S 97.240 t Ar 44.080 t Ca -9.540
20p 0'200 Mg 17.180 Bsi 98.120 t 85 105.270 ®Ar  50.480 %8Ca -5.790
26 0480 Mg 20.960 %p 42630 + ®ls  116.690 t 'Ar  60.140 t ¥ca 1390
Y. 37, . 62 60,
2 Mg 28.100 24 27 Ar 66.840 t Ca 5.930
F  3.000 8 P 34.040 t cl 39.770 1 63 61
2 Mg 32.120 25 28 Ar 77.080 t Ca 13.890
F  3.770 39 P 20.020 t Cl  28.070 t 64 62
" Mg 39.340 2% 2 Ar 84.440 t Ca 18940
F  8.840 0 P 11120 t Cl  14.180 1 65 63
25 Mg 43.140 2 2 Ar  95.540 t Ca 27.420 t
F  13.060 a“ P -0.540 Cl 4810 t 66 64
2 Mg 52330 t 2 a1 Ar 103.710 t Ca 32.860
F  20.290 2 P -7.550 Cl  -6.820 o7 o5
2 Mg 59.180 2 2 Ar 115480 t Ca 42.120 t
F  25.610 vy 69.020 P -16.720 Cl -13.550 S0 48.470
2F 34370 t 44Mg 75'7 10 + Slp 24530 3¢l -21.180 S 33.430 t 67Ca 58'500 s
BF 41980 t P : %2p 24520 3¢l -29.110 %K 21720 t o8 ’
Mg 85.960 t - 36 3 Ca 65.960 f
18 % P -26.150 Cl -29.350 K 7720 t 60
Ne  5.440 Mg 93.100 t 4 37 4 Ca 76.930 t
Ne 1780 P -24.540 Cl -31.490 K -1.340 t ca 85400
2Ne  -6.690 A 26,790 t ®p 24490 38cl -29.590 %K -11.000 t ’
2ng »5'670 2pl 18.390 t %p  -20.660 %¥cl -30.050 *K  -17.160 3sc 42.990 t
2o 8330 BAl 6510 Sp -19.350 40c|  -27.480 SIK -24.930 ®sc  26.780 t
g _5' 470 2p1 - -0.090 %p  .15.010 “cl -27.080 3K -33.500 %3¢ 15.770 t
2o 6510 BAl -8.680 %p  -13.040 “2Cl  -24.180 40K -33.550 %S¢ 4.010 t
BNe  -1740 TN -17.270 “Op 8560 ¢l -23.270 4K -35.790 %sc 4240 t
%Ne 0690 Bpl -17.230 “4p  .5.990 4cl  -20.450 42K -35.000 %sc  -13.980 t
2INe 6'910 A1 -18.050 42p  .1.230 “cl -19.640 K -36.470 405c  -20.460
ByNe 1 d 500 %0AlI  -15.880 “p 1.240 46Cl -15.080 4K -35.720 415c  -28.660
Ne  18.770 + S1Al -15.250 4“p  7.260 4icl -11.770 4K -36.700 425¢  -32.680
Ove 2 " 380 A1 -11.270 Sp 12,150 “cl -6.030 4K -35.260 $5c -36.410
UNe 35000 + BAl -8.930 4p  18.960 “cl -2.070 4K -35.870 4s¢ -37.610
YNe  40.940 " %A -3.320 4P 24.150 %cl 4660 48K -32.440 4Ssc -40.980
Be 49'990 N SAl -0.250 “8p 32110 SIcl 9.580 49K -30.420 465c -41.820
MNe  55.040 %Al 5760 “p  37.940 ¢l 17.120 50K -25.970 47sc -44.580
BNe 63410 " A 9.250 0p  46.630 t ¢l 22,510 5K -22.970 85c -44.520
%Ne  68.590 %Al 15.240 51p  53.360 *cl 30.680 t 52k -17.440 4Ssc -46.120
YNe  76.820 " %A 19.120 p 62710 t Cl 36.600 BK -13.910 S05c -44.140
BNe 81650 40a1 25.200 %P 69.830 t %6cl  45.320 t 5K -7.590 Ssc  -43.170
‘ Al 29.050 Sp 79730 t S’Cl 52.390 K -3.440 525¢  -39.940
¥Na  13.270 t “2Al - 37.010 Sp  87.760 t %8cl 61.970 T %K 3.520 %sc -38.300
NNa  7.170 Al 43.670 %p  98.560 t Ccl  69.440 t 5K 8.440 S4sc -33.920
ZINa  -2.070 4“Al 51.850 t 5P 107.450 t ®cl  79.360 t %K 15.910 %sc -31.530
BNa  -9.340 ‘Al 58.540 2 lc|  87.130 t %K 21.540 %6s¢  -26.280
24, 46 S 54540 t 62 60, 57
Na -8.440 Al 67.490 t %5 43720 t Cl 97.480 K 29.760 t Sc  -23.000
®Na -9.870 YTAl - 74.480 %5 7880 + %S¢l 105.990 t 6K 35.890 %gc  -17.150
®Na  -6.950 ‘Al 84.330 t 275 17.920 " ¢l 116.910 t 52Kk 44.470 t %S¢ -13.550
?'Na -5.580 Al 91.910 ¢ 2 ) 2 8K 51.070 f0s¢c  -7.330
- S 4.490 Ar 49.460 t 64 61
Na -1.090 22 2 29 K  60.160 t Sc -2.950
20 Si 32.830 S -2.980 Ar  37.280 t 65 62
Na  2.050 e 2 20 K  67.690 Sc 3.990
2 Si 23.940 S  -14.030 Ar  21.470 t 66 63
Na  8.380 e 2 2 K 77.600 t Sc  8.980
» Si 10.230 S -19.170 Ar  11.470 67 o4
Na 13.260 25 2 a2 K 85900 t Sc  16.280
2 Si 3.220 S -26.230 Ar  -1.810 68 65
Na 21.620 t 26 3 - K 96.820 t Sc  21.830
BNg  26.690 Si -7.330 S -26.780 Ar -9.180 Ssc 29800
MNm 34170 Z’sj 12,550 %45 -30.000 S4ar  -18.410 %2Ca  43.230 t 7sc 36090
BNa 39000 Bgj  -21.250 %5 -28.810 SSAr -23.120 Bca 30720 t 5. 45040 +
g 46.420 Bgj  -21.670 %5 -30.300 S6Ar  -30.360 S4Cca  14.940 5. 52240 "
¥Na 51‘500 %0si  -24.360 %S -26.990 STAr -31.130 3%Ca  5.330 705, 61'910 )
BNm  £8.770 8sj  -22.760 %8s -27.040 BAr  -34.750 %6Ca -5.900 Tise 70140 +
Nm  63.630 %2gj  -23.770 %5 -23.050 SAr -33.300 S’ca -12.710 7se 81190 "

a0y 72'760 + 3si -20.480 05 22.430 40ar  -35.230 38Ca -21.980 73g. 91'620 +
N, 80810 " %si -19.910 4“5 .18.120 “Ar  -32.930 %ca -26.930 Tise 104270 +
a2y 90'810 ) %si -14.710 423 .16.910 “2Ar  -34.000 “Oca -34.760 :

‘ %5 -12.950 85 .12.380 SAr -31.450 “ca -35.160 Ti  53.130 1

Mg 17.190 87si -7.310 4“5 .11.560 “Ar 232300 “2Ca -38.940 %Ti 35570 t

%si  -5.040 43 5640 “SAr -29.550 “ca -38.580 STi 24.080 t
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®BTi 10940 t “cr  30.390 t "Mn  22.110 Co -47.170 Slcu -62.110 %Bzn  42.850 t
®Ti 2260 t “cr 20.010 t Mn  32.430 t ICo  -45.350 52Cu  -62.950 %zZn 52,540 t
40T -8.960 “2Cr 6980 t Mn  42.090 t 2Co  -41.060 8Cu  -65.520 %zn  65.550 t
“Ti  -15.780 $cr -1.800 ®mMn  53.770 T Co -38.640 84%Cu  -65.450 SiGa 16820 1
“2T|  .25.560 4cr -13.920 8Mn  63.940 t 7Co -33.750 %5Cu  -67.090 55, 4'230 h
7| -29.540 4cr -19.550 w2 ®Co -30.650 86Cu  -66.240 6 :

A 46 Fe 52.070 t 76 67 Ga -5.200 t
Ti -37.370 Cr -28.920 “Fe  39.880 t Co -24.950 Cu -67.330 S'Ga -16.190 1
“Ti  -38.640 4cr -34.390 i 24‘660 " "Co -20.570 %8Cu -65.710 S0 _24' P
4T -43.450 BCr -42.910 e 13860 " 8Co  -12.980 %Cu -65.810 59 -34.660 +
4TI -44.720 4Scr  -45.590 P 0'140 ®Co  -6.030 °Cu  -63.440 60Ga _40'350
“8Ti  -48.650 50cr  -50.570 W _7‘350 80co 25560 t “cu  -63.010 bl _47'190
“OTi  -48.790 Sicr -51.630 P _18' 220 81Co  9.600 2Cu  -60.260 626, _51'840
0Ti -51.220 52Cr  -55.280 P _25'200 82Co 18670 t "Cu -59.590 63 _56'540
S17i  -49.490 Scr -55.220 e 34810 8co  26.160 1 "Cu -56.450 SGa 58760
52Ti -49.710 Scr -56.830 Sipe _40'340 8%Co 35.860 t Cu  -55.220 65Ga _62'520
STi -46.780 S5cr -55.230 e 48'310 8Co  44.280 t SCu  -51.460 66cn _63'740
%Ti -46.050 %cr -55.710 53 : %Cco 54.840 T "Cu  -49.360 o7 ‘
S5 57 Fe -50.900 78 Ga -66.740
Ti  -41.920 Cr -52.520 " . Cu  -44.590 68
6o 58 Fe -56.050 Ni  44.170 t 79 Ga -66.940
Ti  -40.340 Cr -52.110 55 AT Cu -41.280 60
7o 50 Fe -57.530 Ni  31.800 t 80 Ga -69.170
Ti -35.100 Cr -48.190 SFe  -60530 #\i 17010 + Cu -34.370 G -68.800
8Ti  -32.860 80cr  -47.200 5 : o : 8lcu  -28.930 7 ‘
oo 61 Fe -60.030 Ni 8180 f 2 Ga -70.030
Ti  -27.200 Cr -42.760 58 Son Cu -21.840 7
O 24570 20 41390 Fe -61.820 Ni  -3.810 80y 16,350 Ga -68.750
1 : 63 ' %Fe  -60.090 SINi  -11.610 ” : Ga -69.470
Ti  -18.530 Cr -36.470 60 Son1: Cu -8.980 74
62 o4 Fe -61.030 Ni -22.470 a5 Ga -67.870
Ti  -15.170 Cr -34.370 o1 3 Cu -3.160 75
63 o5 Fe -58.430 Ni  -29.560 a6 Ga -68.370
Ti  -8.300 Cr -28.550 62 San: Cu  4.760 76
6l 66 Fe -58.770 Ni  -39.050 7 Ga -66.370
Ti -4.480 Cr -25.880 63 S5n Cu 11.460 77
5 o7 Fe -55.520 Ni  -44.920 o8 Ga -66.180
Ti  2.950 Cr -19.730 64 Son - Cu  20.440 t 78
66 o8 Fe -55.450 Ni -53.330 89 Ga -63.430
Ti  7.220 Cr -16.500 65 57 Cu 28.050 % 79
67 60 Fe -51.610 Ni  -56.090 % Ga -62.570
Ti  15.150 Cr -9.790 66 San Cu 38.340 t 80
o8 . Fe -50.670 Ni  -60.560 o Ga -59.180
Ti  20.390 Cr -5.950 67 Son1: Cu 47.520 t a1
6 7 Fe -46.130 Ni -61.670 02 Ga -57.460
Ti  29.120 t Cr 1410 68 6On1: Cu 59.560 t 0
L 38050 0 5980 Fe -44.470 Ni -64.930 Ga -51.510
ni o4 4'530 + 73y 13; 940 %Fe -39.490 (NI -64.610 %0zn  38.660 t 8Ga -47.050
7 51450 " Ttor 19370 Fe -37.610 ®Ni -66.970 517Zn  28.610 t 8%Ga -41.020

