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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
H  13.110 B¢ 14.930 2 0510 %Na 60.210 T S0Al 114.740 t “p  8.460
SH 14500 e 10.090 2ZF 2780 ®Na 66.810 SIAl 123.710 t p 14570
“H 26320 t Bc 3.840 BE 3660 “Na  76.750 T 52Al 135.160 t %p 22610
SH 32200 ¥c 4140 2F 8850 “INa  85.970 t Al 144.680 T 4P 29.480
SH  43.220 t B¢ 11.220 BF  12.960 “2Na  97.000 t 25 64950 1 “p 38410 t
3 18C  13.600 %F  19.900 “Na  106.860 t Pl ’ “p 45,530
He 14.360 17 ” Si 50.540 T 50
4 C 21.130 F  25.380 16 pome P 55080 t
He  0.050 18 28 Mg 79.060 t Si 33.430 51
s C  24.380 F 33320 17 23 P 62500
He 13.650 t 10 20 Mg 63.270 t Si 23.840 5
6 C 32780 t F  39.400 18 e P 72530 t
He 17.210 # 2 - Mg 42.920 t Si 10.540 3
7 C  36.860 F 49320 t 19 e P 80.230 t
He 27.440 t ”n 2 Mg 31.410 f Si 3.240 54
8 C  46.840 1 F  56.760 % 20 e P 90.450 t
He 30.750 » 2 Mg 17.160 Si  -7.590 55
0 C 54.070 F  66.360 t 2 pre P 98740 t
He 42500 t 2 3 Mg 10.390 Si -12.640 s
10 C 65500 t F 73.830 t 2 - P 109.410 t
He 50.670 t ” - Mg -0.160 Si -21.320 57
u C 73.830 t F 83330 t 23 200 P 117.870 t
He 65.460 t 25 35 Mg -4.800 Si  -21.540 58
1 C 85920 t F  91.310 t 2 00 P 128810 t
He 75.040 t 2 " Mg -13.020 Si -24.290 59
13 C 94560 t F  101.180 t 25 e P 137190 t
He 89.340 t TE 109420 1 Mg -12.950 Si -22.430 ©p 148030
“He 98.930 t N 38.830 t - : Mg -16.770 %2g5)  -23.390 61 :

" F 120.950 t - BB P 156.690 t

4 N 24850 t 30 Mg -14.580 Si -20.190 62

Li 26550 t » F  131.780 t 28 e P 167.620 T
S 13.970 + N  16.930 Mg -15.000 Si -20.110 Sp 176370 +
S 11630 BN 6.110 BNe 75.090 t Mg -10.870 %gj -14.690 S 187200 "
W 14730 ¥N 2,030 “Ne 53.980 t ®Mg  -9.630 %sj  -12.920 o 106010 +
i 21660 BN 1.550 ®Ne 41520 t Mg -4.300 S7sj -7.460 p 208640 "
Ui 24220 BN 5.860 ®Ne 24.340 % $2Mg  -2.150 %gj  -5.280 b 290770 +
0 32560 + N 7.560 Ne 15.990 3Mg  5.290 ¥si  0.410 :

g 39: 670 BN 12,570 BNe  4.870 SMg  9.010 4si  3.410 23 75520 t
2 51150 1 N 15.240 ®Ne 1.170 ®Mg 16.360 “4si  9.690 %5 55690 t
13 59'850 " 20N 21.330 2ONe  -6.410 Mg 20.390 425i  13.210 %3 43.400 t
Wi 7 1'2 20 + 2N 24.920 ?INe -5.100 S’™Mg  27.850 $gj 21.320 t %3 27480 t
5 80.160 + 2N 32.730 2Ne -7.750 Mg 32.580 4sj 27.640 s 17.630

. 23 23, 39 45q; 28,
N  39.490 Ne -5.010 Mg  40.560 Si 36.960 T S 4330

Be 33470 t 2N 48.880 t %Ne -6.280 “OpMg  45.750 s 44.050 t %3 .3.140
®Be  18.450 t BN 56.810 ®Ne -1.590 Mg  55.460 T 47Si 54.220 t 05 -14.160
‘Be  15.580 2N 67.000 t %Ne  0.450 Mg 63.320 “8sj  61.540 t 85 .18.930
8, 27, 27 43, 49 32,

Be  6.280 N 75310 t Ne 6.930 Mg 74.140 t Si 72270 t S -26.070
Be 12540 2N 87.400 t %Ne  10.460 “Mg  82.700 t S0si  79.870 33 .26.440
Be  12.020 BN 96,930 t 2Ne 18.000 Mg 94.300 t 51si  91.040 t %45 -29.590
Be  19.590 0 59.970 + ONe  22.270 “Mg  103.020 t 525i  98.890 f 355 -28.480
12Be  23.550 U0 48210 + %INe 31.800 t 4Mg 115.110 t %8sj 110.200 t %5 -30.450
18Be  34.200 t 124 31'020 " %2Ne  37.520 ‘Mg 124.040 t 54si  118.640 t S5 -27.060
14Be  39.970 % 136, 22'290 3Ne  46.800 t ‘Mg 136.500 t %si 130.350 t %g  -27.230
®Be  50.700 t 10 8560 %Ne 52.680 Mg 145.620 t %6sj  138.940 t s -23.640
®Be  56.990 t 15 ) ®Ne 61.930 t 20 5’si  150.890 t 45 23270

0  3.710 Al 42.020 t )
’Be  68.300 t . %Ne 68.410 ”n %8si 159.380 t 45 -19.340
18Be  75.130 % 170 -3.950 %’Ne 78.060 t 22AI 27.170 1 %9si 171.190 t 425 .18.050
%Be  87.800 t 180 -0.400 %Ne 84.870 t 23AI 18.120 1 805 179.950 t 85 .13.410
2Be  97.620 t 198 ';'ggg Ne 96.190 t ZLQ: g'gig 61si  191.820 t %5 -11.490
2lBe 111.510 t 204, 3'300 “ONe 105.630 T 25, _8'550 52si  200.680 t s .4.980
2Be 122.200 1 45 8840 “INe 117.990 t %5 13100 8sj  212.440 t %s 0270
. 42 B . 64c; 47,

8 45740 t 20 10220 Ne 128040 T Zp1-17.410 Si 221.3%0 1 482 17?;%0700
‘B 29.780 t B0 17530 ®Na 53.400 t Bl -17.170 2p  63.200 t 95 51750 +
88 23560 t 20 22.160 Na 35.600 t Al -18.050 2p 45560 t s0g 27'6 10
°8 13570 t %0 31110 t ®Na  24.700 t %Al -15.760 %p 33830 t S5 36970 +
08 9.440 %0 37.040 ®Na 12.900 t SAl -14.950 ®p 20020 t 25 43220
g 8.260 770 46.860 t “Na  6.750 S2Al -11.360 %p 10670 t s3g 53'050 N
28 12.810 %0 53.320 ZNa  -1.480 BAl 9,590 2P .0.650 S5 £0.620 "
BB 16.000 20  65.050 t 2Na  -5.550 34al -3.820 2p  .7.640 s5g 69'660 )
¥B  23.770 %0 72840 % BNa  -8.760 BAl - -0.440 ®p  .16.790 S5 76.880 "
B 28.840 10 84.080 t %Na -8.160 %Al 5.340 0p -21.100 s7g 87'380 +
8 36.950 t 20 91.830 % BNa  -9.920 S’Al 9.060 8p  .24.300 s 94810 "
B 42.680 %0 102.850 t ®Na  -7.260 %Al 15.030 S2p -24.220 95 108610 "
88 51.580 t 340 111.060 t ?/Na  -5.700 Al 19.490 3p 25600 g 1 13‘ 010 %
8 57.960 1 BNa  -1.140 “0a1  26.060 34p  -24.080 o1 :

2 F  62.850 t 2 “ 35 S 123730 t

B 68.390 t BE 44750 1 Na  1.960 Al 31.010 P -24.390 625 131450 t
g 77.760 t LE 330850 + %Na  7.690 “2Al 39.360 t %p  -20.590 ©s 142990 :
2B 89.570 t 5 18600 + %INa  11.580 “SAl - 46.980 P -19.170 65 150.150 "
3B 99.900 1 16p 10'970 %Na  19.380 4Al 56510 T 38p  .15.240 65 160‘950 +
c 54840 t Ve os10 BNa  24.760 Al 64.860 T %P -13.370 s 169.000 "
5 35160 " BF 0440 3Na  32.440 46al 75.210 t Op  .9.140 7s 181500 )
% 28070 YE 2110 %Na 38.030 4TAl - 83.750 T 4P 6.430 s 102620 +

: 20p _0' 170 %Na  45.770 “8Al 94.650 T 2p .1.540 :

%’Na  51.990 4SAl 103.420 1 “p 1.690 %cl  56.070 T
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2Icl 39.670 t Ar 50.720 t “’Ca -42.280 8Sc 134.450 t %y -45.850 cr  56.240 t
®cl  27.870 t %Ar  56.980 48Ca -43.500 Sc  144.030 t SV -44.450 ®cr  63.840
®cl 14.100 t SAr  66.620 t “°Ca  -40.130 BT 65.400 + S8y -40.440 8cr 74100 t
0cI 4780 t %2Ar  72.930 50ca -38.580 BT 51470 " v -38.450 8cr 81990 t
Sicl -6.660 T SAr 82560 t 5lca -33.840 BT 34160 " 80y -33.720 8cr 92570 t
%2Cl -13.230 S%Ar  89.220 t %2Ca -31.280 ari 23‘070 + Sy -31.180 84cr 100520
Bcl -20.820 %Ar 99.020 t %ca -25.510 ®1i 0630 " 62y -25.980 ®cr 111120 1
s4cl -24.870 %Ar  105.890 S4Ca  -22.460 S 160 8By -22.640 8cr  119.150 t
3¢l -28.440 SAr 115720 t %ca -15.930 1 9890 8% -16.800 8cr  129.880 1
36Cl -28.990 %8Ar 122,850 %ca -12.380 P -1é 410 %5y -13.030 8cr  138.070 t
S’cl -31.340 SAr  134.340 t S'Ca -5.230 a2 _25'780 86y .6.700 8cr  149.090 t
%8¢l -29.530 OAr 144420 t %ca -1.220 BT 29760 Sy -2.740 ®cr 157550 t
3¢l -30.080 “Ar 156570 t %ca  6.290 dai _37'000 S8y 3740 %cr  168.790 t
4l -27.990 Ar 166.660 T %ca 11.040 ST 38760 v 8.140 %2cr  177.350 1
“cl -27.930 0 48590 t flca  19.120 t sy 43'560 v 14910 %cr o 188.690 t
42cl  -25.420 B 32840 + %2Ca  24.210 T 44610 v 19.600 %cr  197.390 1
8l -24.420 2 21000 " %ca  32.690 t T 48250 2y 26.510 %cr  208.830 T
4l -21.130 B 7400 + f4%ca  37.880 ST 48390 By 31560 %cr 217680 t
4cl -19.450 e 1300 + %ca  46.400 t So1i 51130 7V 40.160 t %cr 229210 t
“%cl -14.260 B 11 070 %ca  51.990 s 49'3 10 V. 48.090 % %cr  238.050 t
47l -9.840 % 17190 5Ca  60.730 T ST 49290 v 57.450 t %cr 249510 t
“8cl -3.350 . ' %ca  66.580 5 : ™V 65.490 t 100cr  258.630 T
“cl 1960 K -24.700 %ca 75380 t T -46.060 8y 75.230 t
‘ %K -28.960 ‘ 5Ti -44.980 ' “IMn  39.640 1
50, . 70, . 79 .
Cl  9.420 9 33280 Ca 81.530 ST 40.670 vV  83.650 t 2un 27910 1
51 . 71 . 80y .
Cl  15.080 2 Ca 92.020 t 56 V 94010 t 3
52 K -33.410 7 Ti  -39.050 a1 Mn  14.740 t
Cl 23220 t “ Ca 101.100 t 57 vV 102.690 t 44
53 K -35.860 7 Ti  -33.930 82 Mn  5.050 t
Cl  29.270 2 Ca 112.290 t 58 vV 113.370 t .
54 K -35.560 7 Ti  -31.740 83 Mn -6.370 t
Cl  37.960 t 3 Ca 121.440 t 50 V. 122.090 t P
55 K -37.270 5 Ti  -25.940 a4 Mn -13.380
Cl  44.350 ” Ca 132.960 t Ors vV 132.780 t o
56 K -36.430 76 Ti  -23.200 - Mn -22.580
Cl 53.310 t Ca 142.440 t . vV 141.550 t
4K -37.120 61T -16.970 “Mn -28.760
SCl 60360 " ' 5 o %y 152.370 t o e
550 60810 + K -35.410 Sc  54.820 T Ti -13.440 8%y 161290 1 Mn -36.880
s9¢, 77'100 " 4K -35.320 %sc 41.250 t 5Ti  -6.600 88y 172‘390 t OMn  -42.170
00| 86.890 + 48 -31.700 ®sc 25550 t %4Ti  -2.650 ®y 181570 + SIMn  -47.670
a0 9 4'170 " 4K -28.870 %sc  14.830 T 55Ti  4.660 : 52Mn  -50.580
6201 103930 + S0k -23.880 %sc 2.990 t %Ti 8790 %cr 56.320 1 Mn  -55.100
630 111540 " 5K -20.100 ¥sc 5110 t 5Ti  16.220 Cr 43.340 1 %Mn  -55.960
640 121.450 + 52k -14.090 ¥sc  -14.610 t %Ti  20.770 “cr  28.040 1 Mn -57.650
650|129 230 " BK -9.870 40sc -20.780 59T 28.460 “cr 17740 1 *Mn  -57.000
60| 139.140 + %K -3.120 “5c -28.660 Ti 33290 “2Ccr 4870 t 5"Mn  -57.570
6101 147 140 " %K 1.560 425c  -32.260 Ti 41.090 Scr -3.430 %Mn  -55.740
sog) 158'7 e K 8.920 “35c  -36.560 2Ti  46.260 4cr  -14.540 Mn  -55.670
901 169730 + 5K 14.020 4sc -38.000 Ti 55730 T “cr o -20.230 %Mn  -52.940
: %K 21.710 sc -41.420 Ti 63.790 £ “cr -29.160 fMn  -52.240
ZIar 67.380 t K 27.520 4sc -42.200 Ti 73.990 t 4icr -34.020 52Mn  -48.750
BAr 49.000 t Ok 35770 t 4'Sc -44.530 Ti  82.140 1 8cr -41.840 Mn  -47.470
XAr 36.750 t 51K 41.880 “85c -44.390 Ti 92.710 t “cr  -44.510 5Mn  -43.480
0ar  21.110 % %2k 50.510 t “9sc  -45.860 Ti 101.230 t S0cr  -49.730 %Mn  -41.350
SAr 11.350 %K 56.690 sc  -43.770 Ti  112.380 t Sicr -51.400 %Mn  -36.670
2Ar -1.870 8% 65.350 t 51sc  -42.500 80T  121.150 t %2Ccr  -55.650 5Mn  -34.090
Sar -8.870 %K 71.890 2S¢ -39.010 8Ti 132,590 1 cr -55.310 %Mn  -28.880
S4ar -18.220 %K 80.760 t ®8sc  -36.720 82Ti  141.400 t Scr -56.770 %Mn  -26.080
Sar 22,700 5k 87.530 %S¢ -32.150 8Ti  152.830 1 Ccr  -54.970 Mn  -20.710
%Ar  -29.810 %K 96.450 t %sc -29.360 84Ti  161.690 t 5cr -55.310 “Mn  -17.430
STAr -30.740 %K 103.490 %6s¢  -24.010 8Ti  173.230 t S’Cr -52.370 Mn  -11.720
%BAr -34.700 K 114.090 t 5S¢ -20.690 8Ti 182.230 1 ¢cr -52.100 Mn  -8.090
Sar -33.290 K 124.060 t 8sc  -14.670 7y 46510 + cr  -48.310 “Mn  -2.210
4Ar  -35.390 K 135.350 t %S¢ -10.850 ®y 33870 + €cr  -47.410 Mn  1.790
“Ar  -33.630 K 145.340 t 80sc  -4.420 By 20080 " flcr  -42.880 “Mn  9.410
“2Ar  -35.030 Uca 58700 + fsc  0.150 ©y 10110 + 2Cr  -41.400 “Mn  16.380
“Ar -32.810 s20q 40'880 " f25c  7.180 ay 4 éso h 8cr -36.400 Mn  24.790 t
4Ar -33.200 Ben  28.970 + 8sc  12.120 2y 9980 4cr  -34.080 Mn  31.890
“SAr -30.180 M 13.640 " %S¢ 19.600 %y 18950 %cr  -28.430 8mn  40.720 t
46Ar  -29.820 3cq 4'550 %sc  24.690 VIS 4'320 %cr  -25.650 8Mn  48.220 £
4Ar -24.910 %o 6880 %sc  32.260 ®y 31870 Cr  -19.490 8Mn  57.720 1
“BAr -21.810 3cq _13; 390 5S¢ 37.740 Y _36' 430 ®cr -16.500 8Mn  65.530 £
“Ar -15.570 s 292490 %S¢ 45.570 Ny 41540 ®cr  -10.180 8Mn  75.360 T
S0Ar  -11.540 9 27120 %S¢ 51.300 #y 43920 cr -6.720 ®Mn  83.230
SIAr -4.320 0C, 3 4'6 10 “sc  59.230 oy 47'850 icr - -0.100 %Mn  93.090 t
S2Ar  0.130 Ace 35120 sc  65.270 S0y 49240 2cr  3.690 8Mn  101.030 t
SAr 8.040 ¢, 39.010 2S¢ 74.880 t Sy 5050 Scr 10.470 8Mn  111.030 t
Sar 12,920 e 39070 sc  83.820 t 2y 51660 dCr  14.640 8Mn 119.140 t
SSAr 21.400 t 4Ca 22200 "Sc  94.140 t 5y 51900 cr 23110 t OMn  129.450 t
SAr  26.690 Son 41660 Sc  103.150 t S% 49850 5cr  30.180 %IMn 137.830 t
57 it 76, . 77, 92,
Ar 35450 t Ca  -43.700 Sc  113.830 t 5y 49.020 Cr 39410 t Mn 148.380 t