’ T5er 28'7 a0 + IFe -32.170 ®Ni  -65.630 52zn  15.180 t 8Ga -36.530
%8y 35670 t 76¢s 36'5 10t ?Fe  -20.610 ®Ni  -67.330 %zn 5790 t 8Ga -30.250
%y 22150 t TG 47730 + Fe  -23.610 ®Ni  -65.190 %zZn  -6.480 t 8Ga -25.440
4Oy 12,020 t G 57540 " "Fe  -20.400 Ni  -66.290 %zn  -14.990 8Ga -18.410
4y 0.500 t ‘ Fe -13.750 5Ni -63.720 %6zn  -25.860 89%Ga -12.700
42y .7.860 t “IMn 42,580 t Fe  -9.500 ®Ni  -63.770 5zn  -32.920 0Ga -4.700
By -18.090 t “Mn 30.740 t "Fe  -1.120 t %Ni  -60.360 %8zn  -42.790 %Ga  1.750
4y -23.660 “Mn 17.320 t ®Fe  5.890 Ni -59.990 59zn -47.480 2Ga 10.710 t
4y 31570 “Mn  6.690 t Fe 16.110 t "INi  -56.210 80zn  -54.140 SGa 18.210 £
48y -36.590 “Mn  -5.630 T 80Fe  24.090 t 2Ni  -55.520 517n  -56.410 %Ga 28.370 t
4Ty -41.840 “Mn  -12.690 8Fe  34.780 t Ni  -51.330 52Zn  -61.030 %Ga 37.170 t
48y -44.290 4Mn  -22.490 82Fe  43.270 t Ni -49.990 8zn  -62.050 %Ga 48.790 T
Oy -48.420 “Mn  -29.160 8Fe 54710 t Ni  -45.170 64Zn  -65.880 9Ga 59.180 T
0V -49.400 “Mn  -37.910 %Fe  64.030 t Ni  -42.990 %zn  -65.780 55
a1 0 S 6 Ge 26.560 t
VvV  -51.910 Mn -43.340 w“ Ni -37.130 Zn  -68.750 s
52 51 Co 51.170 t _ 67 Ge 13.080 t
vV -51.440 Mn -48.410 5Co 35820 + Ni  -33.430 Zn -67.930 SGe 3570 t
By -52.010 52Mn  -50.620 46¢q 23‘660 " Ni  -25.850 %8zn  -70.020 S8Ge _8'580 "
%y -50.060 Mn  -54.650 Ce 9690 + 80Ni  -20.500 %zZn -68.510 5%e 17140 +
SV -49.630 *Mn  -55.680 48c 1‘050 " 8INi  -12.810 zn  -69.720 0Ge 28' 160
v -46.360 Mn  -57.690 9co 10120 + 82Ni -7.340 7Zn -67.330 bloe -34.440
Sty -44.830 Mn  -57.040 50 _17'840 + 8Ni 0780 t 2Zn  -67.970 62Ge _42'370
By -40.670 5’Mn  -57.630 51Cq _27'540 8Ni  6.590 zZn  -65.280 S3Ge _47'100
v -38.650 Mn  -55.590 S2Co  -34.240 SNi  15.440 t "Zn  -65.670 SGe 54450
v -33.980 Mn  -55.460 S3Co  -42.600 8Ni  22.140 ®Zn  -62.640 Sce -56.500
6y -31.560 ®Mn  -52.590 Sico 47890 SNi  32.020 t ®zZn  -62.440 Ge 61510
62y -26.550 6IMn  -51.840 8500 _53'610 88Ni 39.840 £ Zn  -58.720 7Ge _62'730
8y -23.270 2Mn  -48.480 56 : 8Ni  51.120 t zZn  -57.660 68 :
64 63 Co -56.130 . Ge -66.730
V/  -17.570 Mn -47.210 5 8 Zn -53.160 60
65 64 Co -59.330 Cu 43.870 t 80 Ge -67.080
vV  -13.630 Mn -43.480 58 49 Zn -51.050 70
66 65 Co -60.060 Cu 28.650 t o1 Ge -70.450
VvV -7.470 Mn -41.270 50 50 Zn  -44.230 7
o7 66 Co -62.180 Cu 18.780 t 82 Ge -70.120
vV  -3.220 Mn -36.720 0 51 Zn  -39.550 72
68 o7 Co -61.560 Cu 6550 t 83 Ge -72.470
V. 3.680 Mn -34.050 o1 5 Zn  -32.550 73
60 68 Co -62.790 Cu -2.490 t a4 Ge -71.290
V.  8.720 Mn -28.920 62 53 Zn  -27.920 74
oy 16910 SMn  -25 860 Co -61.300 Cu -13.750 1 8570 20610 Ge -73.110
7 ‘ 70 ' 8co -61.770 S%Ccu -21.900 t 86 : “Ge -71.630
vV  21.990 Mn -20.340 o4 55 Zn  -15.760 76
72 7 Co -59.730 Cu -31.810 a7 Ge -73.150
V. 30.200 t Mn -16.600 oo 50,550 s6ey 38700 Zn  -7.860 Toe 71140
By 36.860 2Mn  -10.440 66 : 5 : 8zn  -2.030 78 ‘
24 73 Co -56.990 Cu -47.330 . Ge -71.890
V. 46.420 t Mn  -6.090 67 58 Zn  6.810 T 79
75 74 Co -56.050 Cu -51.930 % Ge -69.300
VvV 55.320 t Mn  0.710 o8 59 Zn  13.520 0

Mn 5960 6900 -52.500 60cu -56.480 %7 23460 1 81Ge -69.460

39 : _ N . N

Cr 45320 t oMn  14.280 Co -50.990 Cu -58.580 %70 31540 1 Ge -66.360
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82Ge -65.660 %95e  -56.510 %Br  -19.730 Rb  -70.740 1065 32,130 8l7r  -57.850
8Ge -60.030 OSe  -61.690 1005y _12.210 80Rp -72.110 Wigr  _25.260 827r  -63.540
8%Ge -56.610 Ise  -63.150 101gr 6,070 81Rb -75.590 1085 20.230 8zr  -65.950
85Ge -50.790 2Se  -67.660 02y 2370 t 82Rb -76.360 1095 _12.470 847r  -71.260
8Ge -47.390 BSe  -68.540 103gr 9,320 8Rb -79.170 05 .6.840 8zr  -73.170
8Ge -41.200 "4se  -72.110 104gr  18.650 T 84Rb  -79.550 gy 1.460 t 86zr -78.000
88Ge -37.290 >Se  -72.160 105gr  26.700 * 85Rb -82.010 H2gr 7510 8zr  -79.510
8Ge -30.370 8se  -75.120 106y 37.070 t 8Rb  -82.280 35r 16.040 T 88zr -83.820
0Ge -25.470 Se  -74.630 078r  46.050 t 8Rb  -84.440 sy 22.440 897r  -84.990
%lGe -17.670 8se  -77.040 108y 57.220 t 88Rb -82.560 Sgr 31.100 t %0zr  -88.750
92Ge -12.120 se  -76.040 1098;  66.920 t 8Rb -81.890 16y 37.520 917y -87.790
SGe -3.630 t 80se -77.830 S 23.280 t %Rb  -79.290 H7sr 45.810 T 92zr  -88.670
%Ge 2.860 8lse  -76.360 sy 9‘270 n 9Rb -78.040 185r 51510 SBzr  -87.110
%Ge 12.290 t 825e  -77.590 65 : “Rb -74.610 . %zr  -87.490
9% 83 Kr  0.660 t 0 Y 12970 t o
Ge 19.910 t Se  -75.660 Sk 10,050 T Rb -72.810 Ty 2180 1 Zr  -85.280
Ge 30.570 t 84se  -76.390 e 17,310 + %Rb -68.650 7y 5010 + %zr -85.130
%BGe 39.620 t 8se -72.180 O 26.770 " SRb  -66.140 7y 15880 : 9zr  -82.270
“Ge 51.820 t %ge  -70.230 O 32630 %Rb  -61.440 7y 23060 + %zr -81.360
10Ge 62.130 t 8se -65.710 70 : Rb -58.740 - : %zr -77.830
a8 Kr -41.290 %8 Y -32.190 t 100
59 Se  -63.380 - Rb -53.670 76 Zr -76.940
As  2.780 t 89 Kr -46.240 % Y -38.630 1 101
60 Se -58.250 7 Rb -50.370 7 Zr -73.250
As  -6.850 T % Kr -54.220 100 Y -46.980 t 102
61 Se -55.260 7 Rb -45.020 7 Zr  -72.000
As -18.460 T oo 49300 Kr -56.750 iRy 41230 Y  -52.510 103, 68080
®2As  -25.600 T 0 ' "Kr  -62.370 102 : ®y  -58.050 104 :
63 Se -45.380 75 Rb -35.220 8 Zr  -66.330
As  -33.710 t 0 Kr -64.430 103 Y  -60.920 105
o4 Se -38.770 7 Rb -30.820 o1 Zr -61.790
As  -39.650 t 9 Kr -69.100 104 Y  -65.820 106
65 Se  -34.450 7 Rb -24.050 2 Zr -59.400
As  -46.840 t % Kr -70.120 105 Y -68.060 107
66 Se -27.370 78 Rb -18.800 o3 Zr -54.360
As  -51.730 % Kr -73.940 106 Y -72.440 108
o7 Se -22.400 9 Rb -11.320 a4 Zr  -51.340
As  -56.660 07 Kr -74.420 107 Y -74.240 100
68 Se -14.660 80 Rb -5.320 85 Zr  -45.660
As  -58.810 o8 Kr -77.800 108 Y -78.040 110
69 Se  -8.800 a1 Rb 3.010 t a6 Zr  -42.170
As  -62.910 9% Kr -77.810 100 Y  -79.520 11
70 Se  0.030 t 82 Rb  9.980 7 Zr -35.840
As  -64.380 100 Kr -80.500 110 Y  -83.000 112
7 Se  6.750 3 Rb 18.750 o8 Zr -31.660
As -67.780 101 Kr -79.980 11 Y -84.130 113
72 Se 16.530 t I Rb 26.140 % 89 Zr  -25.030
As  -68.580 102 Kr -82.320 112 Y  -87.200 14
73 Se 24.330 % . Rb 35.360 t % Zr  -20.490
As  -71.030 1035 34.980 1 Kr -81.550 13Rp  42.930 t Y 86180 157y -13.610
ps  -70.970 104 ‘ 8Kr  -83.620 114 ‘ %y  -86.370 116 :
75 Se  43.940 t 7 Rb 52.420 t 92 Zr  -8.770
As  -72.910 105 Kr -80.800 115 Y -84.610 117
76 Se 55.810 T o8 Rb 59.890 9 Zr  -1.480
As  -72.440 1650 65.920 Kr -79.980 Y -84.330 U8, 3480
"As  -73.950 ‘ 8%r -76.580 ®sr 10.040 T %y  -81.830 1195, 10’ 400
BAs  -72.860 52Br  13.410 t OKr  -75.210 89sr  1.590 t Sy -81.040 205 14870
®As  -73.720 %Br 0590 t 9Kr  -71.020 Osr 9180 t %y 77.870 2 20920
80aAs  -72.100 5%Br  -8.060 t 92Kr  -68.950 sr -16.200 t 97y -76.390 w2, 4'580
81as  -72.470 %Br -17.430 1 SKr  -64.060 25t 25.970 %y 72660 1235, 30830
82As  -70.290 %Br -24.640 t %Kr  -61.200 Bsr -32.060 %y -70.840 1247, 36'800
8As  -69.930 57Br  -33.090 t 9Kr  -55.770 74sr -41.100 100y _67.030 ’
84As  -65.420 %8gr -38.840 T %Kr  -52.660 Ssr -46.560 0y _64.930 Nb  14.250 t
85As  -62.280 59Br  -46.420 1 9Kr  -46.890 8sr -54.990 102y .60.720 Nb  3.140 t
86As  -57.610 OBr  -51.450 %BKr  -43.240 'Sy -57.940 103y .58.270 Nb  -5.170 t
87As  -54.330 Br  -56.540 OKr  -36.790 83r -63.440 104y .53.470 Nb -15.280 t
88As  -49.060 2Br  -59.060 100k 32,670 s -65.410 105y .50.280 BNb  -22.560 t
89As  -45.270 Br -63.630 0r 25,590 80gr  -70.190 106y _44.840 Nb -31.850 T
%As  -39.160 "Br  -65.610 102¢r  -20.640 8lgr  -71.660 107y -41.080 80Np  -38.340 1
%As  -34.430 >Br -69.280 103 -12.880 825r  -75.900 108y _35.060 8INb  -46.450 t
2As  -27.470 7®Br  -70.340 04y -7.060 83gr  -76.790 109y _30.470 82Np  -51.540
BAs  -22.310 Br  -73.270 05¢r  1.540 t 845r  -80.500 10y 23910 8Nb  -57.430
%As  -14.730 ®Br  -73.680 106kr 8,290 85sr  -80.970 Hly  .18.620 84Nb  -60.810
%As  -8.840 ®Br -76.170 Wy 17740 t 86gr  -84.440 12y 11530 8Nb  -66.280
%As  -0.440 t 80Br  -76.070 108y 25.430 87Sr  -84.740 Wy .6.050 8Nb  -69.260
As  6.390 8lgr  -77.990 109 35700 t 88gr  -87.760 4y 1.430 8Nb  -74.160
%As  15.910 t 82Br  -77.320 1Ok 43710 895r  -86.000 Wy 7.130 88Nb  -76.530
%As  24.100 t 83gr  -78.730 r 54430 t %5 -86.100 16y 14.840 8Nb  -80.900
100as 34630 t 84Br  -77.800 2¢r 62.850 T %lgr  -83.610 1y 20.760 ONp  -82.770
01as 43970 t 8gr -78.760 SRn  12.090 + %2sr  -83.120 M8y 28.030 %INb  -86.570
102ps 55,660 T 86Br  -75.760 SRb 1‘330 + 9Bgr -79.930 19y 33.330 9Nb  -86.270
183as  66.160 T 8Br  -73.980 RL  -6.960 + %sr  -78.840 120y 39.690 %Nb  -87.330
59 88Br  -70.430 69 : 9%sr -75.000 12y 43.910 9Nb  -86.400
Se 25.140 t 89 Rb -16.570 1 % s
60 Br -68.250 . Sr -73.190 7 Nb -87.050
Se  11.690 t % Rb -23.560 t 97 Zr  11.020 t %
61 Br -63.920 - Sr  -68.850 7 Nb -85.450
Se 1.810 t %gr 61080 Rb -32.220 t %s, 66790 Zr  2.740 t ND  -85.590
%25e  -10.900 t 0 ' ?Rb -38.230 t % : Tzr  -8.240 t o8 ’
63 Br -55.910 7 Sr -62.010 75 Nb -83.280
Se -18.250 t 0 Rb -46.230 t 100 Zr  -15.530 1 99
Se 27650 Br -52.290 40 51640 Sr -59.740 oo 25670 Nb -82.550
65 : %Br  -46.470 75 : 015y 54,630 7 : 100Nb  -79.920
Se -33.530 % Rb -57.300 102 Zr  -32.060 101
66 Br -42.580 6 Sr -51.820 7 Nb -79.120
Se -41.970 % Rb -60.330 103 Zr  -41.290 102
o7 Br -36.350 7 Sr -46.240 29 Nb -76.230
Se -46.780 97 Rb -64.950 104 Zr  -46.870 103
5o 54340 Br -31.930 Rb  -66.860 Sr -42.710 807, 54850 Nb -75.220
: 9%Br  -25.040 : 1055 _36.390 : 104Nb  -71.940