S8Ar  41.430 'S¢ 123.180 t ®Cr  46.610 SMn  156.860 T



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
%Mn 167.520 t 108Fe  249.360 t “Ni 17.030 T %Cu -56.710 Zn  -69.750 82Ga -54.610
%SMn  176.140 t 7Fe  260.450 t ONi 8.140 £ %0cu  -58.720 7Zn -67.580 83Ga -50.640
%Mn 186.920 t 108Fe  269.580 t ONi - -3.960 fcu  -61.950 2Zn  -68.240 84Ga -45.130
9Mn  195.690 t s SINi -11.970 %2Cu  -62.740 Zn  -65.460 85Ga -40.930
%8 Co 48.850 t Son 63 74 a6

Mn 206.560 t 5Co 33990 t Ni  -22.890 Cu -65.310 Zn  -65.800 Ga -34.910
®Mn  215.330 t 460 22'660 + S3Ni -29.960 84%Cu  -65.120 zn  -62.760 8Ga -30.220
100Mn  226.140 t Co 9580 + Ni -39.470 %cu  -66.960 ®zn  -62.510 88Ga -23.470
0\n 235190 t 48cq 0'970 " S5Ni - -45.440 %6Cu  -65.910 Zn  -59.050 89Ga -18.390
102Mn 246.200 t 9Co 9850 + NI -54.030 5Cu  -67.090 zn  -58.380 90Ga -11.240
103Mn 255.540 t S0Co  -17580 5Ni  -56.570 %8cu  -65.480 Zn  -54.690 %Ga -6.010
“ 5 : %8Ni -60.590 %9%Cu -65.730 8zn -53.610 %Ga  1.260

Fe 66.070 1 Co -27.270 Son - 7 o1 9
2re 49020 5200 34070 Ni -61.480 Cu -63.350 Zn  -48.090 Ga  6.650
a3 36'980 " s3c0 _42'360 S0Ni  -64.440 Icu  -63.080 827n  -43.910 %Ga 14.150
aapg 22' 410 t S0 _48'000 SINi  -64.140 2Cu  -60.100 8zn -37.550 %Ga 19.800
45pg 12‘ P S50 _54'100 52Ni  -66.480 Cu  -59.550 84zn  -33.190 %Ga 27.670
P -oéso s6c0 _56'390 53Ni -65.230 7Cu  -56.330 87zn  -26.350 9Ga 33.670
W _7'680 S0 _59' 200 54Ni -66.860 SCu -55.210 8zn -21.520 %Ga 41.850 T
P _18' 210 S0 _60'090 55Ni -64.780 SCu  -51.620 8zn -13.970 9¥Ga  48.040
195 _24'680 5900 _61'990 56Ni  -65.760 cu  -50.230 8zn  -8.740 100G,  56.410 t
50pq _34‘090 s _61' 470 5Ni -63.150 8Cu  -46.600 8zn  -0.800 101G 62.810
Sirg _39'660 6100 _62'730 58Ni  -63.210 ®Cu -45.060 0zn 4550 102Ga  71.370 t
52re _47'680 6200 _61'270 59Ni  -59.860 80cy  -39.290 9zn  12.580 103G 77.980
53 _50‘860 s3co _61'850 ONj  -59.410 8lcy  -33.920 927n  18.080 104Ga  86.710 T
Sire _56'620 b0 _59'570 "INi  -55.490 82Cu  -27.260 %zn  26.320 t 105Ga  93.370
55rq 57‘7 0 650 59'530 Nj  -54.770 8%Cu  -21.940 %zn  32.060 106Ga  102.090 t
S6re _60'580 s600 _56'730 Ni -50.650 84Cu  -14.910 %zn  40.660 t 07Ga 109.080
57rq _60‘170 6700 _55'800 Ni  -49.370 8Cu  -9.230 %zn  46.750 108Ga 118.060 t
Sore _61‘860 6800 _52'270 Ni -44.900 8cu  -1.520 9Zn  55.630 t 109Ga 125.380 t
59 e _60'260 6900 _50'860 Ni  -43.400 8Cu  4.510 %zn  61.890 0G5 134.610 t
OFe 61300 00 46770 7INi -38.980 8cu  12.620 t %¥zn  70.950 t WGa 142190 t
birg _58'770 e - 45'110 8Ni -37.360 8%cu  18.760 1007 77.410 112Ga 151.430 t
e 501 2 200 40 820 Ni  -30.730 %cu  26.930 t 017 86.640 T 13Ga 159.300 t
63re _55'850 7aco _38'630 80N -25.140 %lcu 33.180 127 93.310 4Ga 170.350 1
bire _55'600 7aco _33'990 8INi -17.620 92Cu  41.540 t 1087y 102.680 t 115Ga 180.270 t
65rq _51‘810 5o _31' 490 82Nj  -12.120 %Bcu  48.010 1047 109.390 118Ga 191.580 t
66 ‘ 76 ' NI -4.270 %cu  56.720 t 1%zn 118740 1 Ga 201.710 t

Fe -50.690 Co -26.760 san o5 106
o7 7 Ni  1.550 Cu 63.510 Zn 125.780 s

e -46.190 Co -24.050 g5n - % 107 Ge 54.000 t
68 8 Ni  10.050 t Cu 72500 t Zn 135370 T "

Fe -44.590 Co -17.330 S6n 1 97 108 Ge 38.830 t
6o 70 Ni  16.210 Cu 79.440 7Zn  142.740 55

Fe -39.560 Co -11.120 a7 o8 100 Ge 27.850 t
70 . Ni  25.100 t Cu 88590 t Zn 152.550 T 56

Fe -37.720 Co -3.570 g8n 9% 110 Ge 14.040 t
7 a1 Ni  31.350 Cu 95.700 * Zn 160.160 57

Fe -32.510 Co  2.640 on 100, " Ge 4.160 t
72 2 Ni  40.280 t Cu 105.010 t Zn 169.960 t 58

Fe -30.150 Co 10.580 oonr: 101 112 Ge -8.150 t
73 83 Ni  46.640 Cu 112.300 t Zn 177.830 i 50

Fe -24.600 Co  17.180 oy 102 13 Ge -16.740 t
Ee 21890 8o 25790 Ni  55.740 t Cu 121.740 t Zn 189.520 t 0ce 27780
75 : g5 ‘ “Ni  62.290 8¢y 129.060 147n  199.550 t 61 ’

Fe -16.190 Co 32.720 03n 104 115 Ge -34.200
76 g6 Ni  71.730 t Cu 138.470 t Zn 211.470 t 62

Fe -13.150 Co 41.710 1 o 105 16 Ge -42.350
77 o7 Ni 78.610 Cu 146.120 % Zn 221.680 T 63

Fe -5.630 Co 48.710 SN 88290 1 1060y 155,740 Ge -47.080
BFe  0.550 8Co 57.740 t %oy 95'310 " w075y 163'630 " 54Ga 17.720 t b4Ge -53.880
Fe  8.860 T 8Co  64.830 o7 105‘ 140 1 108, 173'420 + %Ga 5.060 t %5Ge -56.250
80Fe 15,150 90co  74.030 t sBy 112'330 " 1095, 181' 430 + %Ga -4.610 t %6Ge -61.210
81Fre 23870 t %Co 81.310 t ooy 122'300 N 1105, 191‘060 N 5Ga -15.780 t 5Ge -62.580
82Fe  30.570 9%Co  90.830 t 100y 129'660 " g, 199'260 + %8Ga -24.150 t %Ge -66.710
8Fe  39.960 t %BCo  98.420 t 101 139‘750 N 112, 211‘260 T %Ga -34.110 t Ge -67.190
84Fe  46.990 t %Co 108.190 t Loz 147'130 " 13, 222'160 + %0Ga -40.280 Ge -70.550
8Fe  56.730 t %Co 115.900 03 157170 + : 51Ga -47.300 Ge -70.360
8re  63.830 t %Co 125.810 t 04 16 4'870 " %0zn  40.190 t 52Ga -51.790 2Ge -72.740
8Fe  73.600 t 9Co 133.670 % 105y 175' 100 + 51zn  29.700 t 53Ga -56.450 BGe -71.740
88re  80.790 t %Co 143.720 t 106y 183'030 " 52zZn  16.050 t 8%Ga -58.580 "Ge -73.490
8Fe  90.710 t %Co 151.750 % w7 193' 400 + %zn 6520 t %5Ga -62.460 Ge -71.820
“Fe  98.080 % 10co 161.900 t 108 201.410 " %zn  -5.890 t 56Ga -63.560 %Ge -73.160
%Fe 108.310 t 0lco  169.940 t 109y 211'590 + %7zn  -14.400 t 5Ga -66.670 Ge -71.160
2Fe 115.980 % 192co  180.040 t 10y 219790 " %zn -25.330 %8Ga -66.890 8Ge -71.910
BFe 126.450 t 18co 188.390 T U 23 430 + 57zZn  -32.590 %Ga -69.270 Ge -69.460
%Fe 134.240 t %4co 198.710 t U2\ 243440 + %zn  -42.340 "Ga -68.870 80Ge -69.750
%Fe 144.830 t 15co 207.320 t ‘ %9Zn  -47.400 Ga -70.290 8lGe -66.990
%Fe 152.770 t 06co 217.810 t “Ccu  29.350 t 80zn -54.140 2Ga  -69.080 82Ge -66.760
%Fe 163.480 t 07co  226.580 t S0cu  19.170 t 61zZn  -56.470 Ga -69.920 83Ge -62.280
%Fe 171.580 t 1080y 236.960 T S1cu  6.790 t 527n  -60.880 "“Ga -68.060 84Ge -59.190
%Fe 182.390 t 1Mco 245920 t S2Cu  -2.450 t 8zn  -61.940 ®Ga -68.550 8Ge -53.850
100Fe  190.510 t 10co 258.450 T %cu  -13.650 t 4Zn  -65.590 ®Ga -66.390 8Ge -50.490
101pe  201.250 + lco 269.860 1 S4cu -21.910 1 %zn  -65.640 "Ga -66.300 8Ge -44.630
102Fe  209.660 t a5y %cu -31.680 t ®zn  -68.530 Ga -63.700 88Ge -40.750
103 Ni  59.230 t 56, 67 79 89,

Fe 220.610 t o 43030 T Cu -38.780 Zn -67.720 Ga -63.160 Ge -34.180
04re 229310 t aNi 31' 420 1 S’Cu  -47.560 %zn  -69.910 80Ga -60.280 0Ge -29.920
105Fe  240.450 t ‘ %8Ccu -52.380 %7zn  -68.520 81Ga -59.270 9lGe -22.950