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
1%Nb  -70.390 %Mo 35.540 t “Ru -85.990 5Rh -74.670 1%pd  -3.550 cd  -57.280
106Nb  -66.590 B0Mo  43.200 Ru  -86.150 16Rh -71.280 B6pg 2590 %cd -66.690
97Nb  -64.520 70 %Ru  -88.190 "Rh  -69.430 ¥’pd  10.870 t %cd -68.980
108 Tc  3.950 t 99 118 138 100

Nb -60.140 8 2290 Ru -87.540 Rh -65.710 Pd 17.370 Cd -73.440
1%Nb  -57.370 81? 1‘2610 + 10Ry  -89.220 1%Rh -63.620 13%pd  26.090 T 1cd -75.390
H1ONp  -52.700 ool T 01Ry  -87.970 120K -59.590 10pg 33170 102cd  -79.430
HINb -49.360 83T° -21.990 1 2Ry -88.910 121Rh -57.240 pd  42.440 1 1%3cd  -80.790
H12Nb  -44.040 84T° -31.060 1 103y -87.260 122K -52.800 42pd  50.020 t 104cd  -84.160
13Nb  -40.230 SSTC -37.330 1 104Ru  -87.970 12Rh -50.110 a7 105cd  -84.620
114 Tc -45.400 t 105 124 Ag 5.010 t 106

Nb -34.450 %Tc 50,690 Ru -85.960 Rh -45.710 ®ag 3440 1 Cd -87.090
H5Nb  -30.440 87 : 106Ru  -86.290 125Rh  -42.980 89 : 07cd  -86.930
U6Np .24.340 o 2010 072y -83.990 126Rp 38,750 g -13820 1 10804 89,040
1Ny -19.860 oG 61630 1083, _83.850 127Rn  36.050 9 21370 1 109c4 _8g8.360
usNp .13.470 o0 67630 1092, 80,950 128Rp 29,130 g -80.740 1 10cq 90,180
19Ny -8.810 jiC 70940 10Ry  -80.450 1293n  23.450 g -36.880 1 ey 89.110
20Ny 2,700 ol C '72'328 Ry 77.100 130RR  -16.220 o9 '43'478 T 11204 _90.450
21Np 1450 o 8 2Ry .76.110 181Rp 10530 g -48.440 1 13cq 89,070
22y, 6,930 q G 83650 18Ry 72,560 1323 3.360 Jg -56.910 1 140y _89.890
123\p 10,460 o o 84070 Ry .71.050 18Ry 2330 g -62.690 1Scq 88220
124Nb  17.310 %TC -85.960 15y -67.090 134Rh  10.330 %Ag -70.620 116cd  -88.670
125\ 23.950 i '25'228 16Ry -65.070 1352 16.830 ) '72'668 ey 86,600
126\b  32.850 t ol O 1Ry -60.610 135Rh  25.480 t o 1o 18Cy -86.680
12INb - 40.960 1 ggTC -86.580 M8Ru  -58.340 3’Rh  32.670 101Ag -77.930 19cd -84.210

Tc -87.410 119 138 Ag -81.120 120
Mo 3.560 + 1007c 86110 120Ru -53.570 139Rh 41.770 t 10250 82210 1210d -83.860
o -7.450 10iTe 6310 121Ru -50.930 Rh 49.670 1095 -84.940 122cd -81.240
Mo -14.800 t 1021¢ _g4.490 Ly 745.880 ®pd  4.950 t 104pg  85.230 s 80720
8Mo -25.000 1037¢  -84.640 123R“ -42.930 8pd  -6.220 t 1055g  -87.040 124cg -77.830
8Mo -31.600 % 1041¢ 82,530 124R“ -37.970 8Pd -13.810 t 1%6ag -86.670 mc ~76.980
%Mo -40.510 1057¢  -82.240 mR” -35.140 8pd  -24.070 t 7pg  -88.260 mCd -73.610
8Mo  -45.800 1067¢  .79.760 mR“ -30.350 8pd  -30.780 1%8pg -87.510 127Cd -2.380
8%Mo  -53.640 07T¢  -79.100 127R” -27.690 9pg  -39.900 10%Ag -88.540 mCd 68.960
%Mo -57.240 1087¢  .76.110 mR“ -20.190 %pd  -45.050 10ag -87.570 mcg -67.600
8Mo  -63.850 109T¢  .74.770 HQR“ -14.180 2pd  -52.030 Hag -88.180 1300 -64.130
8Mo  -66.960 H01e  -71.460 BOR“ -6.130 Bpd  -57.190 1279 -86.720 131Cd -62.430
%Mo  -72.770 MTe  -69.650 mR“ g';gg %pd  -64.810 3pg  -86.990 13223 '5;';38
8Mo  -75.250 H21e  65.920 132R” : T %pd  -69.380 Hipg -85.100 133 5395
%Mo -80.380 13T¢  -63.740 133R“ ;g'zgg %pd  -76.400 155g -85.070 134gg '48'538
Mo -82.330 Were 59440 ey 22630 1 9pd  -77.870 65y -82.920 e
%Mo  -86.820 H15T¢  -56.800 135R“ 29.340 %pd  -81.140 Wag -82.350 mcg -37.940
%Mo  -86.650 161¢  52.140 mR“ 38.370 1 %pd  -82.010 H8pg -79.770 1370 -33.030
%Mo  -88.330 UiTe  -49.100 137R” 45.960 100pg 85,090 9ag -78.750 138Cd -25.920
%Mo -87.640 HU8Tc  -44.110 mR“ 55.760 1 0lpg  -85.380 120pg  -75.890 139Cd -20.800
%Mo  -88.890 18T -40.720 Ru  64.050 1 102pq .87.880 121png  -74.780 MOCd 13540
Mo -87.570 1207¢ -35.370 8Rh  4.660 T 103pg  -87.580 122pg  -71.620 mgg 'gigg
%Mo  -88.240 1217¢  -31.810 8Rh -3.770 t 1%4pd  -89.260 1Zpg  -70.160 L2G '5'560
%Mo -86.090 122T¢ 26.610 8Rh -13.920 1 105pg .88.270 124pg  -66.600 1354 13; PP
100Mmo0  -86.240 1237¢  .23.250 %Rh -21.430 t 1%pd  -89.680 157g  -64.670 Gy 20600
0o -83.670 124T¢  -18.430 8Rh  -30.760 t 7pd  -88.440 126pg  -61.080 1504 29'750 T
102Mo  -83.640 1257¢  -15.290 %Rh -37.280 t 1%8pg  -89.420 127pg  -59.100 1“65 4 37630 "
103\10 -80.950 126T¢  .7.900 8Rh -45.450 t 10%pg  -87.660 12809 .55.480 ’
1040 -80.540 1277¢ -1.310 %ORh  -50.220 t 1%pg4 -88.380 1297g -53.300 2|n .3.250 t
05\ -77.420 1281¢ 7.080 t %Rh -57.550 Hlpg -86.190 130ag  -47.510 ®in  -13.810 t
106\0  -76.550 129T¢  14.240 92Rh -62.100 12pg .86.370 Blag -43.250 %n  -21.310 t
07\ -73.000 1801¢  23.050 t %Rh  -68.670 13pg  -83.910 8279 -37.620 %In  -30.610 t
108\10 -71.540 18lT¢  30.060 %Rh -72.590 4pg  .83.650 1339 -33.200 %in  -36.630 T
09\o -67.340 1%2T¢  38.650 1 %Rh -78.590 15pg -80.990 B4ag -26.570 n  -44.150
100 -65.520 133T¢  45.660 9%Rh -79.790 116pg .80.310 15ag  -21.320 %in  -48.020 t
1Mo -60.920 1841c  54.920 t 9Rh  -82.520 7pg  -77.060 3¥ag -13.870 ®n  -58.900 t
12\o -58.510 1857¢  62.900 * %Rh -83.210 18pg  -75.910 B7pg  -8.090 100, -62.240
B3\ -53.490 a1 %Rh -85.400 19pq  .72.350 B8ag  -0.490 104y -66.930
114 Ru  4.320 t 100 120 139 102

Mo -50.450 2 6770 Rh -85.620 Pd -70.980 Ag  5.660 In -69.810
15Mo  -45.130 saR” : 101Rh  -87.350 12pg  -67.220 140pg  13.580 130 -74.190
18\ -41.830 84R” 14290 1 102Rh  -86.860 122pg  .65.490 Wag  20.440 040 -76.270
Mo -36.040 ssR” -24.300 % 18Rh -87.970 12pd  -61.320 42png  28.860 T % .79.870
18\0 -32.410 SGR” -30.740 % 104Rh  -86.880 124pg  .59.210 14309 36.280 196y -81.050
%Mo -26.290 87R” '39'948 1%5Rh -87.680 125pd  -54.960 1ipng 45520 t W .83.770
120Mo  -22.420 ng” 4545 108Rh  -86.280 126pd  -52.850 159 53.900 t 1) .84.180
2Mo  -16.620 SQR“ -53.320 7Rh  -86.770 127pd  -48.680 % 1%9n  -86.390
122 Ru -57.740 108 128 Cd -6.000 t 110,

Mo -13.050 Ry 64680 Rh -84.970 Pd -46.440 uCd -13.700 1 In -86.530
123\0  -7.750 o : 092K -84.890 1294 .39.830 9 : "y -88.270
24Mo  -4.640 QZR” '68'228 1R -82.790 130pd  -34.970 9323 ';g'ggg ¥ 12n .87.940
M0 2.890 93R” A HRh -82.230 18pgd  -28.360 o S 13 .89.360
2600 9.370 94R” ';Z'ggg H12Rh  -79.660 132pg  -23.660 gsgg '32';;?) 14 .88.530
2’Mo  18.360 t %R” ey 15Rh -78.810 133pd  -16.780 % 3. 159n  -89.560
128\ 25.870 £ Ru -83510 14Rh -75.880 134pd -11.350 Cd -50.370 16 .88.360



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

"7 -88.880 13850 -61.200 1%5gh  64.470 t 118 .81.340 1B8xe -79.920 1%8cs  12.040 T
18y -87.430 1875y -55.380 100 119 .83.800 13%xe -75.530 1%9cs  20.130 1
19 _87.590 1383 .51.440 MTe -19.480 1 120 .84.130 140xe -72.940 160cs  29.900 t
120n  .85.770 13%gn  -45.290 mTe -ges.ogg T 12 _86.260 141xe -68.200 lcs  39.140 1
2y .85.640 14930 .41.260 103Te 3ar60 22| _86.290 1426 .65.600 12Cs  49.890 t
1220 .83.590 141gn  .34.940 104Te -39.820 1 123 .88.000 143xe -60.710 163cs  60.310 T
12n  -83.330 1425y -30.570 msTe -46.830 1 124 _87.500 144xe -57.930 1
29, 81.040 gy 23,780 e 71.050 125 _gg 750 Wsye .52.890 ot 28170t
125, _g0.380 Mgy 18510 e '23'128 126 _gg 040 Uoyxe 49,620 a8 '2:'868 ¥
2610 77.730 1550 10,930 oo ool 127 89,010 Wiye 44170 o8 39.740 %
27, 76.700 Uogn 4,700 o 5570 128 _g7.970 UBye .40.190 Leod 745.560
128n  -73.950 47sn 3.780 t mTe 67720 129 _88.580 149%e -33.980 Mesa ~48.800
29, 72,800 U85 11,060 e 72010 130 _g7,080 150xe  -29.490 08 -54.280
180n  -69.900 149sn  20.860 t nzTe 13310 18 _87.290 Blxe -22.730 mBa -56.970
B, 68.420 505y 29310 t e 777.200 132 _g5740 250 -17.570 Lood 61960
321n -64.190 115 40.350 t 114Te -78.260 183 .85.750 153%e  -10.030 mBa -64.190
130 -61.160 %250 50.230 T MsTe -81.550 134 _84.000 1%4xe  -3.950 mBa -68.660
B4y 56.020 Te -82.260 135 83710 85y 4510 t Ba -70.460
135 9sh  -12.130 t 116Te  -85.090 136 156 122Ba  -74.340
In -51.990 % 17 I -79.490 Xe 11.730 123
136 Sb -19.630 t Te -85.170 137 157 Ba -75.620
In -45.860 % 118 | -76.600 Xe 21.140 t 124
137 Sb -28.870 t Te -87.500 138 158 Ba -78.990
In -41.280 100 110 I -72.070 Xe 29.740 T 125
138 Sb -35.250 1 Te -87.170 139 150 Ba -79.800
In -34.820 101 120 | -68.880 Xe 40.400 t 126
1, 30,030 102Sb -42.910 t 121Te -89.090 0, 64090 W0yve  50.200 127Ba -82.660
140 Sb -47.570 1 Te -88.580 141 161 Ba -82.940
In -23.540 103 122 I -60.800 Xe 62.140 T 128
¥, 18370 oD 53680 1 e 90110 42 55880 16250 73.150 t o2 785.230
w2 11470 mSSb -57.710 t 124Te -89.200 13, 5 En0 o 130Ba -85.150
Wy, 5570 1068!) -63.110 t 125Te -90.290 14 47440 mgc:s -23.750 t 131Ba -87.140
W 2070 107Sb -66.180 126Te -89.030 S, 43680 HOCS -31.250 t 132Ba -86.760
5, 8760 108Sb -70.800 127Te -89.960 14, 37980 111cs -36.740 T 133Ba -88.420
ey 17.430 + 109Sb -72.850 128Te -88.440 W, 33510 112Cs -42.780 1 134351 -87.570
Win 25100 4 11OSb -76.300 129Te -89.000 18, 7910 113CS -46.510 1 135Ba -88.790
e 34850 f me -77.700 130Te -87.070 19, 1910 mcS -51.710 t 136Ba -88.000
u9 43920 + 112Sb -80.730 131Te -87.170 150, 14960 nscS -54.650 T 137Ba -88.980
Sb  -81.630 Te -85.180 15, gos0 Cs -59.580 Ba -87.880
%sn  -5.960 t 135h  -84.300 1%2Te  -85.160 152 : 116Ccs -62.120 13833 -88.400
%sn  -13.960 t H4gh  -84.700 138Te  -82.970 153: ;5;8 "'cs  -66.420 13%Ba  -84.920
%sSn  -24.290 t H5sh  -86.980 134Te  .82.490 5 14 550 + H18cs  -68.520 14085 .83.270
9sn  -31.230 H6gsh  -86.920 1%5Te .78.210 155 25670 H8cs -72.320 141ga  -79.580
%sn  -40.220 "7sh  -88.560 1%61e .75.230 156, 32'5701 120cs  -73.890 142Ba -77.770
%sn  -45.570 18gp  .88.100 187Te  -70.290 157, 41‘990 12lcs -77.230 14333 -73.800
10g5n  -52.910 H8sh  -89.360 1%8Te .66.980 158 53'2401 12cs -78.320 144Ba  .71.830
1015y .56.580 1205 .88.640 139Te  -61.600 150 ‘ 123cs  .81.180 1453 -67.570
1025 -62.290 1215 -89.640 1401e  .58.280 I 64120 % 124cs  -81.900 146Ba  -65.320
183gn  -65.600 1225 -88.540 141Te  .52.680 105xe -20.950 t 125Cs  -84.190 47Ba -61.010
1045n .70.790 123gh  .89.140 142Te  -49.310 106xe -28.830 t 126Cs  -84.420 14833 -58.450
1%5gn  -73.190 1%4gp  -87.820 143Te  .43.660 07xe -34.340 t 127cs  -86.190 14%Ba -53.550
1065 .77.580 125gh  -88.200 144Te  .39.850 108%e .41.750 t 1%8cs  -86.030 1505 -50.420
075 -79.090 12635 -86.650 145Te  .33.670 109%e -45.670 % 12%cs -87.560 151ga  -45.140
1%8gn  -82.450 127gh  -86.720 1467 .28.940 H0xe -51.760 130cs  -87.030 152Ba  -41.610
1%%sn  -83.010 1285 .84.750 147Te  .22.140 Hlxe -54.700 Blcs -88.210 153Ba  -35.800
10sn  -86.090 12%gh  -84.440 148Te  .16.730 H2xe -59.740 182Ccs  -87.300 1%4Ba -31.600
Hlgn  -86.180 130gh  -82.350 149Te  -8.930 13xe -62.060 133cs  -88.020 15583 -25.150
H2gn  -88.700 1Blgh -81.920 1%01e 2,700 Hixe -66.680 14cs  -86.990 1%6Ba -20.150
133n  .88.470 182gh  .79.720 lTe 5930 t H5%e -68.670 138Cs  -87.690 157Ba  -12.910
H4gn  -90.450 18gp  -78.810 1%2Te  13.130 Hbxe -72.820 16Cs  -86.420 1%8Ba  -6.800
155n  -89.840 134gh  -74.680 15837e 22870 t Hixe -74.230 7cs  -86.520 %Ba  1.410 t
165n.91.330 135gp  .71.680 1%4Te  31.390 t 118xe .77.890 138Ccs  -82.870 16083 8.680
"7sn  -90.180 13%65h  -66.680 15Te 42250 t H8xe -78.800 13¥%Cs  -80.580 16lga  17.880 t
183n .91.310 137sh  -62.990 1%6Te 52240 t 120xe -81.930 140cs  -76.820 16233 26.110 T
H8sn  -89.930 1%8gh  -57.530 102 910 12lxe -82.470 ¥lcs  -74.290 163Ba  36.360 T
1205y -90.720 1%%gh  -53.640 103: ';2'0101 122xe -85.140 12cs  -70.260 164Ba  45.760 T
1215 -89.090 1405 -48.030 104 '29'800 12xe -85.350 43cs  -67.700 15Ba  57.400 t
125 .89.520 141gh  -43.990 105, '37'0001 124xe -87.570 144cs  -63.400 1%6Ba  68.100 T
12gn .87.700 142gp  .38.330 06 o 125%e -87.220 145Cs  -60.660 113
124 143 I -42.290 t 126 146 La -24.960 t
Sn -88.020 Sb -33.960 0 _ag.580 1 Xe -88.950 Cs -56.110 My 30390 1
12530 .85.920 M4gp 27740 108 ’ 127xe -88.280 147Ccs  -53.080 115 :
1265y -85.980 145gh 22,510 109: 'gi'gig T 128%e -89.750 48cs  -48.110 mta 'ig'zgg T
275y -83.540 148gh  -15.440 10, '60'650 T 12%%e -88.770 19Cs  -44.200 mLa '45'9101
1285n  -83.200 147sh  -9.500 un 130xe -89.820 1%0cs  -38.790 s o >
12950 -80.710 148gh  .1.570 m' -64.900 18lxe -88.440 Blcs  -34.460 ngLa -49.290 1
1305 -80.190 1495h 5540 113' -67.060 182xe  -89.100 1%2Cs  -28.520 lzoLa 54410 1
1Blgn  -77.590 1%0sh  14.420 t 114: ';;328 133%e -87.590 18cs -23.520 121::3 '2;3?8
18250 .76.700 Blgh 22560 t 115, '76'330 134%e -88.060 1%4Cs  -16.820 mLa '6 4'350
18gpn  .72.700 1%25h  32.600 T 116, '77'590 1%5%e -86.530 1%5Cs  -11.040 123LZ '68'430
13450 -69.900 18gh 42120 t 17, _80:570 136xe -86.480 1%6cs  -3.410 124 _70:230