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

9%Ge -18.500 W07as  61.420 1205e  141.750 t ®kr  9.350 t 5Rb 0520 t %sr  8.810 T
%BGe -11.390 1%8as  69.490 121ge 152,740 t ®kr  0.350 t %Rb -7.780 t ®sr 0310 t
%Ge -6.730 10As  75.840 1225e  161.620 t Kr -10.400 t Rb -17.420 t Osr -10.280
%Ge  0.640 110as  84.150 t 1235e  172.660 t 7kr  -17.700 t ORpb -24.370 t gy -17.420 £
%Ge 5580 As  90.820 1245e 181530 t Kr -27.110 "Rb -33.040 t 25y -27.030
“Ge 13.330 12As 99.400 t 1%5ge  192.350 t 89Kr  -33.060 ?Rb -38.870 1 sr -33.030
%BGe 18.640 13As 106.350 1%65e  201.450 t Kr -41.510 Rb -46.530 t "sr -41.630
%Ge 26.700 As  114.970 t g 0.880 Kr  -46.370 "Rb -51.340 Sr -46.600
10Ge 32.230 15as  122.220 S 7910 + "2Kr  -53.820 Rb  -57.150 sy -54.200
1Ge 40.500 t 116As 132,580 t 655, .17.620 + ®Kr  -56.800 Rb  -60.240 sy -57.460
102Ge  46.260 As 141.800 t 65, 24.700 t "Kr  -62.420 "Rb  -65.030 83 -63.160
18Ge 54.740 t 18ps 152,430 1 8 -33.000 T ®Kr  -64.580 Rb  -67.220 sr -65.510
04Ge  60.740 195 161.880 t %, .38.830 1 Kr  -69.190 Rb  -71.200 8gr  -70.400
1%Ge 69.390 t 58 69 "/Kr  -70.480 8Rb  -72.600 8lgr  .71.960
106, Se  36.680 1 Br -46.290 78 a1 82
Ge 75.470 556 25550 T 8 50930 Kr -74.290 Rb -75.980 Sr -76.260
7Ge 84.140 t se 11960 T g 56510 ®Kr -74.810 82Rb  -76.840 8gr  .77.300
1%Ge 90.530 Sise 2100 + 25, 5280 80K -78.060 8Rb -79.630 84sr  -80.960
1%Ge 99.450 t 250 10260 + T8 63960 8kr  -78.070 84Rb  -79.980 8gr  -81.480
10Ge 106.180 s 17990 + "B 65940 82Kr  -80.720 %Rb  -82.360 8sr  -84.690
MlGe 115.350 t bise 27470 t ar 69.620 83Kr  -80.240 86Rb -82.370 87sr  -84.850
12Ge 122.360 t 5se 33500 g 70,720 84Kr  -82.480 5Rb  -84.210 8gr  -87.490
1Ge 131.570 t 56 41630 e 73.650 %Kr  -81.680 %Rb  -82.480 8sr  -85.910
4Ge 138.880 t 675e 46'330 785, 73'980 8Kr  -83.370 8Rb -81.510 %gr  -85.740
15Ge 149.830 t 950 53550 9 76.360 87Kr  -80.840 “Rb -78.870 ®lsr  -83.250
16Ge 159.130 t 695e 56'230 s0g, 76'200 88  -79.710 9Rb -77.560 %gr  -82.710
Ge 170.340 1 Tse 61600 S5, 78.010 8Kr  -76.290 “Rb -74.370 %sr  -79.650
18Ge 179.870 t n : 2 : OKr  -74.830 SBRb  -72.570 %gr  -78.580
Se -63.360 Br -77.370 o1 o4 o5
50 7 3 Kr -70.860 Rb -68.720 Sr -74.840
As  3.110 t Se  -67.850 Br -78.770 9 % %
60 7 84 Kr -68.910 Rb -66.530 Sr -73.360
As  -6.560 t Se -68.870 Br -77.820 03 % o7
o1 7 - Kr -64.290 Rb -62.330 Sr -69.230
As -17.840 1 Se -72.370 Br -78.710 o4 9 o8
62 75 86 Kr -61.950 Rb -59.870 St -67.460
As -25.330 T Se -72.530 Br -76.020 - %8 %,
63 6 7 Kr -56.980 Rb -55.440 Sr -63.080
As  -33.740 T Se -75.310 Br -74.090 % % 100
64 7 o8 Kr -54.370 Rb -52.590 Sr -60.930
As  -39.540 T Se -74.750 Br -70.520 9 100 101
65 7 89 Kr -49.180 Rb -47.760 Sr -56.180
As  -46.580 T Se -77.030 Br -68.270 B 46210 iRy 44.470 1026, 53610
%As  -51.030 ®se  -76.030 %Br  -64.160 % 102 103
o7 . o Kr -40.660 Rb -39.210 Sr -48.410
As  -56.240 Se -77.710 Br -61.430 100 103 104
68 o1 02 Kr -37.270 Rb -35.470 Sr -45.390
As  -58.660 Se -76.250 Br -56.670 101 104 105
60 2 % Kr -31.290 Rb -29.800 Sr -39.790
As  -63.020 Se -77.510 Br -53.570 102 105 106
70 83 o4 Kr -27.460 Rb -25.690 Sr -36.410
As  -64.520 Se -75.740 Br -48.470 103 106 107
7 » % Kr -21.100 Rb -19.650 Sr -30.460
As -68.070 Se -76.480 Br -45.130 104 107 108
72 g % Kr -16.910 Rb -15.220 Sr -26.760
As  -68.860 Se -72.980 Br -39.810 105 108 100
73 g6 97 Kr -10.210 Rb -8.850 Sr  -20.500
As  -71.440 Se -70.880 Br -36.120 106 109 110
74 a7 %8 Kr -5.720 Rb -4.160 Sr -16.520
As  -71.390 Se -66.510 Br -30.450 107 110 111
75 o8 % Kr  1.290 Rb  2.470 Sr -10.000
As  -73.290 Se -64.110 Br -26.360 108 11 112
76 80 100 Kr  6.040 Rb  7.250 Sr -5.890
As  -72.540 Se -59.200 Br -20.270 109 112 13
7 % 101 Kr  13.290 Rb  13.970 St 0.720
As  -73.990 Se -56.310 Br -15.760 10 18130 3Ry 19.000 e g 120
BAs  -72.840 %lse -50.750 1028y -9.200 11 114 115
79 02 103 Kr  25.460 Rb  25.960 Sr - 11.990
As  -73.710 Se -47.470 Br  -4.430 2 15 116
0 03 104 Kr  30.560 Rb 31.270 Sr 16.690
As  -72.110 Se -41.530 Br 2.370 113 116 117
a1 o 105 Kr  38.120 Rb  38.500 Sr 23.850
As -72.530 Se -38.020 Br  7.520 114 "7 118
52 o5 106 Kr 43.510 Rb  44.120 Sr 28.870
As  -70.610 Se -31.890 Br 14.630 115 118 110
3 % 107 Kr  51.340 Rb  51.440 Sr 36.120
As  -70.520 Se -28.080 Br 20.010 116 119 120
a4 07 108 Kr  57.020 Rb 57.380 Sr 41.480
As  -66.860 Se -21.640 Br 27.360 7 120 121
- o8 100 Kr  64.930 Rb  66.420 t Sr 50.440 t
As  -63.940 Se -17.470 Br 32.820 118 121 122
86 9% 110 Kr  70.940 Rb  74.320 St 57.770 £
As  -59.420 Se -10.620 Br  40.230 119 122 123
o7 100 111 Kr  80.560 t Rb 83.670 t Sr 67.040 t
As  -56.220 Se  -6.040 Br  45.950 120 123 124
a8 101 112 Kr 88.540 % Rb 91.820 t St 74.620 t
As  -51.160 Se  1.160 Br 53.590 121 124 125
80 102 13 Kr  98.460 t Rb 101.590 t Sr 84.340 t
As  -47.450 Se  6.030 Br 59.580 122 125 126
% 103 114 Kr 106.680 T Rb 109.750 t Sr 91.960
As  -41.700 Se 13.520 Br 67.490 123 126 127
o1 104 15 Kr 117.030 t Rb 119.570 t Sr 101.740 t
As -37.610 Se  18.660 Br 73.770 124 127 128
02 105 116 Kr 125.260 t Rb 127.730 t Sr 109.370
As  -31.460 Se  26.410 Br 81.740 125 128 120
03 106 17 Kr 135.650 T Rb 137.370 t Sr 118.970 t
As  -27.160 Se  31.800 Br 88.340 126 129 130
94 107 18 Kr 143.880 t Rb 145.750 t Sr 126.850
As  -20.840 Se 39.760 Br 98.040 t 127 130 131
o5 108 119 Kr 154.070 t Rb 155.670 t Sr 136.780 t
As  -16.300 Se  45.240 Br 106.600 t 128 131 132
9% 109 120 Kr 162.530 t Rb 164.100 t Sr 144.700 %
As  -9.690 Se 53.250 Br 116.580 t 129 132 133
o7 110 121 Kr 173.010 t Rb 174.070 t Sr 154.650 t
As  -4.840 Se 59.010 Br 125.380 t 130 133 134
08 1 122 Kr 181.510 t Rb 182.740 t Sr 162.830 t
As  2.180 Se 67.260 T Br 135.790 t 131 134 135
9% 112 123 Kr 192.020 t Rb 192.920 Sr 173.000 t
As  7.410 Se  73.320 Br 144.590 t 132 135 136
100 113 124 Kr 200.750 t Rb 201.690 t Sr 181.250 t
As  14.750 Se 81.820 t Br 155.040 t 133 136 137
101 14 125 Kr 211.460 t Rb 212.040 1 Sr 191.580 t
As  20.230 Se 88.180 Br 163.820 t 134 137 138
102 115 126 Kr 220.280 t Rb 221.030 t Sr 200.060 t
'As  27.830 Se 96.740 T Br 174.070 t 135 138 139
103 116 127 Kr 231.140 t Rb 231.580 t Sr  210.600 t
As  33.550 Se 103.400 Br 183.070 1 1Ky 240.170 + 139Rp  240.770 + 105y 219.290 t
104ps  41.380 17se 113.680 t 128y 193.610 t 11, 230,020 1
S . e . r . . r . 142
105 118 129 65 66, St 238860 1—

106as  55.370 193¢ 132.880 t %Rb  11.500 t 87sr  20.790 t



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

43gr 249.750 t 43y 220.340 t 437r 191560 t 140N 139.340 t 133Mo  58.580 t 122T¢  -20.490
45 258.600 T 144y 230.760 t 1447y 199.860 t IND  147.230 t 13%Mo  65.280 123T¢  -25.880
Ty 11350 t 145y 239.560 t 1457r  210.250 t 12Nb  156.720 t 1Mo 74.040 T 124T¢ 20520
7 : 7 1467r  218.550 t 13Nb  164.830 t M0 80.820 125T¢  -16.530
Y 0560 t Zr  20.980 t 147 144 137 126
7y 7530 1 Tge 9930 t Zr 229.290 t Nb 174.520 t Mo 89.630 t Tc  -9.460
73y _17' 340 + 735, 0'950 + 1487y 237500 t 145N 182.800 t 138Mo  96.670 121T¢ -3.520
ny 4'280 + Tag, _9'800 + 1497y 247.680 t 146Nph  192.690 t 13%Mo 105.730 t 128T¢  3.890
75 ’ 75 : 1507y 255.930 t Nb  201.020 t 140Mo  112.860 t 129T¢  10.120
Y -33.060 t Zr  -16.920 1 148 141 130
76 6 7 Nb 211.230 t Mo 122.100 t Tc  18.030
Y -38.950 t Zr  -26.620 1 Nb  21.610 t 149 142 131
77 7 74 Nb 219.520 t Mo 129.480 t Tc  24.330
Y -46.740 t Zr  -32.690 Nb 12.380 t 150 143 132
28 8 75 Nb 229.290 t Mo 138.950 t Tc  32.340
Y -51.730 Zr  -41.380 Nb  1.420 t 151 144 133
70 70 76 Nb 237.560 t Mo 146.550 t Tc  38.690
Y -57.610 Zr  -46.560 Nb  -6.650 T 152 145 134
2 . 7 Nb 247.790 t Mo 156.230 t Tc  46.560
Y -60.840 Zr  -54.140 Nb -16.550 t 153 146 135
81 81 78 Nb 256.610 t Mo 164.000 % Tc  53.190
Y -65.910 Zr  -57.540 Nb  -23.550 t 154 147 136
82 82 79 Nb 266.920 t Mo 173.860 t Tc  61.420 1
Y -68.330 Zr  -63.480 Nb -32.410 1 155 148 137
83 83 8 Nb 275.870 t Mo 181.630 t Tc  68.130
Y -72.790 Zr  -66.070 Nb -38.480 t Y90 191860 ere 76430 1
8y 74670 84zr  -71.390 SNb  -46.230 t Mo 31.350 t 15010 199‘560 " 1oy 83'410
8y  -78.500 8zr  -73.440 8Nb  -51.310 Mo 21.950 t Blye 209 230 N HOr. o1 960 +
8y  .79.840 8zr -78.100 8Nb  -57.400 Mo  10.100 t 15210 216'980 " uiy, 99'030
8y  -83.200 87zr  -79.600 8Nb  -60.840 Mo 1.880 t 153 : 142 :
88 88 a5 78 Mo 227.170 t Tc 107.770 t
Y -84.160 Zr  -83.770 Nb -66.280 Mo -8.920 t 1S40 235.520 WITC 115090
8y .86.940 8zr -84.880 8Nb  -69.130 Mo -16.060 t 155 : 144 :
% % a7 2 Mo 245780 t Tc 124.070 t
Y -86.150 Zr  -88.450 Nb -73.920 Mo -25.820 156 145
o1 o1 a8 81 Mo 254.270 t Tc 131.620
Y -86.130 Zr -87.810 Nb -76.210 Mo -32.050 157 146
02 02 89 82 Mo 264.590 t Tc 140.810 t
Y  -84.420 Zr  -88.580 Nb -80.530 Mo -40.670 158 147
03 93 % 83 Mo 273.070 t Tc 148530
Y  -84.030 Zr  -87.010 Nb -82.420 Mo -45.900 159, 148
9 04 01 84 Mo 283.410 t Tc 157.920 t
Y -81.720 Zr  -87.390 Nb  -86.130 Mo -53.640 160 149
o o5 02 g5 Mo 292.130 t Tc 165.650
Y -80.790 Zr  -85.220 Nb -86.280 Mo -57.240 161 150
9% 9% 03 86 Mo 302.680 t Tc 175.410 t
Y -77.790 Zr  -85.040 Nb  -87.200 Mo -63.570 620 311600 i7e 183070
7y -76.440 %zr -82.170 %Nb  -86.400 8Mo  -66.600 : 15270 192280 :
%y  -73.030 %zr -81.540 “Nb  -86.930 8Mo  -72.240 e 22.340 t 597 200,000 "
%y -71.380 9zr  -78.240 %Nb  -85.510 %Mo  -74.700 BTc  13.220 t 1507, 209‘7 40 +
0y .67.710 100z -77.300 9Nb  -85.490 Mo -79.820 Tc 2250 t 15Tc 218050 +
0y .65.680 017y .73.740 %Nb  -83.390 Mo -81.860 81¢ 5770 t 1567 227‘860 "
102y .61.620 1027y -72.420 “Nb -82.930 Mo  -86.350 8Tc -15.710 t 77 236320 +
13y .59.170 103zr  -68.460 10Nb  -80.410 Mo -86.640 827c  -22.800 t 19T 246200 +
104y .54.650 1047r  .66.710 10IND  -79.630 %Mo -88.330 8Tc -31.590 t 97 254 640 +
1%y .51.740 105zr  -62.290 102Nb  -76.810 Mo -87.680 847c -37.670 t 10T 264 550 +
106y _46.810 1067y -60.060 103Np  -75.620 %Mo -88.960 8Tc  -45.580 t o1y, 273'2 0 1
107y .43.540 107zr  -55.230 104Nb  -72.390 %Mo -87.670 8Tc  -50.770 16270 283,360 +
108y .38.240 1087y .52.630 105\p  -70.730 %Mo -88.370 8Tc  -57.250 1637, 292'3 P
1%y .34.650 1097 -47.450 1%6Nb  -67.030 %Mo -86.360 8Tc  -61.090 14Te 302,580 +
10y .29.030 10zr 44510 17Nb  -64.890 1%0Mmo -86.600 8Tc  -66.880 157. 311740 "
Hly 25150 117y -39.000 108\p  -60.750 0o -84.140 9Tc  -70.140 ’
2y .19.260 27y .35.770 109\p  -58.210 192Mo  -84.040 9lTc  -75.400 Ru 31.900 t
3y .15.250 37y -29.980 10Np  -53.680 13m0 -81.290 9Tc  -78.220 Ru 22680 t
4y 9250 Hizr  -26.610 1IN -50.790 1%4Mo  -80.780 SBTc  -82.850 80Ru  10.840 t
5y .4.950 57y -20.700 12Np  -45.900 %Mo -77.630 %Tc  -83.900 8Ru 2720 t
Héy 1320 167y .17.010 3Nb  -42.720 1%8Mo  -76.680 9%Tc  -85.750 82Ru  -8.100 t
"7y 5940 Wizr  -10.840 iNp  -37.540 7Moo -73.050 %Tc  -85.850 8Ru  -15.330 t
18y 12500 187y .6.810 H15Np  -34.210 %Mo -71.600 Tc  -87.270 8%Ru  -24.980 %
"9y 17.450 197y -0.330 16Np  -28.900 1Mo -67.540 %Tc  -86.730 85Ru  -31.200 %
120y 24.120 1207y 4.020 "iNb  -25.280 1O0Mo  -65.720 %Tc  -87.560 8Ru  -39.980
2y 29.410 217y 10.610 18\p  -19.700 HiMmo -61.280 100T¢c  _86.280 8Ru  -45.320
122y 37790 t 1227y 15,330 19\p  -15.750 12Mo -59.110 101T¢  -86.650 88Ru  -53.450
123y 45.040 1237y 23.630 1 120Ny -9.860 300 -54.330 1021¢  .84.910 8Ru  -57.490
124y 53.740 t 1247y 30.300 121N -5.580 4Mo  -51.840 103T¢  -84.940 ORu  -64.160
125y 61.250 % 1257y 38.930 t 122Nb  0.430 15Mo -46.770 1041¢  -82.890 %Ru  -67.600
126y 70.410 t 1267y 45.870 12\b  5.060 18Mo  -44.110 1051¢ 82,510 92Ru  -73.660
127y 77.960 t 1277y 54.970 t 124Nb 12790 1Mo -38.910 106T¢  -80.040 BRu  -76.620
128y 87.200 t 1287r  61.970 125\ 19.380 18\Mo -35.920 07T¢  -79.200 %Ru  -82.020
129y 94,770 t 1297y 71.140 t 126N 27.440 190 -30.440 1081 -76.240 %Ru  -83.220
130y 103.830 t 1807y 78.170 % 12INb - 34.300 120Mo  -27.090 1091¢  -74.910 %Ru -85.810
18y 111.650 % 1817y 87.170 t 128\ 42.830 t 2Mo  -21.280 H01¢ 71,500 9Ru  -86.050
182y 121.050 t 1827y 94.470 % 129\b  49.740 122Mo  -17.590 HiTe  -69.780 %Ru  -88.210
138y 128.920 % 1837y 103.820 t 10Np  58.340 1 1Mo -11.660 121¢c -65.990 ®Ru  -87.790
134y 138.360 t 1847y 111170 % BINh  65.280 12%M0  -7.590 3T¢ -63.920 1002y -89.300
135y 146.480 t 1357y 120.560 t B2\p  73.730 1250 0.050 H4Te  -59.770 101Ru  -88.080
136y 156.150 t 1367y 128.170 % 133\b  80.930 12Mo0  6.070 15T¢  -57.380 102y -89.090
187y 164.350 t 187zr 137790 t 34Nb  89.710 1 127Mo  14.050 16T¢ 52,930 1032y -87.380
138y 174180 t 1387y 145.480 t 135\Nb  96.980 128Mo  20.360 e -50.350 1042y -88.060
1%y 182610 t 1897y 155.270 t 136Nb  105.830 t 1Mo  28.820 t 18T -45.760 1052y -86.050
140y 192660 t 1407;  163.200 * 1¥7Nb  113.360 t 13000 35.200 H19Tc  -42.860 106y -86.350
14y 201.300 t 417r 173.210 t 138\p  122.430 t BMo  43.750 t 120T¢  -37.970 07y -83.950
42y 211550 t 1427y 181.350 t 139\b  130.080 t 1%2Mo  50.180 121T¢  -34.710 1082y -83.810
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1%Ru -80.910 'Rh  -82.260 ®pd  23.440 t %8pd 163.670 * “Spg 31.650 ?8cd -67.810
10Ry  -80.280 %Rh -83.220 8pd  11.590 t 19pd 172,910 t M4png  39.160 129cd  -64.300
MRy -76.940 “Rh -85.510 %pd  3.400 t 10pd  180.370 1579 45.080 B0cd  -62.690
H2Ru  -75.940 100RK  -85.810 8pd  -7.250 t 16lpg  189.700 t 46pg 52770 Blcd -56.510
3Ry -72.250 101K -87.450 8pd  -14.420 t 162p4  197.180 7png  58.960 132cd  -51.860
M4Ru -70.900 192Rh  -86.900 8pd  -24.230 t 163pd  206.540 t 8pg  66.920 133cd  -45.390
15Ru  -66.870 105RK  -88.010 8pd  -30.520 t 164pd  214.290 t 19pg  73.350 134cd  -40.650
%Ry -65.180 1%Rh  -86.960 “pd  -39.730 1%5pd 223.880 t %0ag 81540 t %5cd  -33.860
"7Ru  -60.850 105RK  -87.750 9pg  -45.480 166pg  231.920 t Blag  88.140 136cd  -29.210
18Ry -58.980 106Rh  -86.400 92pd  -53.850 17pd  241.630 t 12pAg 96530 t Bcd  -22.320
H9Ru  -54.520 107Rh  -86.830 SBpd  -58.250 168pg  249.870 t 153aAg  103.060 138cd -17.610
120Ry  -52.280 108K -85.080 %pd  -65.280 18%pg  259.770 t 14pg 111910 t 13%cd  -10.900
2Ry -47.490 1%%Rh -85.070 %pd  -69.220 0pd  268.190 t 1%5Ag  118.300 10cd  -5.850
122Ru  -44.830 102K -82.810 %pg  -75.660 lpg 278.120 t 156pg  126.360 ¥lcd 1310
125Ru -39.700 MRh -82.310 9pd  -77.710 12pd  287.040 T 7Ag  132.880 2cd  6.390
124Ru  -36.670 12Rh -79.610 %pg  -81.070 13pd  298.690 t 1%8pg  141.590 t 3cd  13.560
125Ru  -31.400 13Rh  -78.730 %pd  -82.130 174pd  308.780 t 15%Ag  148.830 144cd  18.950
18Ry -27.990 Rh -75.670 10pg  -85.110 a5 180ag 157.630 t 5cd  26.410
127, 115 101, Ag 23720 t 161 146
Ru -20.990 Rh -74.450 Pd -85.510 By 14720 t Ag 165.040 1 Cd 31.830
18Ry -15.620 18Rh -71.040 102pg  -87.840 37Ag 3 ‘900 n 12pg  173.920 t ¥7cd  39.470
12%Ru  -8.270 1Rh -69.480 108pg  -87.390 BBAQ 4060 + 16379 181.360 48cd  45.170
10Ry  -2.590 18Rh -65.780 104pd  -89.150 BgAg 14,040 t 14ag  190.270 t 19cd  53.080
18Ry 5.260 H192h  -64.040 105pg  .88.150 goAg _21'120 + 15Ag 197.950 t 0cd  59.030
1%2Ru 11.060 120Rh  -60.200 1%6pg  -89.600 glAg 30.500 + 16Ag  207.090 T ®lcd  67.180 t
133Ru  19.070 121ph  -58.080 07pq  .88.340 ngg _37'030 " 167Ag  215.060 * 152cd  73.280
1%Ru 24.920 122Rh -53.890 108pg  -89.440 ggAg 45560 + 18ag 224300 T 1%8cd  81.630 t
135Ru  32.750 12Rh -51.330 1%pg  -87.780 94Ag _51' 420 169Ag 232.460 t 1%4cd  87.660
1%6Ru  38.900 124Rh  -46.780 10pg  -88.450 QSAQ £8.640 10ag 241.890 T %5cd  96.480 t
B'Ru 47.140 t 1Rh -43.850 pg -86.290 %Ag 63410 ag 250.220 + 1%6cd  102.360
138Ru  53.350 126Rh  -39.160 12pg  .86.450 97Ag »70'1 0 2pg  259.650 t 157Cd  110.340
¥Ry 61.620 t 12'Rh -35.840 13pq  -83.840 gsAg 72890 pg 268.520 T 1%8cd  116.350
140Ru  68.120 1282h  -29.390 4pg  -83.640 ggAg _76'270 174pag  279.890 t 19cd  125.010 t
4Ry 76.660 t 12%Rh  -24.090 15pd  -80.680 moAg 78,010 5Ag  290.050 t 160cd  131.800
2Ry 83.220 130Rh -17.290 16pd  -80.120 o3 : 86 1lcd  140.540 t
143 131 17 Ag -81.080 Ccd 33.320 t 162
Ru 91.930 t Rh -11.680 Pd -76.820 1025, 82180 G4 24.160 Cd 147510
144Ru 98.740 132Rh  -4.360 H18pg  -75.930 mAg 84630 S5cd 12540 + 165cd  156.330 t
145Ru 107.700 t 133Rh  1.380 19pq  .72.340 104Ag 84'870 894 4'430 A 164cd  163.280
146Ru  114.750 1%Rh  8.880 120pg  -71.270 NSAg 86750 0cd 6350 + 15cd  172.080 t
Ru 123.930 t 1%Rh  14.670 121pd  -67.560 mGAg _86' 410 acy -13; . 166Cd  179.230
18Ry 131.130 # 1%6Rh  21.990 12pd  -66.060 107A9 87,980 2cq 23740 " 17cd  188.200 t
9Ru 140.500 t 3Rh  28.090 123pg  -61.980 108Ag -87.370 Bey 30420 + 18cd  195.600 t
150Ru  147.660 t 138ph  35.830 124pd  .60.040 mgAg »88'590 sy _39'7 0 189cd  204.620 t
151Ru  157.450 t 1%Rh  41.980 125pd  -55.620 noAg 87590 Sed 45790 0cd 212.200 t
152Ru 164.490 1 140Rh  49.750 1%6pd  -53.320 mAg 88380 %ed -54.640 Tlcd 221.410 t
18Ry 173.580 t 11Rh  56.190 127pd  -48.790 mAg 86,860 icd 59,820 12cd  229.180 t
1%Ru 180.760 * 12Rh  64.240 128pg  -46.140 mAg -87.140 %Gy -67.710 8cd 238.350 t
1%5Ru 190.430 t 3Rh  70.730 129pg  .39.690 114Ag _85'170 99¢q _70'500 4cd 246.780 t
1%6Ru  198.270 * 144Rh  78.960 t 1%0pd  -34.850 nsAg 85090 00Cg 74240 1cd 258.430 t
157Ru  208.020 t 145Rh  85.710 Blpg .28.070 163 : 101 : 176cd  268.490 t
158 146 132 Ag -82.750 Cd -75.930
Ru 216.000 Rh 94.190 t Pd -22.950 117 102 %
159 147 133 Ag -82.320 Cd -79.540 In  15.670 t
Ru 225.820 t Rh 101.170 Pd -15.670 118 108 o1
160, 148 134 Ag -79.640 Cd -80.700 In 4740 t
Ru 233.820 Rh 109.890 1 Pd -10.450 119 104 02
161 149 135 Ag -78.860 Cd -83.810 In 3270 t
Ru 243.680 t Rh 117.030 Pd -2.980 120 105 03
162 150, 136 Ag -75.890 Cd -84.160 In -13.570 t
Ru 251.930 t Rh 125.930 t Pd  2.310 121 106 94
163 151 137 Ag -74.950 Cd -86.720 In  -21.010 t
Ru 262.020 t Rh 133.020 Pd  9.580 122 107 o5
164 152 138 Ag -71.840 Cd -86.460 In  -30.500 t
Ru 270.560 t Rh 142.360 t Pd  15.190 a, 70430 1084 88 680 % 37330 +
18Ry 280.770 t 15Rh  149.320 13%pd  22.890 3 : 109, : o7 ‘
166 154 140 Ag -66.950 Cd -88.150 In  -46.520 1
Ru 289.510 t Rh 157.930 t Pd 28.530 125 110 98
167 155 141 Ag -65.140 Cd -90.030 In  -53.300
Ru 299.910 t Rh 165.030 Pd  36.250 126 11 %
168 156 142 Ag -61.320 Cd -89.120 In  -61.570
Ru 308.840 t Rh 174.250 1 Pd  42.200 127 112 100
157Rh 182,020 Wpg 50,200 Ag -59.190 Cd -90.570 In  -65.040
82Rh  13.920 t 18R 191 320 N Wpg 56190 128pg  -55.310 13cd  -89.140 4n  -68.690
8Rh 2930 t 192 199 250 " USpg 64360 4 12979 -52.860 H4cd  -90.080 1921 -70.960
8Rh  -5.130 t 160RN 208,620 N Wpg  70.620 130ag  -46.860 H5cd -88.190 1930 -74.540
%Rh -14.950 t 1Ry 216570 " Wpg 79050 + 1Blag -42.000 16cd  -88.780 %40 -76.320
8Rh -21.980 t 162 225‘990 ) uBpgy 85‘550 182pg  -35.700 "cd -86.540 %0 -79.530
8Rh -30.940 t 18Ry 234,200 t Wpg 94220 t 13pg  -30.620 H8cd -86.770 1%6in  -80.560
8Rh  -37.090 t 16930 243 850 + 159p4 100,870 134pg -23.860 19cd  -84.200 7In  -83.260
8Rh -45.420 t 165 ’ 151 ’ 135ag -18.710 120cd  -84.090 198, -83.670
% Rh 252.350 t Pd 109.730 t 136 121 109,
Rh -50.990 166 152 Ag -11.760 Cd -81.230 In  -86.000
o1 Rh 262.140 1 Pd 116.320 137 122 110,
Rh -57.850 167n 153pg Ag -6.530 Cd -80.910 In -86.110
9Rh  -62.080 Rh 270840 1 Pd 125630 1 138pg  0.230 12¢cd -77.900 n  -88.110
. 168, 154 g . . .
03 Rh 280.820 t Pd 132.080 139 124 112
Rh  -68.290 16951, 155 Ag  5.770 Cd -77.120 In -87.830
%Rh -72.030 Rh 289,710 T Pd 140610 1 140pg 12,970 125¢d  -73.770 13n  -89.410
. 170 156, g . . .
o5 Rh 299.750 t Pd 147.200 141 126 114
Rh -77.580 1iRh 309.090 1 S7pq 156,370 1 Ag  18.550 Cd -72.670 In -88.600
%Rh -79.530 ’ ' 12pg 25770 127cqd  -69.090 19 -89.660



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

H8n  -88.390 104gn  -71.760 1%gn 241770 t 18gh  127.370 157Te  34.870 148 28.130
"n  -89.110 1055 .73.520 1805y 251.880 t 189sh  133.820 1%8Te  39.880 149 23.970
18y -87.490 1%6gn  -77.360 o 705h  141.720 1%9Te  47.650 150 .18.160
119 107 Sb 6.870 T 171 160- 151,

In -87.850 Sn -78.510 gy 1470 1 Sb  148.450 Te 52.520 | -13.930
120n  _85.900 1085 .81.880 07 ’ 1725h  156.400 16lTe  59.480 %2 7,910
121 109 Sb -11.860 T 173 162- 153,

In -85.910 Sn -82.430 %gp 19500 Sb  163.330 Te 64.490 | -3.370
122 .83.640 105 .85.430 %95y, _29'750 + 4sh 171510 t 1837 72.150 14 2.940
120 -83.420 Hlgn  -85.650 100g, 3 g 175gh  178.650 14T 77.950 %5 7.750
124 -81.000 125 .88.300 toigy, 47'390 + 1765h  186.790 t 185Te  85.710 156 14.330
1250 .80.340 13sn .88.120 1o2gy, _52'320 " 177sh  194.700 166Te  91.700 157 19.320
1260 .77.610 450 .90.360 103gy, _56'750 + 178gh  205.760 t 17Te  99.550 158 26.130
27n  .76.740 153 .89.630 104gy, _59'800 + %sph  215.620 t 188Te  105.540 19 31.100
128n  .73.860 16gn  -91.340 V5gh 64160 " 180gh  226.710 t 189Te  113.380 160 38.390
290 .72.870 17sn -90.170 1065, _66'730 1Blgh  236.600 t 170Te  119.570 161 43.250
130 -70.080 H8gn 91540 107 : 9% Te 127.580 1621 49.790
131 110 Sb -70.760 Te 17.600 t 172 163

In  -68.740 Sn  -90.010 85y 72610 e 9110 + Te 134.030 | 54.780
¥2n .62.960 1205 .91.020 09g 76110 %re 1990 t 13Te  142.100 %4 61.990
13n  -58.180 121gn  -89.160 110G, _77'3 10 %970 _9'820 " 74Te  148.740 185 67.740
40 -52.070 125y .89.770 llgy 80470 00Te 20,420 + 1%Te 157.020 1 166 75.060
13¥n -47.210 135y -87.610 Li2gy, _81'350 1017, _28'060 " 176Te  163.870 167 81.000
136n  -40.850 1245y .87.970 U3y 84130 1021 38350 + YTe 172130 t 168 88.430
B7n -36.270 12530 .85.660 114gy, _84'610 1037 _43'510 " 178Te  179.660 169 94.400
1380 -29.900 12%65n  .85.610 usgy, _86'960 104rg _49'570 " 19Te 190.450 t 170 101.860
13¥n  -25.260 1275y -83.060 LSy _86.900 105Te 2 040 . 180Te 199.670 T 7 108.080
1400 -19.070 1%8gn  -83.020 Uigy 88720 1061s 58230 18lTe  210.470 t 1721 115.760
4y -14.080 125y -80.410 118 : 107 : 182Te 219700 1 18 122.260
142 130 Sb  -88.180 Te -61.060 174

In  -7.410 Sn  -80.250 119 108 9 | 130.030
143 131 Sb -89.650 Te -65.830 | 10.610 t 175

In  -2.390 Sn -77.780 120 100 100, | 136.730
144 132 Sb -88.750 Te -67.820 | 2.090 t 176

In  4.280 Sn -77.230 121 110 101 | 144.700
145 133 Sb -89.850 Te -72.020 | -8530 t 177

In  9.620 Sn -71.320 122 11 102 | 151.590
146 134 Sb  -88.600 Te -73.370 | -16.680 1 178

In  16.590 Sn  -66.820 123 112 103 | 159.560
147 135 Sb  -89.320 Te -77.180 | -26.870 t 179

In  21.940 Sn  -60.540 gy 7750 e 78230 104 32790 1 | 167.070
1480 29.100 1365 .55.910 125 : 114 : 105 : 180 177.290 t
149 137 Sb  -88.220 Te -81.670 | -39.220 t 181

In  34.740 Sn  -49.430 126 15 106 | 186.290 T
0, 42170 B8en a5 340 Sb -86.490 Te -82.300 | -44.030 t 192, 196510 1
151 ‘ 130 ' 1275 -86.510 116Te .85.280 107 49580 t 183 :

In  48.050 Sn  -39.050 128 17 108 | 205530 t
152 140 Sb  -84.480 Te -85.370 | -53.150 t 184

In  55.740 Sn  -34.930 120 118 109, | 215860 t
153 141 Sb  -84.350 Te -87.810 | -58.080 t 185

In 61780 Sn -28.820 130 119 110 | 224.860 t
B4 69660 W25 94340 Sb -82.190 Te -87.410 | -60.770
15, 75'620 g, _17'720 Blgh .81.940 120Te  -89.460 1Y .65.100 100xe  21.420 t
159, 84'000 + wag, _13'200 1825 .79.880 121Te  -88.690 12 67.140 0lxe 12.780 1
157, 89‘790 usg, g éso 183gp  .79.250 122Te  .90.360 13 .71.090 102xe 1550 t
158, 97'290 w6, _1'730 1345p  -74.040 123Te  -89.220 4 72,820 103%e  -6.580 t
159, 103; 230 g, 5'200 1355h  .69.830 124Te  -90.520 15 .76.390 104xe -17.190 t
160, 111' 440 1 LG 16 050 B6sh  -64.260 125Te  -89.060 18 .77.690 105%e -23.320 t
o), 118'180 ug, 17'160 175p  -59.930 126Te  -90.120 17 .80.780 106xe -30.700 t
162, 126' prog 150, 22'300 1385 .54.140 127Te  -88.480 118 .81.520 07xe -35.760 t
163, 133'390 Bsig, 29'690 1395 -50.160 128Te  -89.050 19 .84.060 108xe  -42.700 t
164, 141'770 ; 152, 35'090 1405 .44.400 129Te  -87.060 120 .84.310 109%e -46.450
165, 148'630 1536, 42'730 141gp  .40.370 130Te  -87.310 2 .86.450 110xe  -52.090
166y, 156'9 10 + 1546, 48'280 1425 .34.780 18lTe  -85.070 122 .86.290 1lxe -54.930
167, 163'930 155, 56'120 433p -30.380 132Te  -85.130 123 .88.030 12xe -59.940
168, 172'360 + 1566, 61'590 M45p -24.290 133Te  -82.940 124 .87.490 13xe -62.160
169, 179'610 1576, 69‘930 " 145gh  .19.850 134Te  -82.650 125 .g88.870 1l4%e -66.800
o, 188'070 + 158, 75'210 1465 .13.740 1385Te  -77.740 126 .87.990 115%e -68.700
), 195'510 1596, 82'630 47sp  -8.980 136Te  .74.340 127 .89.140 116xe .72.920
2 o0 4'200 + 160G, 88'110 18gp  -2.570 187Te  -69.110 128 _88.080 Wxe -74.370
73y, 211'830 " 1o1g, 96'270 + M9gh 2,220 138Te  -65.590 129 .88.730 118xe .78.080
w4y, 220' PO 162g,, 102' 70 1%0sh  8.830 139Te  -60.040 130 .87.280 119e -78.960
w75y 228'8 10 + 1636, 110'820 + lgp  13.910 140Te  .56.630 18y 87,520 120xe -82.110
ey 240'270 " 164g, 117'280 1525h  20.800 141Te  .50.970 182 85,750 121%e -82.500
), 250' 480 + 1656, 125'590 + 1535p  26.140 42Te  .47.470 183 85,720 122%e  -85.220