B%gn -64.910 1%4gh  53.450 t B7xe -82.370 1%7cs  3.380



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
125 5 -73.690 146Cce -75.660 19pr 29220 t 135pm  -69.360 157Sm  -66.470 gy 33.180 f
1262 -75.070 147ce -72.130 0pr  39.250 t 16pm  -70.770 1%8sm  -65.270 B0Ey 42790 t
27 a2 -78.000 148ce -70.580 lpr  48.410 t 137pm  -73.940 1%%sm  -62.000 BlEy  51.280 t
128 53 -78.810 49ce -66.780 172pr 59500 t 138pm  -74.970 1605m  -60.280 1828, 61.670 T
19 a -81.180 150ce -65.030 8pr  69.540 t 13%pm  -77.620 16lgm -56.520 gy 71460 t
130 5 -81.560 1%1ce -61.000 120 140pm  -78.500 1625m  .54.340 131
Bl 5 .83.710 192ce  -58.750 12123 'gg'gigl 4pm -80.760 1635m -49.920 13223 ’22'3581
13212 -83.820 1%8Ce -54.330 1o o 42pm  -81.300 1645m  -46.860 13a o
138a -85.560 %4ce -51.660 12323 '23'2?8 i 43pm  -82.900 1855m  -41.860 13423 '22'328 ¥
B34 a -85.220 1%5Ce -46.800 124y ) 43'330 144pm  -81.530 1665m  -38.060 1355 _41'210 :
352 -86.700 1%6Ce -43.520 12504 i 46,490 45pm  -81.390 167Sm  -32.450 16y '46'210
36La -86.210 17Ce -38.110 1267 '51'790 146pm  -79.600 1685m  -27.980 wigy '49'000
¥7La -87.390 1%8Cce -34.040 ey o 47pm  -79.200 19sm -21.810 138y
38a -86.720 1%9ce -27.760 mNd -54.350 148pm -77.020 17%sm -16.700 1396d -53.850
1392 -87.300 160ce -22.740 mNd -59.010 4%pm  -76.290 lsm  -9.580 mGd -56.270
“40La -84.470 lce -15.730 ng 'g;'iig 0pm -73.970 2gm  -3.690 14123 '22'238
¥l a -82.910 82ce  -9.830 1y '66'740 Blpym -73.270 3sm 4.080 w2y '66'560
212 -79.940 183ce  -1.910 12y '70'300 152pm  -71.010 74sm  10.730 g '68'170
434 .78.190 %4ce  5.050 13y '71' 280 1%3pm -70.110 1%sm  19.530 t L4cy ’71'720
M4 a -74.810 185Ce 13.820 t w3y o 159pm  -67.560 178sm  26.860 s,
145 4 -72.900 1%6Ce 21.580 % 13523 ';g';ig 15pm -66.190 Y7sm 36.700 T 14623 ';?Z;g
403 -69.130 17Ce 31.530 t 136 g '78'750 1%6pm  -63.260 18Sm  44.970 T wigy '75'130
44 -67.110 1%8Ce  40.440 t . o 7pm -61.600 95m 55770 T gy o
48 4 -63.270 %9Ce 51.490 t mNd 19270 %8pm  -58.150 ¥sm  65.010 T med -76.040
% a -60.760 10Ce 61.360 t mNd -81.780 1%%pm -55.870 128 moGd -74.850
190, 56630 o 140Nd -82.090 10pm 51850 129Eu -21.100 1 151Gd -75.560
B, 53620 120Pr -29.920 141Nd -84.370 ipm 48980 130Eu -27.150 152Gd -74.120
2, 49120 121Pr -34.100 t 142Nd -84.280 62pm 44 420 131Eu -30.880 T 153Gd -74.810
53, 45690 122Pr -40.110 143Nd -85.910 63pm 40740 132Eu -36.380 1 1546d -73.210
540 40,650 123pr -43.780 t 144Nd -83.950 164pm 35 430 133Eu -39.730 t 155Gd -73.840
155 o 36,670 124Pr -49.220 1 145Nd -83.770 5pm -30.900 134Eu -44.680 1 1ssGd -72.310
1555 30960 125Pr -52.280 146Nd -81.510 166py, -24.970 135Eu 47510 1 157Gd -72.730
7. 26300 126Pr -56.980 147Nd -80.890 pm 19,700 136Eu -52.120 1 158Gd -71.000
18, 19690 127Pr -59.460 148Nd -78.270 8o 13150 137Eu -54.590 159Gd -70.820
1995 13980 128Pr -63.580 149Nd -77.520 9pm 7 980 138Eu -58.890 1eoGd -68.660
0, 6510 129Pr -65.580 150Nd -74.470 pm 0800 139Eu -61.120 161Gd -68.130
U, 0260 130Pr -69.140 151Nd -73.700 Vipm 7140 140Eu -64.990 162Gd -65.590
Wa 8820 131Pr -70.520 152Nd -70.730 Wipm 15520 + 141Eu -66.780 163Gd -64.720
3, 16,330 132Pr -73.550 153Nd -69.800 7pm 22850 142Eu -70.050 164Gd -61.680
64 a 25680 + 133Pr -74.620 154Nd -66.570 Yapm 32370 + 143Eu -71.610 165Gd -60.150
WSy 34420 134Pr -77.370 155Nd -65.080 YSpm 40,730 + 144Eu 74550 166Gd -56.540
We g 44970 t 135pr -78.110 158Nd -61.520 Yepm 51190 1 145Eu -75.670 167Gd -54.390
W7 s 54980 1 136Pr -80.670 157Nd -59.650 Yipm 60590 146Eu -77.940 168Gd -50.300
90 66730 1 137Pr -80.950 158Nd -55.710 e 147Eu -77.050 1696(1 -47.460
W9 a 77720 + 138Pr -82.970 159Nd -53.210 126Sm -20.480 t 148Eu -77.560 med -42.860
Pr -83.160 Nd -48.610 Sm -27.130 Eu -76.390 Gd -39.360
H16Cce -20.160 t 3% .84.890 160Nd  -45.440 127sm -30.970 t Mgy .76.410 1Gd -34.230
"ce -33.080 t 140pr  _84.840 16INd  -40.160 1285m  -36.900 t 150gy  .74.940 12Gd -30.330
18ce -39.380 14lpr  _85.860 162Nd  -36.300 12%9m -40.120 Blgy -74.970 13Gd -24.560
19%ce -42.890 42pr  _83.850 163Nd  -30.320 1805m  -45.410 152y -73.390 174Gd -19.730
120ce -48.690 143pr  -83.080 164Nd  -25.430 18lsm -48.220 18gy -73.380 15Gd -13.110
121ce -51.820 4pr - .80.770 185N -18.710 1825m  -53.010 4y -71.790 178Gd  -7.940
12ce -57.060 145pr  .79.670 186Nd  -13.070 13835m  -55.260 15gy -71.640 7Gd  -0.500
123Ce -59.600 6pr  .76.820 167Nd  -5.670 1345m  -59.520 156gy  -69.780 18G4 5.360
124ce  -64.200 47pr .75.630 188Nd  0.660 1355m  -61.610 157Ey -69.180 1%Gd  13.640 T
15Ce -66.090 148py 72,550 1°Nd 9.080 t 1%65m  -65.610 18Ey  -66.870 180Gd  20.200
126ce .70.130 49pr  .71.040 0Nd  16.450 ¥7sm  -67.300 1%Ey  -65.840 BlGd 20170 t
127ce -71.590 150pr  _67.980 INd  25.870 t 1%85m  -70.990 180gy  -63.100 182Gd  36.510
128Ce -75.050 lpr .66.330 172Nd 33.890 139gm -72.180 1BlEy  .61.610 183Gd  46.390 t
129ce -75.950 152pr  _63.040 Nd  44.190 t 105m  -75.420 162, .58.500 18464 55.180 t
130ce -78.790 153pr .60.860 174Nd  53.360 t 14lsm -76.310 163, .56.420 Bty 22360 +
18lce -79.350 154pr  .57.160 15Nd  64.940 t 1425m .79.220 1B4Ey  -52.580 w57y, '28'260 +
1%2Ce -82.000 155pr  _54.640 Nd - 75.070 t 135m  -79.760 15gy  -49.790 1367 _31'860 +
133Ce -82.200 156pr  .50.460 123 144sm -81.930 166Ey  .45.480 137 o
134 157 Pm -23.870 t 145 167 Tb -37.180 t
Ce -84.470 Pr -47.450 Y24pm 28250 1 Sm  -80.590 Eu -41.940 6Ty 40530
135Ce -84.410 158pr 42,590 125 ’ 146sm -80.910 168y, .37.070 139 :
136Ce  -86.200 1%9pr  .38.810 mpm -34310 1 47sm  -79.330 189y -32.920 140Tb -45.590 1
¥7Ce -85.930 160py  _33.190 127Pm -38.070 1 1485y -79.350 0By -27.460 me -48.660 1
1%8ce -87.560 16lpr  .28.560 mpm -43.440 1 149sm -77.180 ey -22.740 mTE 53210 1
1399ce -86.970 162pr 22350 mpm -46.550 1 1%0gm -77.170 gy -16.510 143T -55.760
40ce _88.050 163pr 16,740 o M 751.330 1 5lgm 74,900 gy 11,150 P 759.790
4lce -85.310 ®4pr 9,610 mpm '52'928 1%25m  -74.900 ey -3.980 145TE '22'028
42Cce -84.480 185pr 3,120 mpm 8.1 1%85m  -72.650 Sy 2.040 mT 8.7
43ce -81.570 186pr 4730 133Pm 'gg'sgg 1%4gm -72.430 ey 9.910 147“; '63'228
44ce -80.420 7pr  11.980 134Pm - 1%55m  -69.970 By 16.720 148T -70.95
145ce -77.090 168pr 20920 t Pm -65.730 1%6sm  -69.210 178y 25530 T b -70.610
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19T -71.480 12Dy .47.220 2 .20.250 t 169Tm  -61.250 198yvph  11.210 1634t _49.060
1501y .70.960 1%py .43.210 43gr  -24.260 1 °Tm -59.570 1%yp  16.310 1644f  -51.310
BlTh  -71.680 74Dy -40.130 144gr  -30.350 T "Tm -58.990 %yp  23.190 185Hf  -51.470
1521 .70.880 175py  -35.240 15er .33.880 t 12Tm  -57.030 19%yp  29.310 166f  -53.360
1531 .71.540 76py  .31.620 146gr  -39.460 3Tm  -56.050 97vp  39.390 t 167Hf  -53.310
1541 -70.560 7py -26.070 ey .43.090 74Tm -53.510 198yh  47.690 t 1684 55,020
15Th  -71.230 178py  .22.050 8er  _48.780 5Tm -51.930 %yp 57570 t 189Hf  -54.740
1567 -70.240 1%py  -15.840 ey .52.460 176Tm -49.180 200vh  65.630 t 1704t 56,090
7Th  -70.790 180py  -11.330 150gr  -58.340 7 Tm -47.230 w9, 9590 1Kt -55.460
18Th  .69.460 Blpy  .4.520 SlEr 158,520 178Tm  -43.820 o ' 1724 .56.530
159Th  -69.390 182Dy 0.540 1521 .60.580 9Tm  -41.300 151"“ -16.000 1 13Hf  .55.680
160Th  -67.710 183py  8.140 15%gr  -60.560 180Tm  -37.460 152“‘ 24390 1 1744t -56.070
lTh  -67.350 184Dy 14.290 1S%Er  -62.390 181Tm  -34.800 153"“ -3L.730 1 15Hf  -54.760
162Th  .65.410 B5py  22.450 t 15gr  -62.090 ®2Tm  -30.510 154“‘ ~40.870 176Kt 54.740
1631 .64.580 186py 29,490 156gr  .63.840 183Tm  -27.300 155"” -41.940 771 .53.020
164Th -62.060 7Dy 38.240 t 7Er  -63.450 184Tm -22.080 mt“ 'jg'igg 178t -52.580
165Th  .60.720 188Dy 46.030 158Er  _65.060 185Tm -18.470 157 uas 1794 .50.580
1661 .57.720 189py 55,810 t 19 .64.590 186Tm  -12.790 158“’ -47.390 1801f  .49.950
167Th -55.760 py  64.330 t 160gr  -66.000 ¥ Tm  -8.690 159“‘ 47850 1814 -47.500
168Th .52.320 139 16lgr  _65.310 188Tm  -2.590 160"“ -49.920 1824t -46.470
160 Ho -18.780 1 162 189 Lu -50.210 183