: 166, 131'950 1%45h  33.290 143Te  -41.950 134 .83.920 123xe .85.180
%sn  25.350 t 1676 140'080 + 1%5gh  38.790 144Te  -38.090 135 .83.560 124%e -87.490
9Sn  13.640 t to8gn 1 46' 440 1%65h  46.150 145Te  -32.110 136 .79.350 125%e -87.050
%sn 5480 t 1695, 15 4‘650 " 1%7sh 51,590 146Te  .28.190 187 .76.240 126xe -88.970
%sn  -5.580 t 1oy, 161'320 1585p  59.440 4TTe -22.180 188 .71.720 127%e -88.190
%sn  -13.170 t 11, 169'570 N 1%9gh 64,710 148Te  -17.940 139 .68.440 128xe -89.890
%sn  -23.430 1 12g,, 176' 460 160g5p  71.700 149Te -11.620 140, _63.500 129 -88.930
9Sn  -30.470 % 173gn 184'960 + 16lgh  77.130 1%01e  .7.310 14 .60.190 130xe -90.130
%sn  -40.720 1rag,, 192'050 1625y 84.840 1%lTe  .0.800 142 55,070 Blxe -88.750
%sn  -47.910 175 ‘ 1835h  91.090 1%2Te  3.800 143 .51.650 182xe  -89.490
100 Sn  200.480 T 164, 153 144 133

Sn  -57.900 65 208.400 + Sb  98.900 Te 10.610 | -46.670 Xe -87.730
015 .61.430 en 220,040 + 185sh  105.320 1%4Te  15.480 145 .42.900 134xe -88.090
10250 .65.500 178, 230'110 + 1865h  113.200 1%57e 22,540 146 _37.460 135%e  -86.200
103gn .67.720 ‘ 167sh  119.570 1%6Te  27.590 147 .33.630 136xe -86.190



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

B7xe -82.250 18cs -68.590 198cs  250.670 t 174Ba  72.590 1512 -39.220 136Ce  -86.640
138xe -79.910 19%cs -72.410 1%cs  260.310 t 175Ba  79.880 156 2 -34.390 B87ce -86.110
139%e -75.640 120cs  .73.950 19%Cs  268.890 t 176Ba  85.640 %7 2 -30.930 138Ce -87.620
140xe .73.020 2lcs -77.190 1%cs  278.690 t 17Ba  93.090 158 5 -25.800 139ce -86.850
141%e -68.230 122cs .78.210 197cs  287.350 t 17833 99.090 19 2 -22.030 140ce -87.900
142y -65.470 123cs  -81.000 19%8cs  297.260 t 1982 106.780 160 5 -16.620 141ce -85.430
143%e  -60.450 124cs  -81.580 199cs  306.050 t 18085 113.000 161 5 -12.600 142ce -84.560
144xe -57.570 125cs  -83.940 1813 120.790 162 3 -6.920 143ce -81.670

106ga 5530 t

145%e  -52.690 126Cs  -84.100 Wga 1500 1 18283 127.500 1834 -2.780 144ce -80.420
146xe  -49.460 127cs  -86.060 83, .9 920 t 183Ba 136.780 t ¥4 a  3.200 15ce -76.990
147xe -44.130 128Ccs  -85.850 1095, _15' 890 189Ba 144540 t 5La  7.480 146ce -75.600
148xe -40.820 12%cs  -87.580 105, 93730 + 18Ba  153.970 1 %62  13.230 47ce -72.050
149%e -35.420 10cs -87.170 n1g, _28'930 " 18633 161.900 * 7 2 17.500 148Cce  -70.520
150xe -31.770 1Blcs  -88.440 Y25, 36000 " 187Ba 171570 1 %8 a  23.760 1%ce -66.970
151%e -26.050 182Ccs  -87.610 113, _39'710 + 18883 179.640 t 19 a  28.610 150ce -65.110
152xe  -22.300 183cs  -88.390 Wgo 45620 189Ba  189.470 T a  35.000 lce -61.200
18xe -16.370 1¥4cs  -87.140 53, 48780 190Ba 197770 t " a  40.050 1%2Ce -59.120
1%4xe -12.310 135Cs  -87.500 1165, _54'250 19133 207.330 t 7212 46.560 153Ce -55.010
1%5xe  -6.080 1%6Cs  -86.040 Ugy =7010 19283 216.160 T La  51.660 1%4ce -52.600
1%6xe  -1.740 187Ccs  -85.960 18g, 61'990 19335 225.840 t " a 58260 155Ce -48.180
157%e  4.760 1%8cs  -82.720 195, 64260 199Ba  233.930 t La  63.640 1%6Ce -45.490
1%8xe  9.300 13%Cs  -80.630 1203, 68,690 195Ba  243.540 t %8 a  70.520 157Ce -40.790
19%e  16.020 140cs -76.980 L1, _70'370 19%Ba 251740 t a  76.230 158ce -37.780
160xe  20.570 141lcs  -74.520 Y25 74210 197Ba 261.500 T 8 a 83.280 1%%ce -32.780
16lxe  27.760 142cs -70.300 1235, _75'360 19833 269.790 t 92 89.240 160ce  -29.450
162xe  32.230 43cs  -67.660 g, 78730 19%Ba 279.670 T ®0La  96.520 lce -24.170
163%e  38.750 144cs  -63.190 1255, _79' 420 2008a  288.090 t 18lla 102.710 162Ce -20.560
164%e  43.340 145Cs  -60.430 65, 82330 1By 298.190 1 22 110.090 163Ce -14.990
165%e  50.500 146Ccs  -56.100 127, _82'590 20285 306.710 t 18a 116.760 164Ce -11.160
166xe  55.810 47cs  -52.990 128, _85'090 20333 316.900 t 1842 125630 t 165ce  -5.270
167%e  63.080 148cs  -48.210 %95, _84.960 204Ba  325.620 T ®5La 133330 t 16ce  -1.300
168%e  68.600 49cs  -44.990 130 : 11 186 5 142.350 t 167Ce 4500
1696 75,980 150cs 40,100 Ba -87.200 La -12.140 1 87 4 150.220 $ 18ce  8.440
. e 131 112 . B
Ba -86.860 La -18.020 t
170 151 R 188 169,
e me eSO RIS rmmm  mimmer ot SRl e e
. - . 133 114 . .
Ba -87.930 La -30.330 t
172 153 190 171,
Xe 94.850 Cs -27.660 134 15 La 176.890 T Ce 25.460
Ba -89.260 La -36.450 t
173 154, 191, 172,
Xe 102. -22.22 La 185. 1
e 108,720 e 16,230 Mia 403801l 000l gy sgses
. 0. 136 117 . .
Ba -88.970 La -46.030 t
175 156, _ 193, 174,
. -O. 138 119 . B
Ba -88.010 La -54.620 t
177 158 R 195 176,
19%¢ 145650 T 160cs  8.540 .Ba -83.370 la -62.090 197 o 237550 1 Ce  64.920
. . 141 122 . .
Ba -79.840 La -64.440
180 161 198 179,
Xe 152.7 13. La 246.94 71.91
181x: 122 728 1 ngz 13 ggg --Ba -77.940 Sla -68.360 199L: 252 2981 1805: 77 ?168
. . 143 124 - R
Ba -73.840 La -70.160
182 163 200, 181,
D himl RS R rmm mimae o L mw
. . 145 126 . .
Ba -67.420 La -74.860
184 165 202, 183,
Xe 189.600 t Cs  34.960 146 127 La 282.820 1 Ce 97.820
Ba -65.200 La -77.790
185 166 203, 184,
Xe 199.7 41. La 291.32 104.
lsﬁx: 232 3:81 16722 46 gig . Ba -60.970 oLa -78.620 2°4L2 321 i581 1855: 122 ggg T
. . 148 129 . .
Ba -58.410 La -81.120
187 168 205 186,
o el w3 Mmosw aame  CEeer o oo
189 : 170, ‘ 150Ba -51.030 18l 5 -83.770 M2ce 2590 t 188 :

Xe 237.490 t Cs  66.250 s w2 113 ) Ce 136.630 1
190 - Ba -46.250 La -83.930 Ce -8.630 1 189

Xe 246.880 t Cs 71.790 525, 43,200 9, g 770 e 16610 1 Ce 145.830 1
191 172 . . . 190,

Xe 257.020 t Cs 78.840 595, 38100 154 ge 570 1SCe 21870 1 Ce 153.440 1
192 173, . . . 191,

Xe 265.550 T Cs  84.680 595, 34,890 195, 86,970 16Ce 29280 1 Ce 162.770 1
193 174, . . . 192,

Xe 275570 t Cs  92.000 555, 20,540 195, 86,350 Wide 33450 1 Ce 170520 %
194 175 . . B 193,

Xe 284.190 t Cs 98.160 1565, 26020 37 4 87310 18Ce 39790 Ce 179.600 t
1%xe 294.360 1 178Cs  105.650 1575, _20'370 138 _86'450 195 _43'500 194ce 187.740 t
1%xe 303.050 t 7Cs  112.040 188, 16560 19, 86,960 120Ce 49230 1%ce 196.910 t
197%e 313.330 1 178Ccs  119.760 1595, _10'640 140, _84' 400 1, _52'370 19%Ce 204.540 t
19%8xe 322.150 t 1%Cs  126.380 160 : 141 : 122 : ¥7Ce 213.720 t

180Ce 134 190 Ba -6.600 La -82.990 Ce -57.460 199ce 221480 +
105cs  -4.680 T 1815 141'300 16133 -0.420 14212 -80.000 123Ce  -60.010 199G 230‘830 +
1%6cs -11.570 t 125 150.670 + 15283 3.680 8 -78.210 124Cce -64.480 20Ce 238.710 "
07cs -19.250 t 183Cq 158‘860 " 16333 10.290 44 a -74.670 125Ce  -66.460 0Ce 2 48‘190 :
1%8cs -25.070 t 190s 168360 + 164Ba  14.380 45La -72.710 1%6Ce -70.350 22Ce 256930 "
18cs -32.210 t 185Gs  176.720 + 1%5Ba  20.480 1462 -69.000 127ce -71.780 23Ce 265.900 ¥
H0cs -37.250 t 1860 186' 450 T 186Ba  24.700 La -66.920 1%8ce -75.180 015 27 4‘060 +
Hlcs -43.060 t 197Gs 194930 + 157Ba  31.370 8 8 -63.240 1%Ce -76.110 25Ce 283860 +
H12Cs -46.590 t 180s 20 4'830 " 16835 36.240 149 a2 -60.810 B0ce -79.080 20604 292‘200 "
cs -51.780 t 189Cs 213550 + 159Ba  43.050 %0La -56.730 Blce -79.570 27Ce 302200 +
Hics -54.740 t 190 ) 18a  48.110 %lla -54.130 1%2ce -82.270 208 !
115 Cs 223.170 t 7 152 133 Ce 310.680 1

Cs -59.540 101 Ba 55.030 La -49.880 Ce -82.490 209
U6cs 62,140 oS 232450 1 7285 60.150 153 5 _46.940 1ce 84.830 JoC 320790 T

92Cs 242.180 t °Ce 329.450 t

s -66.470 17%Ba  67.160 4 a -42.370 135Ce -84.690



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

"Spr 5,010 1 190pr 134,920 t 167Nd  -19.060 144pm  -81.300 2lsm 4120 t 19%5m  122.620
16pr .11.030 t ¥lpr 142.460 168Nd  -15.050 145pm  _81.160 1225m  -4510 t 197sm 130.730 t
"pr .18.680 t 192pr 151,340 + 169\ -9.440 46pm  -79.420 1235m -10.700 t 1985m  137.300
U8pr 24270 t 19%pr 158.980 1 10Nd  -5.670 47pm  -78.940 1245m -18.430 t 1995m  145.360
19pr  .30.840 t 1%pr  167.630 1 INd - 0.080 148pm  .76.820 1255m -23.320 t 2005m  151.990
120pr .35.380 t 19%pr  175.470 £ 2Nd - 4.120 49pm  .76.260 1265m -29.700 t 2lsm 160.300 t
12pr .41.230 t 1%pr  184.150 t 13Nd  10.030 150pm  -74.090 127sm  -33.960 2025m  167.150
122pr 45120 197pr 191.680 74Nd  14.240 lpm  .73.430 1285m  -39.650 035m 175.630 t
123pr  50.260 1%8pr  200.470 t Nd  20.280 152pm  -71.180 1295m  -43.250 2045m  182.710
124pr 53,550 199pr 208.150 * 176Nd  24.550 153pm  -70.300 1305m  -48.160 205sm  191.380 t
125pr  .58.040 200pr  217.110 t "Nd  30.660 5%pm  -67.920 Blsm -51.040 2065m  198.650
126pr  .60.710 Wlpr 224,950 178Nd  35.160 1%5pm  -66.650 1825m  -55.280 27sm  207.450 t
127pr 64550 22pr 234,070 t 9Nd 41510 1%6pm  -63.840 1335m -57.510 2085m  214.920
128pr  _66.590 203pr 242,080 180Nd  46.340 7pm  -62.250 134Sm  -61.260 2095m  223.910 t
129pr  .69.870 W4pr 251,350 t 1BINd  52.880 1%8pm  .59.160 1355m  -62.940 205m  231.520
180pr 71350 05pr 259,520 t 82Nd  57.960 %9pm  57.010 1365m  -66.460 2lsm  240.610 t
Blpr 74,200 206pr  268.950 1 183Nd  64.740 160pm 53,530 B7sm  -67.820 2125m  248.400 1
B2pr  .75.200 27pr  277.280 t 184Nd - 70.070 16lpm  .51.050 1385m  -71.230 285m  257.670 T
183pr .77.810 208pr  286.870 t 185Nd  76.960 162pm  _47.280 139gm -72.280 24sm  265.600
134pr .78.530 209pr 295,350 t 186Nd  82.770 163pm  .44.460 140gm .75.370 2155m  275.040 t
135pr.80.860 20pr  305.070 1 ®Nd 91.140 1 164pm  -40.390 11sm -76.080 2165m  283.180 t
136pr  .81.240 2lpr 313.710 1 188D 97.980 185pm  -37.160 425m  -78.840 27sm  292.840 t
B7pr  .83.240 22pr 323,580 t 89\d  106.500 1 166pm  -32.760 143sm -79.330 218sm  301.060 t
138pr  _83.250 23pr 332.350 t 1ONd  113.530 7pm -28.970 144sm  -81.620 124

139 -84.850 16 1IN 122.280 t 18pm  -24.470 145sm  -80.410 HSEU 0.020 1
140pr  _84.620 117Nd 4.440 1 192Nd  129.420 18%pm  -20.150 146sm  -80.790 126E“ 7820
141pr  _85.760 mNd 1750 19Nd  138.240 T 0pm -14.730 ¥7sm  -79.140 127E” 13880 1
42pr .83.830 ngmg '12'238 T 199Nd  145.470 pm -10.720 148gm  -79.190 128? ';g'ggg T
43pr  _83.060 1200 '23'6401 195Nd  154.060 t 2pm  -5.370 195m  -77.160 129Eu _31'0101
144pr  .80.700 121y '28'360 : 19Nd  161.420 8pm  -1.310 1%0sm -77.130 mE“ '35'240 +
45pr 79,550 12274 '3 4,830 19'Nd  170.030 t pm 4200 ¥lgm -75.050 mE“ ) 10,180 1
148pr  .76.720 123y '38'880 19%8Nd 177.160 pm  8.410 1%29m -74.910 mE“ ) 43650 "
47pr .75.480 oy o 1Nd  185.910 t 1%Pm  14.050 1%8gm -72.750 e
48py 72,550 Nd  -44.610 200Nd  193.200 pm  18.310 1%45m  -72.380 Eu -47.900 1

125Nd  -48.040 B4y -50.680

149 201 178, 155

Pr -71.190 126 Nd 202.120 t Pm  24.020 Sm  -70.100 135
10pr 68,220 1Z7E3 _22;38 202Nd  209.600 t %pm  28.490 1%6sm  -69.320 13653 _gg'gig
lpr  .66.570 128y _60'300 203Nd 218.670 t 180pm  34.420 157Sm  -66.600 w7g,, _60'110
152pr  -63.340 129Ny -62.460 204Nd 226.330 t 8lpm  39.200 1%85m  -65.490 185, 61980
153pr  .61.410 130y _66'250 205Ng  235.560 t 182pm 45,320 1%9s5m  -62.490 1395, _65' 450
1%4pr  57.900 By _67'830 206Ng  243.380 t 83pm  50.360 1605m  -60.820 wog,, _67'010
1%5pr 55,650 12y _71'180 27Nd 252,770 t 184pm  56.730 16lgm -57.420 n1g, _70'170
1%6pr  .51.850 133y _72'260 208Ng  260.750 t 185pm  62.000 1625m  .55.410 L2, _71'390
7pr  .49.200 13y _75'370 209\d  270.290 t 186pm  68.490 1635m  -51.720 wg, 7 4'230
158pr 45,060 13y 76'160 210\g  278.430 t 87pm  74.250 1645m  -49.360 1, 75'2 10
15%pr  -42.080 16Ny -79.030 ZINd 288.110 t 188pm  82.220 185sm  -45.360 Wg, 77630
160pr 37,660 TN _79' 280 212Ng 296.410 t 189pm  89.020 1665m  -42.580 146, _76'940
16lpr  .34.360 138y _82'010 215Nd  306.240 1 9pm  97.140 t 187sm  -38.250 L7, _77'420
182pr  _29.640 199G 82120 24Nd  314.690 t 1pm  104.120 1885m  -34.890 U85, 76300
183pr  -25.990 HONG 84260 25Nd  324.660 T 192pm 112.470 t 159gm  -30.480 W5, 76470
184pr  -20.970 MINg 84120 216Nd 333.250 t 193pm 119520 0sm -26.570 05, -74.990
165 “o%. 194, 171 s

Pr -16.950 U2y g5 790 M9pm 1360 + Pm 127.900 t Sm  -21.190 Blg, 75070
166pr  _11.710 : ' 1%pm  135.010 125m -17.590 :

: 43Nd  -83.960 120pm 5330 1 : : 1%2gy  -73.560
167pr  .7.370 : : 1%pm  143.170 t 1%sm -12.300 ‘

' 14iNd  -83.710 2pm -13.330 ‘ ’ 18gy -73.550
168pr  .1.780 : : 197pm  150.150 174sm  -8.680 :

’ 145Nd  -81.450 122pm -19.390 t : : ey -71.950
19pr 2,340 : : 1%8pm  158.260 1 15sm  -3.220 :

‘ 146Nd  -80.830 12pm .25.980 t : : 15gy  .71.730
0pr 8,140 : : 199pm  165.270 %sm  0.570 ‘
1 X 1'Nd -78.120 129pm  -30.750 t 200, : 77 : 156gu -70.030

Pr 12.590 g 77410 2Spm 36530 1 Pm 173.620 t Sm  6.160 e, 89.370
72pr 18550 e m =35 21pm  180.840 785m  10.000 u o

: 149Nd  -74.610 126pm .40.680 t ’ : 158y .67.170
pr 23180 150 : 127 : 202pm  189.370 t %Sm  15.660 150 :
i 29970 Nd -73.780 Pm -45.780 t 2%pm 196 810 805 19.710 Eu -66.180

‘ 15INd -70.930 128pm  .49.260 ‘ : 160gy, .63.700
5pr 33950 : ’ 20%pm  205.520 t 18lgm 25,500 :

’ 152Nd  -69.810 129pm  53.600 ’ : 161y -62.090
176pr  40.100 : ’ 205pm  213.140 1825m  29.960 :

‘ 153Nd  -66.730 130pm  .56.370 ‘ : 162, .59.200
7pr 45,020 : ’ 206pm  221.980 t 1835m  36.020 ’

: 1%4Nd  -65.310 8lpm  -60.060 ‘ : 183y .57.240
78pr  51.430 : : 207pm 229.810 t 184Sm  40.650 :

‘ 15Nd  -61.920 132pm  -62.180 ‘ : 164Ey  -54.060
%y 56.670 ' : 208pm  238.830 t 185sm  46.970 :

‘ 1%6Nd  -60.170 133pm  -65.380 ‘ : 165y .51.750
180pr 63,260 : ’ 2pm  246.800 t 186sm  51.840 :

: 157Nd  -56.490 134pm  -66.960 i : 166Ey,  .48.250
18lpr 68,750 : : 20pm  255.920 t 87sm  58.280 ‘

‘ 158Nd  -54.300 135pm  -69.940 ‘ : 167Ey  -45.500
182pr 75,500 : ) 2pm 264.060 t 1885m  63.640 ‘
183 ) 1%Nd  -50.270 136pm -71.210 212 ) 180 ’ 18Ey  -41.660

Pr 81.310 100Ng 47 750 Wpm 74090 Pm 273.360 t Sm  71.560 95, 38260
184p,  8g 250 “l m-ra. 23pm 281,640 + 1905y, 77.960 u o8

: 1IN -43.430 138pm  -75.040 : : 170y .34.380
185pr 94.460 : : 2%pm 291.120 t 91sm  86.030 :

‘ 162Nd  -40.580 139pm  -77.600 i : ey -30.360
186pr 102.880 T : : 25pm  299.590 t 1925m  92.610 ‘

roe 163\g 35,960 Wopy 78,220 m 99 mSe 728y 25310
®7pr 110,130 : m =75 215pm  309.270 1935m 100.910 t e
r : 164Ng 32,750 Yipy _g0.450 m ovs. m A0 BEy 21610
8P 118700 + 165 ' o o 2pm 317.840 t 1995m  107.580 T
Nd -27.820 Pm -80.840 Eu -16.730

1%sm 115.910 1

189
Pr 126120 166Ng  -24.170 143pm -82.610 120sm  10.950 t ey -13.130



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

78gy  -8.070 1%6Gd  -72.580 1357 -33.500 t 2107h  170.910 18py  17.460 'Ho -54.630
By -4.330 157Gd  -70.890 1%6Th  -36.940 t 2Th  177.970 1%0py  21.420 1240 -51.830
8Ey  0.860 1%8Gd  -70.690 137Tp  -41.290 t 212Th  186.210 t 9lpy  26.970 3Ho -49.440
ey 4.660 19Gd  -68.540 18Th  .44.130 t 23Th  193.410 192Dy 31.430 7440  -46.600
180, 9.920 160Gd -68.000 139Tp -48.220 t 24%Th  201.720 t 19py  38.450 4o  -43.540
BlEy  13.930 16164 -65.570 1401y .50.720 215Th  209.120 194py  43.950 178Ho  -39.460
182Ey  19.400 162Gd  -64.440 141Th  -54.790 26Th 217.640 t 1%py  51.140 4o -36.740
83y 23.710 16364 -61.600 1421h  .56.980 21Th  225.160 19py  56.840 17840 -32.850
1B4Ey  29.370 164Gd  -60.120 143Th  -60.750 218Th  233.890 t 9Dy 64.250 4o -30.220
185gy  33.940 185Gd  -56.980 14Th  -62.580 219Th  241.660 t 1%8py  70.030 1805 -26.130
186y 39.870 166G -55.140 145Th  -66.040 20Ty 250.640 t 99py  77.480 18lHo -23.350
87y 44.680 167Gd  -51.700 146Th  -67.660 21Th  258.470 t 20py  83.300 18240 -19.110
188y 50.720 168Gd  -49.430 ¥ Tp  -70.650 222Th  267.380 t 2lpy  90.550 1830 -16.260
189Ey  56.030 169Gd  -45.630 148Th  -70.580 23Th 275.490 t 22py  96.170 18440 -11.940
0By 63.550 0Gd  -42.750 149Tp  -71.670 224Th  284.600 t 203py  103.350 85Ho -8.870
¥lEy  69.900 lGd -38.880 1%0Th  -71.170 25Th 292.810 t 24py  109.130 1860 -4.320
192Ey  77.580 12Gd -35.420 l7p  -71.960 1300y 8300 t 25py  116.620 ¥7Ho  -0.940
19%gy  84.110 %3Gd -30.510 152Th  -71.090 ST, 2'120 + 26py 122,640 18840 3.810
1%Ey 92,010 4Gd -27.370 187p  -71.790 B2y 410 + 27py  130.310 %o  7.460
195gy  98.600 5Gd -22.570 1%4Th -70.890 133, _10' 20 208py  136.580 19040 12.480
196y 106.520 176Gd  -19.430 15Th .71.480 0y 16,630 + 209Dy 144.450 o 16.390
97Ey  113.150 7Gd  -14.450 1%61p  -70.480 1350, 20870 + Z0py  150.920 192Ho  21.540
198Ey  120.860 178Gd -11.140 157Th  -70.870 136, _26' 400 t 2lpy  158.920 19340 25.950
19%gy  127.200 1%Gd  -6.030 187h  -69.780 B0y 26,950 . 212Dy 165.620 194Ho  32.570
200E,  134.820 180Gd  -2.660 19Th  -69.680 138y, _34'950 2py  173.830 t 1%Ho  38.020
201gy  141.370 18lgd  2.530 10Th  -68.070 190y 37920 24Dy  180.670 1%Ho  44.810
202E, 149.310 182Gd  6.120 1%1Th  -67.650 1405, _42'670 25Dy  188.970 t "Ho  50.460
203gy  156.100 183Gd  11.530 162Th  .65.740 WDy 45 200 28Dy 196.010 1%Ho  57.480
204ey 164.210 T 184Gd  15.440 1837p  -64.670 Y20y 49940 27Dy  204.500 t %Ho  63.200
205gy 171.240 185Gd  21.040 1%4Tp  -62.340 13 »52'230 28Dy 211.680 040 70.250
26gy  179.550 t 186Gd  25.210 185Th  -60.910 WDy 26560 2%y 220.370 T 21Ho  76.000
207Ey 186.780 187Gd  31.080 166Th .58.280 L5 _58'500 20py 227790 2245 82.850
208gy  195.210 t 188Gd  35.490 167Th  -56.500 WDy 62490 21py 236.710 T 23Ho  88.320
2096, 202.670 189Gd  41.490 168Th 53,550 v, _64'200 222Dy 244.200 % 2440 95.100
2%y 211.300 t 190Gd  46.400 189Th  -51.300 L8, _67'710 2Zpy 253.110 t 25Ho  100.820
gy 218.880 ¥1lGd 53.870 0Th  -47.990 WDy 67730 224Dy 260.860 1 28Ho  107.930
22py 227.590 t 192Gd  59.820 71Th  -45.070 1500, _69'3 10 25py 269.960 1 2740 113.900
gy 235.360 198Gd  67.440 172Th  .41.730 By 68910 26py 277.820 8o 121.200
2y 244.270 t 19Gd  73.590 3Tp  -38.140 152 : 134 M40 127.420
25 195 174 Dy -70.190 Ho -0.250 t 210

Eu 252.170 % Gd  81.450 Tb -33.540 190y 60,390 LS, 6530 T Ho 134.940
28gy  261.270 t 1%Gd  87.670 5Tp  -30.270 90y 70.560 40 11340 . 2o 141.370
2Y7Ey 269.400 t 197Gd  95.550 176Th -25.880 155, »69'700 w7, _16'910 + 2240 149.010
28gy 278.740 t 1%Gd  101.830 WTh 22750 150y -70.750 0 21010 + 3Ho 155.680
2%y 286.940 t 19Gd  109.510 178Th -18.180 157 : 139 : 2440 163.530

200 179 Dy -69.780 Ho -26.050 t 215
125 Gd 115.610 Tb -14.900 158 140 Ho 170.340

Gd  9.980 t 201 180 Dy -70.590 Ho -29.540 t 216
126 Gd 123.230 Tb -10.190 150 141 Ho 178.270

Gd 1.530 T 2254 199440 BT 6850 Dy -69.500 Ho -34.310 t A7, 185280
127Gd  -4.610 1 203 : 182 : 0py -69.870 1240 -37.450 t 218 :

128 Gd  137.340 Tb  -2.060 161 143 Ho 193.420 t

Gd -12.190 t 204 183 Dy -68.300 Ho -42.160 t 219
120 Gd 143.770 Tb  1.480 162 144 Ho 200.570

Gd -17.170 t 205 184 Dy -68.320 Ho -44.970 220
130, Gd 151.850 t Tb  6.500 163 145 Ho 208.920 t

Gd -23.540 t 206 185 Dy -66.460 Ho -49.370 921
131 Gd 158.520 Tb  10.340 164 146 Ho 216.310

Gd -27.850 t 207 186 Dy -65.870 Ho -51.820 222
132 Gd 166.790 t Tb  15.540 165 147 Ho 224.910 t

Gd -33.410 £ 208 187 Dy -63.580 Ho -55.900 923
133 Gd  173.660 Tb  19.650 166 148 Ho 232.370

Gd -36.980 200 188 Dy -62.630 Ho -58.120 224
134 Gd 182.060 t Tb  25.120 167 149 Ho 240.930 t

Gd -41.870 210 189 Dy -60.040 Ho -61.720 225
135 Gd 189.150 Tb  29.480 168 150, Ho 248.670

Gd -44.760 o1 190 Dy -58.730 Ho -62.260 226
136 Gd 197.750 t Tb 35.080 160 151 Ho 257.420

Gd -49.150 2 101 Dy -55.820 Ho -63.960 97
137 Gd 204.970 Tb  39.940 170 152 Ho 265.260 %

Gd -51.470 2G4 213.660 1921) 47,010 Dy -54.060 Ho -64.050
1%8Gd -55.610 2G4 291080 1991 52010 Tpy -50.790 3Ho -65.430 1gr 9710 1
1%%Gd -57.610 1554 229'960 + 104, 60'140 172Dy -48.380 14Ho  -65.150 1%6gr 2330 1
140Gd -61.640 26Gq 237,520 + 19Ty 66.240 py  -45.060 5Ho  -66.440 B¥7gr 2570 t
141Gd -63.320 1154 246'590 + 1067, 73'690 74Dy -42.040 16Ho -66.110 138y .8.780 t
14264 -67.040 21864 254360 + 1977h 79840 5py -37.590 5740 -67.270 19gr 12,990 t
143Gd -68.360 2954 263 650 + 1981, 87310 178Dy -34.900 8Ho  -66.820 140gr -18.680 t
144Gd -71.740 2054 271510 " 1997 93490 7Dy -30.590 %Ho -67.760 14gr 22310
145Gd  -72.850 221 : 200 : 178py  .27.920 16045 -67.200 42gr 27730 %
146 Gd 280.800 t Tb 100.760 179 161 143

Gd -75.750 2204 288,900 + 207 106,600 Dy -23.420 Ho -67.670 Er -30.990
47Gd  -75.160 223 ' 202 ) 180py  -20.590 12Ho  -66.600 4Er 36.270
148 Gd 298.370 t Tb 113.780 181 163 145,

Gd -76.150 2G4 306,580 2097 119910 Dy -15.950 Ho -66.720 Er -39.200
149Gd -75.120 : 2007 127430 182Dy -13.050 1440 -65.350 146y _44.150
1%0Gd -75.780 1297 -1.390 1 2057, 133'800 183y -8.320 16540 -64.830 WEr .46.710
1¥lgd -74.370 1¥01p 7510 t 20675 141.500 18ipy  -5.200 16Ho  -63.030 148gr  51.320
152Gd  -74.940 BlTh -13.950 t 207y, 148'130 185py  -0.250 7Ho -62.140 149y 53.630
18Gd -73.470 1%27h -18.880 t 287y 156,040 8py  3.190 188Ho  -60.030 10y -57.740
1%4Gd  -73.920 1837p  -24.470 t : 7Dy 8.330 1%Ho -58.780 11gr  58.370

209
1%5Gd  -72.360 B4Tp -28.610 t b 162.880 188Dy 12.040 1040  -56.350 152gr  .60.580