Tb -49.700 U0po 23,020 1 Er -66.360 Tm  2.410 161 52280 Hf -43.470
10T .45.710 141H° : 163gr  _65.340 10Tm  8.840 162 : 1844f  .41.910
iTh  .42.490 n © '28'838 T 184 65,990 99T 14.260 LY 52740 1854f 38,550
7211 38120 e 0 327101 1655 64,640 1921, 21,250 L 34630 1864 36,700
73Th  -34.630 a0 381001 166Er 64,960 1991, 27.270 e 24750 1874t 32,950
74Tp  -29.320 145H° -41.420 1 7Er  -63.250 9%4Tm  34.630 166“‘ -56.190 188Hf  -30.780
5Th 24,980 Lo 46300 1 1685 63,160 19570 41.740 LY 56130 1894t 26,470
176Th -19.140 147H° '49"2128 T 8%  -61.020 196Tm 52420 t 168"” '57'323 10Hf -24.010
Th -14.330 148H° 54 0gr  -60.310 ¥"Tm  61.700 t 169LU 7 Pt -19.550
78Th  .7.750 o 0 TO7:430 g, 57,740 147 Loy 58010 1924t 16,570
179 Ho -62.020 172 Yb -14.210 t Lu -57.320 193

Tb -2.320 150 Er -56.520 148 171 Hf -11.830
180 Ho -62.250 173 Yb -21.220 t Lu -57.850 194

Tb  4.960 151 Er -53.700 140 172 Hf -8.460
181 Ho -63.740 174 Yb -26.250 t Lu -56.830 195

Tb 10.970 152 Er -51.830 150, 173 Hf -3.160
182 Ho -63.810 175 Yb -33.820 Lu -57.020 196

Thb 18.890 153 Er -48.510 151 174 Hf  0.730
1837h  25.820 a0 765.080 5E;  .46.410 LorD -39.610 LY 55500 Yht 6270
184 Ho -64.810 177 Yb -47.780 Lu -55.000 198

Th 34.820 t 155 Er -42.380 153 176 Hf  10.950
185 Ho -66.060 178 Yb -48.370 Lu -53.230 199,

Th  42.670 t 156 Er -39.660 154 177 Hf 19.720 t
186 Ho -65.610 170 Yb -50.830 Lu -52.260 200

Tb 52.370 t 157 Er -35.080 155 178 Hf  26.750
187 Ho -66.890 180 Yb -51.270 Lu -50.180 201

Tb 61.030 t 158 Er -32.150 156 179 Hf 35.480 t

Ho -66.370 Blg, 7120 Yb -53.500 Lu -48.930 220 4410

1%6py -19.810 t Ho -67.360 182 : %7vh -53.690 180y -46.320 203 :
7py .23.730 t 1605 -66.560 183Er -23.810 158yp  -55.760 18y -44.670 204Hf 50.940 1
1%8py -29.630 t %lHo -67.080 184Er '12'238 1%9yh -55.700 182y -41.710 HI 57610
13y -33.200 t %2Ho  -66.100 185Er "13.84 0yp -57.720 18y -39.750 %2Ta  4.560 t
140py -38.920 % 183Ho  -66.300 186Er +7.590 lyp -57.720 184y -35.960 18Ta  -6.430 t
141py  -42.060 184Ho -64.840 187Er 2820 162yph  -59.700 185y -33.720 %4Ta -16.540 t
42Dy .47.350 18510 -64.640 ngr 3.870 163yp  -59.440 186y -20.470 1613 -28.730 1
143Dy -49.980 186Ho  -62.830 lngr 113797% 1B4yph  -60.830 187y -26.900 1%6Ta  -30.050
4py  _54.670 "Ho  -62.190 1oor : 5vh -60.310 By -22.270 157Ta  -32.760
145py  -57.080 1880  -59.930 mEr ;g'ség 166yh -61.520 189y -19.070 18T -33.820
146py  .61.440 1890 -58.730 mEr 5 167yp -60.720 190y -14.210 1913 -36.230
4py -63.810 040 -56.000 193Er 37.390 168yp  -61.620 ¥y -10.550 160Ta  -36.980
148Dy -67.920 lHo -54.140 194Er 45.760 1%yph -60.510 192y -5.400 61T -39.390
49py  .67.530 7240 -51.050 Er 53460 10vh  -60.960 98y -1.290 162T3  -40.130
10py  -69.040 1Ho -48.860 W Tm -29.650 t lyp -59.380 ¥4y 4320 16313 -42.520
15lpy .68.510 4o -45.210 148Tm -34.140 t 72yp  -59.390 Ly 9.030 164Ta -43.210
152Dy -69.860 "Ho -42.500 19Tm -40.360 t 1%yp -57.640 19y 15.010 165Ta  -45.480
153py  -69.010 1760 -38.280 10T -45.360 174yp -56.910 %74 20.600 166Ta  -46.060
4py  -70.260 THo  -34.880 151Tm  -52.000 17%vh -54.630 198y 29.710 t 167Ta  -47.950
1%5py  -69.300 17840 -30.070 152Tm  -52.740 176yp  -53.590 199y 37.650 f 16874 .48.350
1%6py -70.500 4o -26.350 158Tm  -54.690 77yp  -50.950 200y 46.610 T 189Ta  -50.080
7Dy -69.620 1806 -20.980 1%4Tm  -55.200 178yp  -49.580 204y 54.440 % 10T -50.190
18py  .70.540 Bl -16.870 15T -56.980 1%p  -46.330 104t 0410 1 1Ta -51.580
1%9py  -69.300 18240 -10.930 156Tm -57.150 180y .44.490 151y 6'840 + 172Ta  -51.480
160Dy -69.690 18Ho -6.110 5Tm  -58.930 18lyph  -40.880 152,44 16 800 1 1%3Ta -52.690
16lpy .68.160 18440 0.800 158Tm  -58.860 182yph .38.920 1530 174Ta -52.020
182Dy -68.380 185Ho  6.200 %Tm -60.510 183yph -34.670 154:; ';2'328 17%Ta -52.610
13py  .66.450 %Ho  13.640 10T -60.430 184yp -31.960 1554 _36'980 16Ta  -51.760
164Dy -66.110 7Ho  19.830 1Tm  -61.930 18yp  -27.270 156p¢ '39'7 0 Y1 Ta -51.770
185py  -63.750 188Ho  27.820 12Tm  -61.740 186yph  -24.150 1574¢ '40'580 18T -50.560
166py  -63.000 1890 34.910 163Tm  -62.740 187yp -19.080 15g e o 179Ta  -50.180
187Dy -60.150 10Ho 43.540 t ®4Tm  -62.140 188yh -15.500 159:; 'Zg'ggg 18014 .48.770
188py  .58.800 ¥l4o  51.230 £ 5Tm  -62.880 189yp  -9.840 160,4¢ _45'880 18Ta -48.270
189Dy -55.540 192Ho  60.360 t 16Tm -62.030 ¥0yh  -5.710 Loy '46'200 18273 -46.400
0py  .53.490 1%Ho  69.180 t 7Tm  -62.420 lyp  0.190 16244 '48'710 183Ta  -45.300
lpy .49.720 168Tm  -61.240 192y 4.780 - 184Ta -42.670
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185Ta  -41.510 206w 37.630 10s  -34.640 189 .38.270 207pt 2,810 g 2740 1
18613 -38.500 200w 44.820 120s  -37.260 190, _36.710 208pt  1.420 2Hg  -1.120 %
187Ta -37.110 208y 50.590 1%0s  -38.010 194, .36.640 2pt 7,510 Hg -3.030 £
188Ta  -33.710 155 3.420 1740s -40.190 192y .34.810 20pt 11770 g  -6.440 1
18973 -31.810 156Re 13.420 1 1%0s -40.530 199 34520 2pt  17.760 Hg  -8.110
19013 .28.190 157Re 0.020 1 1760s  -42.520 194y .32.480 22pt 22120 76Hg  -11.560
¥l1a -26.070 mRe 15720 1 70s  -42.450 195y -31.810 2Bpy 27.770 7Hg -13.030
19213 .22.240 159Re 17180 1 1780s  -43.950 196 20,510 2%pt  32.130 1784 -16.240
1%Ta  -19.600 moie ';i'igg T 17%0s -43.600 197 .28.390 215pt  37.880 %Hg -17.460
19473 -15.550 161 e ek T 1800s  -44.680 198 .25.980 218pt 42,020 1804 -20.450
19Ta -12.430 mzRe '23'868 T 18l0s  -44.140 199 -24.490 27pt  47.660 Blyg -21.470
1%Ta  -7.870 163Re 24.98 18205  -44.950 200 21,690 28t 51.810 82Hg -24.120
197Ta  -4.340 164Re -27.630 1830s  -44.060 204 .19.790 2pt  57.260 1834 -24.760
1%Ta  0.370 165Re -28.540 18405 -44.310 202 .16.840 164 184Hg -26.590
19975 4780 e 81240 18505 42,990 2031 14430 LU 9670t 1854y 27.030
20075 12,650 e 'zz'ggg 18505 42,850 204 8540 lu 6'6‘318 T 185y 28570
0173 19.460 1esRe 34 18705 -41.260 25, _3.870 167A” 5.130 1 187Hg -28.900
20215 27.300 e T35.980 18805 _41.080 208 2080 Y Lod0 T 1884y 30.310
313 33.840 mRe ~38.290 18%0s  -38.950 27y 6.700 legA” 0.360 T 18%Hg  -30.000
2043 41780 e ~39.060 1905 38,670 208, 12880 Ly sosot 1904y 31,150
205Ta  48.090 mie 'ﬁ'égg ¥10s -36.340 209 17.690 1712“ 'g'zgg T 191Hg -30.690
26Ty 55,670 e 19205 35,870 20 23830 U sl 1924y 31.880
20773 61.850 ane ~43.8%0 19805 33.310 2 28810 Ly eoro T 188y 31,130
Re -44.030 104 2 AU -13.230 t 104
154 175 Os -32.560 Ir  34.620 174 Hg -32.180
W 2.060 t Re -45.590 195 3 Au -14.750 t 105
155y 9380 oRe .45 530 196Os -29.710 214|r 39.530 WAy 17770 + 196Hg -31.030
156, 177 Os -28.430 Ir  45.320 176 Hg -31.790
W -23.500 Re -46.560 197 15 Au -19.240 107
157 178 Os -25.390 Ir  49.930 177 Hg -30.420
W -24.740 Re -46.200 198 216 Au -21.980 108
158, 170, Os -23.850 Ir  55.690 178 Hg -30.960
W -27.640 Re -46.730 19900 20,390 Au -23.190 1994, 29,350
19w -28.630 180Re -46.110 200 1 ’ pos 160pt 6230 t Ay -25.630 zong 5 : 4
160 -31.330 8lRe -46.390 20185 '12'798 6lpt  4.840 £ 180Au -26.580 201, '23'523
1Bly  -32.060 182Re -45.640 o> 12pt 1,550 BIAY -28.690 2021 oo
12w -34.880 183Re -45.580 20305 -12.120 13pt 0.230 ¢ B2Au -29.480 203H9 -21.290
163y 35480 18926 .43.940 oS D60 4pt 2870 t 1835y -31.000 a1 725:300
164y 38,190 185R¢ 43,520 oS 0680 65pt 4,030 t 1845, 31,130 e 19 724.680
165y .38.890 185Re 41550 DS 5870 6pt  .7.300 t 858y -32.410 a9 -22:560
186y 41570 187Re -41.110 20703 ig'im 167pt  .8.490 186y -32.380 207: -il.sgo
17w -42.130 188Re -38.800 20385 22'328 188pt  -11.920 187Au  -33.550 208, '12'298
188y .44.460 189Re -37.930 200s oo 1%9p;  -13.340 18ay  -33.090 200, o
169 -44.860 190Re -35.370 21008 29.050 0pt  .16.720 189y -33.700 210H -8.170
0y 46.970 199Re .34.390 DS 34170 71pg 18,040 197y 33,050 by 9 4560
w  -47.100 192Re -31.610 21205 40.600 172pt 21.200 1Ay -33.780 mH 0.840
172y .49.010 19Re -30.320 21305 45.670 18pt 22,560 1927y -32.880 213H 4.340
18w -49.030 1%Re -27.370 21403 52.000 174pt  .25.440 198y -33.440 mH 9.540
4y .50.420 195Re 25,500 Os  56.630 75pt  -26.480 1945, -32.260 215:9 12;8
1w -49.930 1%Re -22.260 %8y 18.690 t 6pt  -29.240 %Au -32.510 mHg 22040
76y .50.970 197Re -20.060 9 .0.900 t 7pt  -29.990 %Ay -31.040 o7 :
7w -50.130 1%Re -16.510 80y -2.400 t 18pt  -32.410 97Au -31.010 mH gg';ég
178y -50.630 199Re -13.890 Bl 5370 t 179t -32.820 198y -29.420 219H i
1%  -49.450 200Re -10.130 2y .6.910 T 180pt  -34.870 19%Au -28.890 zong 36.160
180y -49.650 20lRe  -6.680 183 9750 t 18lpt 35,130 200ay 27100 MHQ 39.720
181y .48.340 202Re  0.120 84 -10.960 T 182pt 36,790 Dlay  -26.190 ZZZH 44.780
182 -48.400 203Re  5.690 %5 .13.870 t 183pt  -36.630 227y -24.040 mH 48.650
18w -46.440 24Re  12.570 166y .15.130 t 184pt  -37.600 23pu -23.020 Hg  53.860
184w -45.680 205Re  18.170 7 .18.160 t 185pt  -37.310 W4py -20.720 271 12,640 t
18w -43.410 206Re  25.150 8y -19.620 t 186pt  -38.140 257y -18.980 371 8.670 T
188y -42.580 20'Re  30.450 189 22,660 T 187pt  .37.440 26y -13.980 74T 6.610 T
187w -39.990 208Re  37.240 0y .23.970 188pt  -37.900 27Ay -10.250 571 3.030 t
188y -38.920 2Re  42.910 Ty -26.650 189pt  -36.700 28py -5.060 7611 0.930 t
189w  -35.750 20Re  49.490 72y .27.910 190pt  -37.240 29Au -0.920 77T 2,530 t
190w -34.490 2'Re  55.160 3y -30.640 191pt  -35.880 20Au  4.640 18T 4470 t
¥y -31.180 5705 8.060 1 74y .31.530 192pt  -36.270 Ay 8.740 T 7710 t
192 .29.640 s o 5 -33.870 193py 34,610 220y 14.120 18011 9,500 t
19w -26.100 15905 -9.690 8y -34.630 199pt  -34.830 Ay 18.310 18lT] 12570 t
1%4wW  -24.090 15005 -10.970 7y -36.600 195pt  -32.830 2ipy  23.400 18271 -14.130 T
9w -20.220 16105 '14'210 78y .37.000 1%pt  -32.700 AU 27.720 1837 -16.650 t
196w -17.780 16288 '12'258 79y .38.500 197pt  -30.530 267y 32.990 1847 -17.600
97 -13.530 16305 _19'190 80r  -38.700 1%pt  -30.010 A0 37.000 1857] .19.750
198w -10.760 > T 18ly - .39.840 99pt -27.610 Z8Au 42.330 88T -20.470
%W -6.250 16505 -22.140 182 .39.830 200pt 26,740 297U 46.460 18771 -22.370
200 2,670 16585 '22'(1)?8 183 .40.500 20lpt  23.930 220py  51.360 1887 22,940
2y 5,000 o> oY B4y .39.910 202py 22,730 21py  55.390 18971 24,510
202y 10.930 16805 ~21.160 185 -40.470 203pt -20.000 168, 1907 24,750
203 Os -30.220 186 204 Hg 9.750 t 101
W 18.400 1908 31200 Ir -39.420 Pt -18.050 189 8220 1 Tl -26.100
04y 24.350 170, ' 87y -39.640 205pt 12,470 170 ) 1927 -26.100
5y 31.940 Os -33870 188y .38.290 206pt .8.390 Hg 4490 1 1987 27.450
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19411 .27.200 28pp 15310 22pg  -10.430 20°Rp  -8.830 2lRa  9.920 2'pac 54.720
19571 _28.270 2%ph  20.050 3pg  -6.690 207Rn  -8.540 202Ra  7.620 28ac 58.720
19671 27.630 22%ph  23.100 24po  -4.500 20820 -9.540 2032a  7.350 2A¢ 61970
19771 -28.490 22lph  27.930 25pg  -0.450 2092n  -8.900 204Ra  5.240 20a¢  66.450
19871 27.670 222ph  31.440 26py 1,780 2102n  -9.660 205Ra  5.160 2ac 69.940
19971 .28.180 223pp 36.250 2’pg  5.710 21Rn  -8.770 206Ra  3.220 22pc 74950
2007 _27.150 224ph  39.800 28y 8,270 22Rn  -8.760 27Ra  3.120 23ac 79.000
20171 27.140 225ph  44.930 20  12.200 2%Rn  -5.840 20%Ra  1.580 24ac 84.250
20211 25910 22ph  48.820 220pg  14.800 214Rn  -4.450 209Ra  1.630 2°Ac 88530
2037 25,800 227ph 54,120 22pg 18,930 2152n  -1.320 202a  0.290