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

15%gr  -60.750 28y 251.390 t 212Tm  116.070 %yp  7.810 183y -38.820 10Kt -56.350
1%4gr  -62.610 Bt 7970 1 23Tm  122.100 97vph  13.930 184y -35.730 1t -55.600
15gr  .62.390 wor 1‘700 " 2Y%Tm  129.350 1%8yp  18.550 185y -33.940 1721f  .56.270
156Er  -64.150 WOr 3050 + 25Tm  135.620 1%%vh  24.840 186y -30.680 18t -55.190
7Er  .63.860 teir 8'790 " 216Tm  143.080 200yh 29,660 187y -28.800 1744 .55.480
158y -65.460 Lazgp, _12' 930 ZTm  149.500 Mlyh  36.210 188y -25.440 5Hf  -54.050
15%Er  -65.050 W 18.400 " 28Tm  157.060 22yl 41.140 189y -23.330 176t 53.910
160y -66.400 Laagy, 22'180 + Z19Tm  163.680 W3yh  47.720 0Ly -19.720 WTHe 52,120
11Er  .65.840 WST 27 530 + 20Tm  171.450 Wéyp  52.710 91y -17.260 178t -51.440
162Er 66,760 P 30'970 + 221Tm  178.210 M5vph  59.120 192y -13.430 1794f  .49.480
183 .65.730 Lrr 35'990 + 222Tm  186.190 26yh  64.010 193y -10.680 1801 .48.310
184Er  -66.290 W8T 39,060 " 223Tm  193.190 27yph  70.390 ¥4y -6.570 1814t -45.620
185gr  -64.960 19T 43750 " 224Tm 201.420 t M8yp 75370 Ly -3.560 1824t -44.720
186gr  -64.920 0T 46,570 225Tm  208.510 2%vph  82.040 1%y 0.710 1831 -41.920
157Er  -63.160 1517, 50'770 226Tm 216.710 t Z0yvh  87.250 ¥y 4.230 1844t -40.780
188gr  -62.750 21 51910 21Tm  224.070 2Alyh  94.120 198y 9.950 1854t -37.770
18%Er  -60.680 1531 54,210 228Tm 232.470 t 22y 99.580 ¥4 14510 186t -36.420
70gr  .59.900 1s4r _54'890 229Tm  239.940 23yh  106.660 200y 20.420 1871 -33.240
gy 57.510 5T 56.860 BOvp 18140 + 24yph  112.330 24y 25190 188Hf  -31.790
172gr  56.270 1567 57'160 L0y 10‘780 " Z5vph  119.550 2021y 31.370 189t -28.510
18gr  -53.510 7Tm 59,010 Uy 5030 + 26y  125.450 203y 36.240 190Kt -26.820
4Er .51.640 1581 .59 240 M2y 0450 t 27vh  132.880 24y 42.470 ©ilhf -23.260
75er  .48.800 1597 60'960 w3y, 4'720 + 218yp  138.940 205y 47.420 1921f  -21.200
178gr  -46.330 60T 61,050 Wiy 10810 + 21%p  146.480 206y 53.470 198 -17.430
YEr  -42.420 11 62 520 WSy 14710 " 220yh  152.750 27y 58390 194Hf  -15.080
178gr  -40.270 1621 62,480 Wyl 20,620 " 22lyh  160.490 208y 64.440 195Hf  -11.020
19 .36.460 1637 63' 490 Wy o 4'160 + 222yp  166.910 209y 69.380 196 -8.400
180gr  -34.290 4T 62,950 U8y 90730 223yh  174.850 20y 75.700 197Hf  -4.190
18lEr  -30.280 57 63.610 U 32910 224yph  181.500 2y 80.870 198Ht  -1.060
182gr 27.940 1667 _62'770 150y, _38'120 225yh  189.680 t 2121, 87.380 19¥Hf  4.610
183gr  -23.780 T 62.790 Bivy 41030 226vh  196.430 23y 92.800 204F  g8.780
184gr  -21.350 1687 61'510 152y, 45'730 27y 204.620 t 240 99.520 214f  14.630
185gr  -17.100 9T 61170 5% 46,970 228yh  211.620 254 105.150 224f  19.020
188y -14.450 01 -59.570 154yp 49770 2%y 220.000 t 218y 112.020 2034f  25.150
87gr .9.970 171 : 155 : Z0yp  227.130 2y 117.880 2044t 29.670
188 Tm -58.850 Yb -50.530 218 205

Er -6.990 172 156 143 Lu 124.960 Hf 35.870
189 Tm -56.930 Yb -52.980 Lu 10.470 1 219 206

Er -2.300 173 157 144 Lu 130.980 Hf  40.480
190, Tm -55.740 Yb -53.340 Lu 5650 t 220 207

Er  0.950 174 158 145 Lu 138.190 Hf 46.510
101 Tm -53.440 Yb -55.670 Lu -0.590 t 221 208

Er 5.910 175 150 146 Lu 144.410 Hf 51.210
102 Tm -51.590 Yb -55.940 Lu -5.030 t 222 209

Er  9.420 176 160 147 Lu 151.820 Hf 57.270
193 Tm -49.230 Yb -58.100 Lu -11.060 t 223 210

Er 14.520 177 161 148 Lu 158.190 Hf  61.890
104 Tm -46.740 Yb -58.240 Lu -15.130 t 224 211

Er 18540 178 162 149 Lu 165.800 Hf 68.160
195 Tm -43.210 Yb -60.130 Lu -20.810 t 225 22

Er 25.110 178 163 150, Lu 172.400 Hf  73.000
196 Tm -41.050 Yb -60.100 Lu -24.510 t 226 213

Er 30.170 180 164 151 Lu 180.230 Hf  79.470
197 Tm -37.660 Yb -61.560 Lu -29.810 t 227 214

Er 36.910 181 165 152 Lu 186.940 Hf 84.530
198 Tm -35.540 Yb -61.060 Lu -33.230 t 228 215

Er  42.170 182 166 153 Lu 194.820 Hf 91.210
99, 49150 Tm -31.940 Yb -62.170 Lu -38.020 t 29, 201770 264t 96.480
200 ‘ 183Tm  -29.650 187yph  -61.370 14y -39.750 20 ‘ o7 :

Er  54.500 184 168 155 Lu 209.840 Hf 103.330
Dl 61520 Tm -25.890 Vb -61.860 Lu -42.650 21 216.920 2184t 108.810

: 185Tm -23.510 18%vh  -60.630 16y -43.910 : '

202Er  66.920 2%4f  115.860

203 186Tm -19.670 0yp  -60.750 7y -46.420 144 19.760 t 220
2045: ;3:;?8 iZ;Tm -17.070 iZ:Yb -59.200 iSLu -47.260 ijZHf 14.800 t 221:I 12%8
255, gs 790 189Tm -12.990 mYb -58.950 160Lu -49.660 147Hf 7.940 1 22 134 580
g, 91170 me -10.080 174Yb -57.070 161Lu -50.400 me 3.360 t 2 141 970
275, 98950 me -5.790 175Yb -56.360 162Lu -52.620 149Hf -3.230 t 244 148,000
285, 103 860 me -2.590 mYb -54.100 163|_u -53.200 15OHf -7.420 t 25 155570
296, 111130 me 1.970 177Yb -52.760 164Lu -55.140 151Hf -13.640 t 25 161810
205, 117,000 194Tm 5.430 mYb -50.420 165|_u -55.540 me -17.450 % 274 169.580
MiE, 194470 me 10.140 mYb -48.480 166Lu -57.060 153Hf -23.260 t 28,4t 175 960
226, 130540 me 14.110 180Yb -45.110 167Lu -57.010 154Hf -26.760 29 183830
23, 138150 me 20.280 181Yb -43.500 168|_u -58.180 155Hf -32.050 2046 190420
24c, 144460 me 25.280 182Yb -40.190 169Lu -57.810 156Hf -33.880 By 108470
255, 150270 oTm 31.630 mYb -38.520 L -58.390 157Hf -37.280 2206 208 200
25Er  158.720 2o o840 oy oo 00 g or o oy %0 27
2YEr  166.640 201Tm 43.440 185Yb 33140 172Lu 57.800 159Hf -41.610 148Ta 18.950 1
2185, 173300 202Tm 48.720 186Yb -29.450 173Lu -56.680 16OHf -42.490 149Ta 13.810 t
29, 181410 1 203Tm 55.350 187Yb -27.500 174Lu -56.510 me -45.350 150Ta 7.050 t
205, 188.210 204Tm 60.680 188Yb -23.730 175|_u -55.060 162Hf -46.120 151Ta 2.310 t
21, 196530 + 205Tm 67.120 mvb -21.550 176Lu -54.430 me -48.780 152Ta -4.060 t
226, 203560 206Tm 72.250 mon -17.530 L -52.600 164Hf -49.400 153Ta -8.380 T
2% 212110 1 s 19040 oy 12020 e o380 ot o0 o a2t
2240, 219,230 208Tm 83.950 va -10.790 179Lu -49.430 me -52.110 155Ta -18.280 t
225EI’ 227.790 T 209Tm 90.670 193Yb 7.9 180Lu “47.650 167Hf ~24.070 ISSTa "23.650 T
226Er  235.160 o1 96:230 ofb -3.480 Lu -44.760 Hf -54.050 Ta -25.970 1
Tm 103.130 Yb  -0.410 By -43.290 18Hf  -55.640 %7Ta -29.470 t

227
Br 243.900 t 2Tm  108.950 ¥5vh  4.240 182y -40.410 1694f  .55.300 15813 -31.300 1



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

159Ta -34.350 148w 28.050 t 223y 113.160 2%Re  51.810 2505 -1.190 198 _26.390
16013 -35.660 “Sw 22710 t 24y 118.590 215Re  56.280 2605 2.400 199y .25.110
161Ta  -38.550 0w 15.280 t 225\ 125.650 Z1%Re  62.040 270s  7.740 200, 22.460
16213 -39.710 Bw 10370 1 226y 131.290 27Re  66.650 2805 11.500 204 .20.920
163Ta  -42.410 2w 3.460 T 27w 138.500 218Re  72.590 2%0s  17.060 202 .18.170
164Ta -43.430 18w -0.950 t 228 144.270 292e  77.400 2005 21.120 203 .16.010
16572 -45.770 4w -7.350 ¢t 2%y 151.590 220Re  83.570 2Alos  26.480 24y .11.330
166Ta  -46.470 15w -11.440 % 20y 157.590 2lRe  88.540 2120s  31.080 205 .7.860
167Ta  -48.460 %6y -17.310 % By 165.220 222Re  94.880 2305 36.580 206 .3.060
18T -48.820 7w -19.720 B2 171.310 22Re 100.080 240s  40.530 27 0.550
169Ta  -50.440 158y -23.700 23w 179.070 22%Re 106.680 2%0s  46.030 208 5570
0Ta  -50.460 19w -25.620 B4y 185.360 2Re 112.050 2805 50.140 29 9320
11Ta -51.610 160w .29.140 151 226Re  118.790 270s  55.860 20 14530
172Ta  -51.250 161y -30.440 mRe 26.030 1 22Re 124.380 280s  60.120 2y 18.560
1%Ta -52.020 162y -33.710 153Re 20.590 1 228Re  131.260 290s  66.010 212 23580
174Ta -51.310 183w -34.790 15426 183;‘7;) T 2%Re 136.970 2200s  70.470 23 28.210
5Ta -51.710 184y -37.860 e o i 20Re  143.940 210s  76.600 24 33.360
176Ta  -50.660 185y -38.880 158Re 2.130 1 BlRe 149.900 22205 81.220 25 37.280
'Ta  -50.660 166y -41.550 157Re 2470 1 22Re  157.220 230s 87510 216 42.420
178Ta  -49.250 167w -42.140 158Re -8.440 1 33Re  163.250 240s  92.370 2 46.500
17%Ta -48.810 188y -44.530 15926 Egsg T 234Re  170.700 250s  98.930 218 51.860
18073 -47.140 189y -44.840 e 1o ! 2Re 176.940 2%60s  103.950 29 56.070
1813 -46.330 0w -46.830 mlRe 17750 1 152 2270s  110.660 20 61.610
182 171 Re -21.330 1 Os 35.500 1 228 221

Ta -44.240 W -46.780 162Re 23,070 1 15508 29970 Os 115.910 Ir  66.020
183Ta  -43.590 2w -48.440 163 : 154 : 22%0s 122.760 22y 71.820
18475 41240 73y 48040 e 26360 1 OS 224101 209 128.120 29 76380
18575 .40.210 4y 49,310 e 21780 LGOS Lrssot Zlos 135.040 24 82340
186Ty  .37.640 5y .48.550 e 'zg'ggg 15785 1063045) T 2205 140.670 25, g7.150
18715 .36.390 6 .49.450 e 32 lS Seoot 2305 147.970 26 93370
18875 .33.640 7y .48.350 e 34970 L0S 0% T 2405 153.660 227, 9g 350
18975 32,300 8y 48910 e 35920 OS s 2505 161.080 28 104,730
19075 .29.450 9y -47.470 o 738360 O 8w 2605 166.990 29 100.930
101 180, Re -39.080 Os -10.740 % 230
lnga 27820 mw ~47.760 Re -41.110 18205 -14.780 %5 33670 t 231" 116.450
el 724660 L T45:9%0 172Re _41.450 16305 -16.580 156 28100 t S 121760
194Ta -22.660 183W ~46.020 1Re -43.200 1640s  -20.330 ¥7r 20.880 t 233" 128.350
195Ta -19.280 184w -44.240 YiRe 43910 16508 21780 158, 15540 1 234” 133.940
196Ta -16.990 msw -44.270 Re -44.580 18605 -25.300 % 8770 t 235" 140.920
197Ta -13.320 186w -42.020 R 44210 W0e 26780 0 5820 1 236|r 146.560

Ta -10.760 W -41.500 Re 45210 16808 29,890 4 1090 Ir 153.660
198; 187 . . . 237,
wgla ’2'228 ma 'gg'ggg 1Re -44.500 1890s -30.870 2 1730 1 Ir 159.530
ZOOTZ '1:430 189,y :35:650 i;ZRe -45.170 i;?Os -33.760 ijlr -5.790 t ith 43.490 t
21y 5ea0 190 34780 181Re -44.130 172oS -34.540 165|r -8.030 t 158Pt 37.790 1
2215 11010 19y 32 000 182Re -44.600 17305 -37.010 166|r -11.840 t lsgPt 29.970 t
297, 15340 1920 30780 183Re -43.110 174oS -37.410 167|r -13.740 t 160Pt 24.430 1
2475 21090 199 27600 184Re -43.460 1750s -39.620 168|r -17.310 t 161Pt 17.040
2057, 25 500 194 26,090 185Re -42.210 17605 -39.690 169|r -19.220 t 162Pt 13.820 t
26T, 31460 195 29770 186Re -42.460 177oS -41.500 170|r -22.370 t 163Pt 9.060 t
2715 36,080 19y 20,870 187Re -40.650 17805 -41.200 171|r -23.770 164Pt 6.240 t
287 41770 197 17260 188Re -40.250 179oS -42.640 172Ir -26.720 165Pt 1.770 t
2975 46,620 198 15090 189Re -38.250 18003 -41.990 173|r -27.930 166Pt -0.510 1
2075 2400 199 11320 190Re -37.600 18105 -43.110 174|r -30.470 167Pt -4.790 t
A1, 57020 200 630 191Re -35.410 18203 -42.130 175|r -31.290 168Pt -6.770 £
221, 62950 20y 3400 192Re -34.630 18305 -43.070 176|r -33.580 mgpt -10.800
231, 57760 220 0,330 193Re -32.280 18405 -41.620 177|r -34.070 170Pt -12.770
24T, 73.890 2y 5760 194Re -31.130 18505 -42.460 178|r -35.970 mPt -16.350
257, 78010 04y 9710 195Re -28.450 18605 -41.320 179|r -36.090 mPt -17.800
267, g5 240 250 15420 196Re -26.930 1870s -42.050 18Olr -37.610 mpt -21.200
277 90.460 200 10570 197Re -24.010 18805 -40.320 181|r -37.380 mpt -22.470
297, 96.980 2y 25480 198Re -22.190 18903 -40.370 182|r -38.590 175Pt -25.450
297 102390 28y 29840 199Re -18.980 19005 -38.450 183|r -38.020 176Pt -26.330
2075 109100 209y 35 £50 200Re -16.870 191oS -38.240 184|r -39.070 177Pt -29.070
2175 114710 200 40310 201Re -13.500 19208 -36.120 185|r -38.010 178Pt -29.630
2275 11610 2%y 46150 202Re -10.870 193Os -35.750 186|r -38.990 179Pt -31.970
2915 197410 220 50480 203Re -6.000 19403 -33.480 187|r -38.320 180Pt -32.150
241, 134480 2% 56370 204Re -2.300 19505 -32.760 188|r -39.190 181Pt -34.120
2575 140.460 24 60870 205Re 2.770 1%05 -30.150 wglr -37.890 182Pt -33.940
257 147710 25y 66980 206Re 6.700 19705 -29.040 190|r -38.030 183Pt -35.590
271, 153860 26y 71 640 207Re 12.060 19805 -26.220 191|r -36.530 184Pt -35.090
2575 161270 20y 77920 ZOSRe 16.180 1990s -24.810 er -36.380 1$5Pt -36.590
2974 167 600 28y 82780 209Re 21.760 20005 -21.690 193|r -34.680 186Pt -35.580
2075 175200 299 59200 210Re 26.160 20103 -20.000 194|r -34.400 187Pt -37.030
27, 181690 200 94320 211Re 31.550 20205 -16.740 195|r -32.550 mpt -36.460
221, 189450 24y 101,000 212Re 36.440 203oS -14.500 196|r -31.930 mgPt -37.800
2975 106110 220 106.250 Re 41.960 Os  -9.620 Ir -29.760 Pt -36.570