207Th  17.200

20471 -24.200 228pp  58.270 222pg  21.730 21Rn  0.300 2Ra  0.790 20871, 15070
2057 23740 1995 10,090 23pg  26.080 2'Rn  3.650 22Ra  -0.190 2097 14790
206T) 22,080 100g; 1 1' 180 224po  28.960 282n  5.310 23Ra 0.440 nop, g 2' 970
2711 -21.070 1915, 13,320 25pg  33.360 21%Rn  8.740 2YRa  0.210 217 12040
2087 .16.770 o2 4'050 226pg 36,500 220Rn 10510 252a  2.500 22y, 11' 420
2097 .13.480 1935 1t 860 27pg  41.150 221Rn  13.790 215Ra  3.300 231, 11710
2107 .8.890 1045 _16'350 228pg 44,550 222Rn  16.090 2lRa 5.710 2107y 10'540
21T 5430 195 _18'060 229pg 49,520 222n  19.690 282a  6.730 sy, 11'0 0
21271 .0.630 195 18190 20pp  53.140 22Rn  21.820 2%Ra  9.550 261 10.710
2137 2,690 g 1 9'7 20 Blpy 58,280 225Rn  25.710 220Ra  10.390 arn g 2' 270
2411 7.330 1985 10,630 2py  62.180 226Rn  28.140 221Ra  13.140 287, 12460
257 10.910 1995 ' 28pg  67.430 227Rn  32.010 22Ra  14.570 219 )
216 Bi -20.890 228 223 Th 14.330
TI  15.460 2000 194 Rn  34.620 Ra 17.290 220
o7 Bi -20.510 At -2.480 220 224 Th 14.510
Tl 19.130 2010 195 Rn  38.910 Ra 18.880 221
218 Bi -21.420 At -4.390 230 225 Th  16.630
Tl 23.930 2020 196 Rn  41.750 Ra 21.980 222
2o Bi -20.840 At -5.040 231 226 Th  17.120
TI 27570 2030 197 RN 46.160 Ra 23.630 223
220 Bi -21.500 At -6.990 232 227 Th  19.280
Tl 32.290 2040 198 RN 49.470 Ra 26.960 224
221 Bi -20.710 At -7.430 233 228 Th  19.980
Tl 35.990 2050 - 199 Rn  54.170 Ra 28.830 225
222 Bi -21.040 At -9.180 234 220 Th 22.180
Tl 40.870 206 200 Rn 57.630 Ra 32.300 226
223 Bi -19.960 At -9.300 235 230 Th 23.260
Tl  44.700 2070 201 Rn  62.530 Ra 34.310 227
224 Bi -20.110 At -10.770 236 231 Th  25.780
Tl 49.640 2080 202 Rn  66.320 Ra 38.010 228
225 Bi -18.910 At -10.680 237 232 Th  26.840
Tl  53.730 2000 208 Rn 71510 Ra  40.500 220
257 cg 880 Bi -18.330 At -12.090 280 75 460 2. 44440 Th 29.740
‘ 2108j  -14.560 24pt 11,790 : 24py 47290 Z0Th  30.980
176pp 11590 t 21gj  -11.880 205At -12.760 199Fr  5.040 2Ry £1610 ZTh  33.840
Py 9.470 t 22gj  -7.990 28pt -12.350 207 4.440 2R, £4.670 22Th  35.480
178pp 5530 t 23gj  -5.270 27At -13.170 g 2570 23Ry 59'060 23Th  38.680
17%p 3540 t 24gj  -1.160 28pt -12.430 22pr 2250 28, 62390 B4Th  40.680
%pp  .0.270 t 25gj 1,560 2094t -12.910 20%Fr  0.340 2934 67140 B5Th  44.210
18lpp 2160 t 21%8j  5.670 20at 12,120 24er - 0.240 2084 70750 B8Th  46.640
182pp 5780 t 27Bi 8590 2UAt -11.750 205k -1.410 2p, 76020 B1Th  50.420
18pp  -7.230 2188 12.630 22At -8.670 206Er - .1.430 %2Ry 8 0' 180 Z8Th  52.990
184pp  -10.080 2198 15.870 At -6.720 27pr 2,820 ' B%Th  56.910
185pp  -11.380 220gj  19.970 2UAt -3.530 208er 2,690 24pc 14.460 240Th  59.880
186pp  .13.810 221gj  23.070 215At  -1.400 209qr 3,780 205A¢  12.380 28Th  64.240
187pp  -14.910 2228j  27.620 26At 2.140 20rr  3.410 26p¢ 12.030 242Th  67.450
188pp  .17.070 223gj  30.940 2t 4.190 2Upr 4,040 207ac 10.020 283Th  72.340
18%pp  -17.810 224Bj  35.330 287t 7.750 22pr 3510 28pc 9,780 244Th  76.060
190pp  -19.940 2258j  38.890 2At  10.190 2Brr -3.420 209A¢  8.190 2%5Th  81.200
191pp  -20.390 2268 43.620 220pt  13.460 2y 1.060 20ac  8.000 246Th  85.130
192pp  22.210 27Bj  47.440 2t 16.070 25y 0.260 2UAc  6.800 27Th  90.540
193pp  .22.390 228gj 52,320 222pt 19.900 28 2.880 22p¢ 6.970 209p, 29970
194pp  -24.230 298  56.570 237t 22.490 27Fr 4290 2BAc  6.100 20p, 21780
19pp  -24.010 =08 61.620 224pt 26.390 28y 7.250 2Uac  6.420 211p, 20'130
1%pp  -25.590 by 5990 225At  29.270 29 8780 25Ac  6.360 225, 19,790
197pp  -25.060 192p,, _8'380 226at  33.230 2207 11,530 28ac  8.130 213p,, 18' 200
19%8pp  -26.480 193pg _9'070 227at 36.290 22Er 13.300 2Vac 8720 214py 18' 410
19pp  -25.640 ‘ 2287t 40.500 222Fr 16.250 287c  10.740 :

1%4pg  .11.170 215pg  17.430

200 229 223, 219
Pb -26.730 105 At 43.980 Fr 18.320 Ac  11.610 216
21py 25,630 195:32 Egég 2051 48.310 245 21450 20pc  13.740 217: 1;'2;8
202ph  _26.240 197y 13' 620 BIat 52.030 225 23.560 2Iac 14.580 2184 18'520
203pp  _25.160 1985, 15'5 0 22pt  56.770 225Er - 27.000 222pc 16.980 n9p, 1 8'57 0
204pp 25420 19900 15270 Z3At 60.630 27er 29.330 23pc 18.170 20p, 19,740
205pp  .23.970 00py 6' 970 Z4at 65.490 228Fr 32,750 224p¢  20.410 2, ] 9' 900
206pph  _23.960 20py 6' 290 5t 69.700 2297 35.420 225Ac 21.960 22p, 5 1‘ 680
207, -40. 230, 226 .
Pb -22.540 220 17800 192, 0,720 Fr 39.050 Ac  24.600 23py 1930

208pp  _21.820 : i e 41.960 2Ipc 26.130 ’

i 203pg  .17.250 1%7Rn  0.180 i : 224pa  23.590
209pph  .17.570 : ‘ 22 45,960 228ac 28.990 :

’ 20%pg  .18.180 19%Rn -2.120 ’ : 22%pg  24.250
2%p  -14.790 205 ’ 109 ’ B3er 49220 29A¢c 30910 226 ’
2py 10340 Po -17.440 Rn  -2.340 e e300 205, 33710 Pa 25970

: 206pg  -18.120 200”n  -4.470 ‘ : 22Tpa  26.930
22ph  .7.480 : : 25 57.000 BIac 35780 :

: 207pg  .17.190 201Rn  -4.350 ) : 228pg  28.970
23pp  .2.850 : : 2°Fr  61.480 22pc 39.060 :

: 208pg  -17.550 202Rn  -6.290 i : 2294 30.060
2%ph  -0.080 : : ZTrr 65.190 Z3ac 41.480 ’

: 2pg  .16.470 2%Rn  -6.180 ‘ : B0py 32290
2%ph 4,500 : : 28 70.020 Z4ac 45.000 )

i 25 -16.190 204Rn  -7.830 ’ : Blpgy 33580
21%pp 7,590 : ’ 2%rr  73.890 Z5Ac 47.870 '

‘ 2lpg  -12.530 205Rp  -7.550 ‘ : 32pa  36.000
2pp 11970 20Fr  79.280 26ac 51.750



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

28pg 37570 2Np  40.000 241aAm  53.000 25Kk 84.880 2"Fm  71.560 %2 88.940

B4pa 40.340 Z5Np  41.130 22pm  55.550 20t 65.040 1 248em  71.850 23 r  88.900

25pa 42.340 Z6Np  43.450 28Am  57.170 2284 62‘950 ) 2®rm 73.370 B4 90.060

B6pa  45.430 ZINp  44.880 244pm  59.890 29 62850 20Em  74.000 25 90.340

%7pa 47.740 Z8Np  47.450 25Am  61.820 200t 60,790 BlEm  75.960 26y 92.110

Z8pa  51.130 Z9Np  49.270 2%6Am  64.910 23154 60‘690 %2Em  76.850 B 92.840

2% 53.610 20Np  52.260 27Am  67.050 225 59190 53%Em  79.390 281 94.820

240pg  57.250 2INp  54.320 2%8Am  70.700 234 o1 20 S4m  80.770 ¥ r  95.830

241pa  60.090 242Np  57.530 29am  73.330 24C 58020 5Fm  83.690 20 r  98.130

22pa  64.170 283Np  59.950 20Am  77.270 250t 58450 2%6Fm  85.440

28pa  67.260 2Np  63.550 1am  80.180 23604 57‘ 450 %Term 88.580

244, 245 252 .

245§: ;éiég mmp sg;zg Am - 84.450 2ct 58,150 24Md 85.050 t

26p, 80,200 247Np 73,370 222cm  51.620 28t 57.470 Z5Md  83.000 t

247 ‘ 248 P ‘ 22%Cm  51.300 t Z%ct  58.250 Zo\vd  82.020 t
Pa 84.030 Np 77.770 22 240 237

28p, 89160 29Np 81120 Cm  49.530 Cf 57.960 Md 80.290 t

: zsoNp o5 810 25c 49,530 241cf 59,180 28y 79.720 t

22y 25,600 P ‘ 225Cm  48.070 242cf  59.340 29\vd  78.070 t
23y 25.410 27py  38.200 2Tcm  48.440 43¢t 60.900 20vd 77920 t
24y 23.750 28py  36.870 228Cm  47.040 244cf  61.460 2IMd  76.660 t
215y 23.960 2%y 37.050 22%Cm  47.590 245ct  63.350 22Md - 76.670
26y 22,720 22%py  36.120 20Cm  46.500 246cf  64.080 23Md - 75.770
27y 23.000 22lpy  36.410 Blcm  46.990 247cf 66.150 24Md - 76.160
28y 22520 222py  35.400 22Ccm  46.410 %8¢t 67.270 2Md - 75.650
29y 23530 22%py  35.950 23Cm  47.300 29cf  69.710 24%\vd - 76.300
20y 22.880 224py  35.020 24Ccm  46.780 20cf  71.060 %'Md - 76.190
2y 24.040 225py  36.000 25Cm  48.060 BIcf 74.030 28\vd - 77.260
222y 23.860 226py  35.230 26Cm  47.920 %2cf  75.960 2®vd - 77.310
23y 25380 22Tpy  36.240 2'cm  49.230 %3¢t 79.280 20\d 78570
24y 25130 228py  35.810 28Cm  49.360 B4cf 81.430 %ivd - 78.980
25y 26.750 22%py  36.950 2°Ccm  51.040 5cf  85.140 22\d  80.690
228y 26.940 20py  36.770 20cm  51.650 229 Z3Md - 81.390
227, 231 241 Es 72140 f 254
U 28.530 Pu  38.200 Cm 53.660 200, 71350 + Md 83.570
228y 29.010 B2py 38.210 22cm  54.730 Dige 9320 + Z5Md  84.900
2299 31.080 Z3py 39.950 23Ccm  57.140 225y 68770 " Z6Md - 87.460
B0y 31.490 B4py  40.270 244Ccm  58.400 e 67180 + %7Md  88.980
Bly 33760 25py  42.160 2%Cm  60.970 23 66'680 " %8\ d  91.770
22y 34.620 Z6py  42.830 246cm  62.530 25 ‘ 236

233 237 247 Es 65550 t No 90.890 t
U 36.950 Pu  45.030 Cm 65.500 236 237

234 238 248 Es 65.520 No 89.790 t
U 38.080 Pu  46.060 Cm  67.330 237 238

235 239 249 Es 64.390 No 87.640 T
U 40.850 Pu  48.520 Cm 70.770 238 239

236 240 250 Es 64.680 No 86.950
U 42.410 Pu  50.040 Cm  73.150 239 240

37 a1 251 Es 63.880 No 84.980
U 45.380 Pu 52.890 Cm 76.880 240 sa1

238 242 252 Es 64.350 No 84.680
U 47.300 Pu 54.650 Cm  79.560 o1 42

230 243 253 Es 63.910 No 83.120
U  50.590 Pu 57.720 Cm  83.660 242 243

20 52780 24py £0.800 Es 64.820 No 82.970
201 56'280 205py, 63'260 224K 60.090 T 23Es  64.830 244No  81.700
202 58'8 0 245, 65'510 225gK  58.270 t 244Es  66.020 25No  81.940
23] 62790 2py 69.470 226k 57.780 t 25Es  66.430 246No  81.040
204 65'530 228p, 72'3 10 227gk  56.190 T 2%8Es  67.940 247No  81.560
25, 69.960 29py  76.490 228BK  56.060 t 27Es  68.540 248No  81.130
245 : 250 ) 2298k 54.690 t 248es  70.300 29No  81.960
U 73.200 Pu  79.600 220 249 250,

27, 77890 Blpy 84100 Bk 54.560 Es 71.190 No 81.750
28, g " 450 ‘ Z1gk 53,500 205 73.370 BINo  82.780
209 86'370 2%m  45.600 t 32K 53,550 BlEs 74,500 %2No  82.950

‘ 220aAm  45.280 t 23K 52.870 %2Es  77.230 %3N0 84.470

2%Np  33.070 t 2iAm  44.490 t 4Bk 53.320 2%es 78970 B4No  84.800

2%Np  31.630 t 222pAm  44.440 t 5Bk 52.780 2Es  81.940 5N0  86.930

28Np  31.590 t 22%Am  43.160 t 6Bk 53,600 5Es  84.040 Z6No  87.910

2"Np 30.410 t 228am  43.220 27BKk  53.340 26Es  87.410 %No  90.230

218\p  30.520 t 225Am  42.240 8Bk 54.230 231 %8No  91.400

219 226 239, Fm 79.060 259,

Np 30.100 Am  42.740 Bk 54.250 220 76580 No 94.030

20Np  30.410 2Iam  41.830 240BK 55,620 233 ‘ 238

21 228 o1 Fm 75.930 t Lr 99.330 t
Np 29.750 Am  42.350 Bk 56.080 234 239

222 229 242 Fm 73.890 t Lr 97.070 t
Np 30.550 Am  41.950 Bk 57.790 235 240

223 20 243 Fm 73.380 Lr  96.060 t
Np 30.120 Am  42.410 Bk 58.720 236 o1

224 231 244 Fm 71.780 Lr  93.940 t
Np 31.150 Am  42.270 Bk 60.760 237 242

225 22 245 Fm 71.630 Lr 93.330 t
Np 30.850 Am  43.250 Bk 61.870 238 243

226 233 246 Fm  70.090 Lr 91610 t
Np 32.000 Am  43.170 Bk 64.070 239 24

227 224 247 Fm 70.250 Lr 91.100 t
Np 32.050 Am  44.460 Bk 65.500 240 245

228 235 248 Fm 69.150 Lr  89.670 t
Np 33.160 Am  44.780 Bk 68.170 a1 246

229 26 249 Fm 69.460 Lr 89.520 t
Np 33.670 Am  46.210 Bk 69.770 242 247

220 237 250 Fm 68.720 Lr 88.490 t
Np 35.060 Am  46.760 Bk 72.960 43 248

231 238 251 Fm 69.480 Lr  88.690
Np 35.510 Am  48.550 Bk 75.120 244 249

22 29 252 Fm 69.120 Lr 88.020
Np 37.340 Am  49.470 Bk 78.630 256m  70.150 20, 88.590

23\p  38.110 29Am  51.630 %K 81.130 ‘ :

2Fm  70.180 21y 88.150