21%Re  46.270 20405 -6.240 97 .28.760 190pt  _.37.120



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

191pt  .35.690 186Ay  -31.070 18lHg -21.290 17871 5570 t 1%pp  13.790 t 17%gj 12.880 t
192pt  -35.960 87Au -32.640 824 -23.770 7871 .8.920 t 7%pp  9.380 t 180j  10.560 T
198pt  -34.320 188Ay  -32.530 183Hg -24.070 1807 -10.390 t pp 7120 t 18lgj  6.700 t
194pt  -34.460 189ay  -33.980 1844g  -26.250 1817 .13.330 1 178pp  3.140 t 1828) 4710 t
195pt  -32.700 1%0Ay  -33.160 1854y -26.220 1821 .14.410 %pp 1290 t 183Bj  1.260 t
19%pt 32,510 ¥y -33.780 186 -28.280 18371 .16.970 180pp 2,500 184Bj  .0.330 t
197pt  -30.450 192py -32.760 87Hg -27.710 1847 -17.680 18lpy  .4.040 185 -3.390 t
198pt  .29.900 193Au  -33.100 188g  -20.750 185T] .19.940 182pp  .7.410 186gj  .4.610 1
19%9pt  -27.670 1%4ay  -31.870 894g  -29.740 1867 -20.320 183pp 8560 187gj  -7.360 t
200pt 26,850 1%Au -32.100 19049 -31.620 1871 -22.490 184pp  .11.550 188 .8.240
201pt  .24.340 %Ay -30.780 191Hg -30.870 18871 .22.300 185pp  -12.330 1898j  -10.860
202pt  _23.250 197Au -30.710 19249 -31.900 1897 _24.470 186pp  .15.020 190Bj  -11.200
203pt  .20.660 1%8au -29.130 19849 -30.940 19071 .24.910 187pp  -15.470 191gj  -13.800
204pt  .18.910 1Ay -28.720 %449 -31.690 1917 _26.860 188pp  .18.060 1928 -14.690
205pt  .14.140 200Ay  -26.990 1%Hg  -30.530 19271 26,520 189pp  .17.940 1938 .17.110
206pt  .10.910 201ay  -26.320 196 -31.190 1987 27.620 1%0pp  .20.540 194 -17.240
207pt  .6.050 202py -24.300 ¥7Hg  -29.960 1911 -27.060 191pp  .21.060 195gj  .18.810
208pt 2,720 203Ay  -23.360 198 -30.360 1957 27.880 192pp .23.420 196Bj .18.720
209pt 2310 204ay -21.270 19949 -28.900 1961 27.130 19%pp 23140 197Bj  -20.000
20pt 5720 2057y -19.600 200Hg  -28.960 19771 -27.880 19pp 24,650 198gj  .19.710
2pt - 10.900 206Ay  -15.030 M4 -27.370 1981 27.110 195pp 24,160 199Bj  -20.900
22pt 14570 207Au -11.690 202Hg  -27.160 19971 27.660 1%6pp 25,380 200gj _20.540
23pt 19530 208Ay  -7.040 203Hg  -25.270 20071 -26.690 197pp  -24.700 201gj  -21.480
24pt  23.850 209ay  -3.610 W44 -24.780 201T) 26.910 198pp 25,860 202gj 20.890
2%pt  28.970 20Au  1.150 205Hg  -22.830 20271 25.810 199pp 25,170 203gj  .21.490
21%pt 32530 YAy 4560 206 -21.560 2037) 25740 200pp 26,150 204 -20.770
27pt  37.630 22py 9,390 207Hg  -16.930 204T) -24.320 21py 25270 2058 21,090
218pt  41.360 283au  13.020 208Hg  -13.840 205T] -23.960 202pp 25910 2068 -20.050
219t 46.670 2¥%Au  17.630 949 -9.120 206T) _22.490 203pp 24,910 2078 -20.080
22%pt  50.540 2150 21.940 20Hg  -5.940 20771 21,290 204pp 25,250 208gj  .18.980
22lpt 56,030 28ay  26.720 Ay -1.130 208T] -16.900 205pp 23,920 2098 .18.210
222pt  60.090 2Au 30.240 22Hg  1.950 2097 .13.720 208pp  -23.960 210gj  .14.350
223pt  65.840 28Au  34.990 2349 6.750 21011 .9.230 27pp 22,590 2 .11.710
224pt  70.050 2%\ 38.670 2%Hg  10.020 21T .5.950 28pp 21,770 22gj  .7.750
225pt - 75.960 220Au  43.630 2%Hg  14.580 21211 .1.350 29pp  -17.400 213gj  .5.010
226pt  80.430 2IAu  47.450 264y 18.560 2137 1.750 210pp 14,550 214 .0.950
22’pt  86.620 2227y 52.590 2Hg  23.300 21471 6.210 2lpp  -10.060 215gj  1.660
228pt  91.260 22Au  56.610 2A84g  26.470 2157 9.440 22pp  -7.100 216gj 5,690
2%t 97.590 224Au 62.020 2¥Hg  31.170 2167 13.630 23pp 2,500 278j  8.480
20pt  102.460 225Au  66.180 22%Hg  34.500 21T 17.580 244pp  0.250 2186 12.260
Z1pt  108.930 226Ay  71.750 2l4g  39.420 2187 21.980 215ph 4,680 2% 15.770
22pt 113.910 2TAu 76.170 222Hg  42.880 21971 25.110 28pp 7,540 220Bj  19.750
233pt  120.450 228Au  82.030 22349 47.980 220T) 29.450 27pp  11.680 21gj  22.460
24pt  125.710 22%Au  86.620 22%Hg  51.640 2217 32.740 218ph  15.260 222gj  26.400
25pt  132.660 20au 92620 2549 57.010 22211 37.310 2% 19.620 223gj  29.280
6pt  137.970 BIau 97.450 22°Hg  60.830 223T] 40.730 20pp 22,390 2248 33.450
27pt  145.030 22Au 103.590 22"Hg  66.350 2247 45.480 22lpp  26.690 225Bj  36.460
Z8pt  150.570 283Au 108.520 228149 70.430 225T| 49.100 222pp 29,620 226Bj  40.810
199, 41.330 1 Z‘;Au 114.730 ZzHg 76.250 Zjﬂ 54.120 zzpb 34.150 Z;Bl 44.040
100, 35150 + 236Au 119.950 231Hg 80.500 228T| 57.890 225Pb 37.210 zng! 48.670
1A, 278520 t 237Au 126.580 232Hg 86.460 229T| 63.080 226Pb 41.910 mB! 52.050
1620, 23960 T 238Au 131.840 233Hg 90.950 230T| 67.110 227Pb 45.190 2318! 56.850
1635, 19290 1 239Au 138.590 234Hg 97.050 231T| 72.600 228Pb 50.170 2328! 60.490
1640, 16.140 T Au  144.080 235Hg 101.640 232T| 76.800 Zngb 53.590 2338! 65.590
50 11700 1 1904 51,250 236Hg 107.810 233T| 82.430 230Pb 58.730 2345! 69.410
60, 0,010 14y 44.880 237H 112.700 234T| 86.880 231Pb 62.420 2353! 74.660
WAL 4.660 1924g 36,660 238H 119.290 235T| 92.650 232Pb 67.870 2368! 78.730
8A, 2230 T 184y 33110 1 239Hg 124.220 236T| 97.190 233Pb 71.730 2373! 84.130
190, 1880 1 18449 28100 240Hg 130.940 237T| 103.020 234Pb 77.320 2388! 88.300
170 165 Hg 136.110 Tl 107.880 Pb  81.440 Bi  93.770
Au -4310 1 Hg 24.980 1 287] 114,150 25py,  87.160 298] 98,250
Ay -7.940 t 1%6Hg  20.180 t 1637] 48.010 t 238 ’ 236 ’ 2400i )
120, 9810 1 €7 17.450 1647) 44100 1 240T| 119.030 237Pb 91.370 2418! 104.150
Bau -13.270 18Hg  12.650 t 18571 39.170 t 241T' 125.430 mpb 97.160 2428! 108.670
4au  -14.970 t 18%Hg  10.140 t 1667] 35,720 t Tl 130560 Pb 101.690 Bi 114.700
%) 107.920 243j  119.470
%5Au -18.010 t 0Hg 5560 T 16711 30.980 t 164pp 58490 t 240
76Ay  -19.320 MHg  3.060 t 1687 27.870 t 15ph 54530 T 241§E ﬁg'ggg %po  50.910 t
au -22.140 2Hg  -1.030 % 16971 23.000 t 165ph  49.180 t 202pp, 123'6 0 4po 45250 t
178py  -23.120 BHg  -2.940 ¢t 17011 20.040 t 17pp 45,690 T ’ pgy 41680 t
Ay -25.540 74y  -6.850 7171 15.380 t 168pp  40.540 t 172Bj  40.460 t 78po 36510 t
180Ay  -26.140 Hg  -8.610 17211 12.420 t 169pp 37370 t 13gj 35270 t po  33.490 t
18lay  -28.190 1761y -12.090 1871 8.250 t 0pp 32050 t 74gj  31.770 t 178pg 28510 t
1827y -28.430 Hg -13.450 7471 5910 t lpp  29.000 t 17 27.070 1 %o 25,680 t
18Ay -30.170 784 -16.720 75T 1.940 t 172pp  23.880 t 176 24.180 t 180pg  21.140 t
184y -30.080 4y -17.770 17671 .0.250 t 83pp  20.850 t 7B 19.670 T 8lpg 18710 t
185Au  -31.680 180Hg  -20.630 7 3,790 t 7pp  16.220 t 178gj  16.950 t 182pg  14.430 t



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

183pg 12340 t 190at 5890 t 197Rn  0.200 205gr  .1.880 2%Ra  0.670 222pc 17.150
184pg  8.470 t Plat 2,890 t 1%8Rn  -2.220 206k _1.900 24Ra  0.310 223pc 18.370
85po  6.770 192at 1.980 t 192n  -2.650 207rr 3,080 252a  2.460 24pc 20.720
186pgy 3300 t 198At -0.920 t 20Rn  -4.760 208 2830 21Ra  3.140 225pc 22.150
87pg  1.970 194at 2,170 201Rn  -4.960 209 .3.680 2lRa 5.520 226Ac  24.630
188pgy  .1.170 195at  -4.970 202Rn  -6.900 20rr  .3.110 2%Ra  6.460 22Tac 25.960
189pg  -2.150 1%at 5,570 203Rn  -6.920 2Upr 3,640 2%2a  9.170 228ac  28.650
1%0pg  .5.130 1974t -7.600 20%Rn  -8.470 212Fr 2,880 2°Ra  10.330 2297¢  30.220
¥lpg 5580 19%8at 27970 205Rn  -8.140 28 2870 2lRa  13.280 20ac  33.150
192pg  -8.490 1At -9.700 206Rn  -9.290 2% .0.640 222Ra  14.680 BIac 34960
193pg  .9.390 200at  -9.850 207Rn  -8.700 25 0.420 22%Ra 17.450 22pc 38.130
1%4po  .12.190 20Iat  -11.430 2082n  -9.530 28 2.880 22%Ra  19.210 Z3ac 40.180
195pgy  -12.390 202pt -11.420 2Rn  -8.620 27 4.200 22°Ra  22.130 24pc 43570
1%6pg  -14.360 203at  -12.640 210_n  -9.150 28 6,980 226Ra  23.570 Z5Ac 45.870
197po  -14.330 204at -12.300 2YRn  -8.080 2 8530 227Ra  26.620 Z6Ac 49.480
1%pg  -16.010 205At  -13.130 22Rn -8.030 2207y 11570 228Ra  28.280 ZTac 52.000
199pg  .15.770 206at  -12.580 232n  -5.320 221pr 13.400 22%Ra 31570 28Ac 55.820
20pg  -17.310 207at  -13.130 21%Rn  -4.110 222Fr 16.270 2Ra  33.440 297¢ 58570
20lpy  -16.940 208at  -12.290 21520 -1.220 22%rr 18530 BlRa  36.950 209¢  62.610
202pg  .18.160 209t -12.550 2%Rn  0.220 224 21,550 B2Ra 39.050 2ac 65570
203pgy  -17.510 210at  -11.600 27Rn  3.420 225rr - 23.370 23Ra 42.800 22pc 69.820
204pgy  -18.370 21At -11.200 2%Rn 5.060 225 26.480 B4Ra  45.110 283ac 72990
20pg  .17.560 22pt - -8.190 2%Rn  8.500 227Fr - 28.500 2%Ra 49.070 24nc 77.450
206pg  -18.140 23at -6.390 220Rn  10.460 228 31.850 Z6Ra  51.630 245Ac 80.820
207pg  -17.030 214at -3.270 221Rn  13.730 22%Fr 34070 Z7Ra  55.830 248ac  85.480
208pg  -17.330 215at  -1.340 222Rn  16.220 20 37.620 28Ra  58.600 247ac 89.060
2pg  -16.140 216t 2.000 22%Rn 19.650 ZEr 40.060 Z%2a  63.000 28ac 93.910
24 -15.710 217at  4.060 22%Rn 21.550 232rr 43.880 20Ra  65.990 29a¢  97.690
2lpg  .12.130 218at 7,590 225Rn  25.010 23 46510 %41Ra  70.580

184Th  94.240

22p5  .10.080 29t 9.930 22°Rn  27.100 2% 50.520 242Ra  73.750 19571 80 540 ;[
pg  -6.410 220pt 13.290 227Rn  30.810 B5er  53.410 2435Ra  78.490 1867 g3 240 +
2%pg  -4.270 2t 16.260 228Rn  33.070 Z6Er 57.690 24%Ra  81.910 1877, 78'900 "
250 -0.450 227t 19.780 22Rn  36.980 B7Fr 60.770 2%5Ra  86.940 1881, 73 220 +
28pg 1,710 2BAt 22.050 Z0Rn  39.460 B8y 65.230 2%6Ra  90.510 1897, 69,350 T
2py  5.630 224pt - 25.580 Z1Rn  43.630 2rr  68.550 %7Ra  95.710 wor, 6 4' 110 t
28pg 8,050 25At  28.030 232Rn  46.300 240pr 73,190 248Ra  99.490 T 60,620 +
2%pg  11.770 226At 31790 23%Rn  50.660 24Er 76.670 1, 83520 1 19271 55810 "
20pg  14.870 227pt 34400 234Rn  53.580 242pr  81.440 1845, 78970 + 9 52710 +
22lpy  18.760 228at  38.360 2°Rn 58.210 28Fr 85.180 1855, 73' P 1o4r, 48' g
22pg  21.100 297t 41.190 Z6Rn  61.340 244y 90.280 1955, 68980 + 195TH 45 720 +
225pg 24980 BO0At  45.410 Z’Rn  66.140 2%5Fr 94140 Wae 63700 " 197TH 42,050 :
22%pg  27.490 BIat 48.420 28RN 69.500 248Fr 99.400 1885, 59'970 + w97, 39'570 +
225pg  31.610 B2At 52.820 2%Rn  74.470 247Fr  103.490 189 ' 108 :
226 233 240 Ac  55.120 T Th  36.460 t
Po 34.270 At 56.080 Rn  77.980 181 190 199
227 224 sa1 Ra 77.350 t Ac  51.770 T Th 34.850 t
Po 38.580 At 60.780 Rn  83.050 182 101 200
228 235 242 Ra 71.250 t Ac  47.350 T Th 31.500 %
Po  41.450 At 64.230 Rn  86.840 183 102 201
220 236 243 Ra 67.220 t Ac 44390 t Th 30.020 %
Po  46.030 At 69.080 Rn  92.290 184 193 202
220 937 244 Ra 61.560 t Ac  40.420 T Th  26.930 £
Po  49.070 At 72.780 Rn  96.160 185 194 203
231 238 245 Ra 57.940 t Ac  37.870 T Th  25.720 £
Po 53.820 At 77.790 Rn 101.760 186 195 204
22 230 246 Ra 52.690 t Ac  34.430 T Th  22.900
Po 57.130 At 81.610 Rn 105.870 187 196 205
2y 62170 205 86730 Ra 49.480 t Ac  32.160 T Th  21.920
24 65' 660 2015 90'8 20 180Fr  66.710 t 188Ra  44.660 1 97a¢c  29.150 t 206Th  19.240
2py 70,860 225 96340 18lEr 61070 t 18%Ra  41.830 t 98ac  27.440 t 27Th 18410
2py 7 4‘590 2435 100‘ 530 182Fr  57.160 t 10Ra  37.430 t 1¥Ac  24.330 T 208Th  16.010
Bpy  79.040 245 106.180 183Fr  51.960 t 191Ra  34.990 t W0pc  22.890 T 2%Th 15,500
28py  83.800 255 110.600 184Er 48470 t 192Ra 30.990 t Mpc 20150 + 2%Th 13510
239p, 89'230 : 185Fr  43.630 t 19%Ra  28.940 t 22pc 18.980 t 2Th  13.260
20py 93,380 178Rn  58.400 t 8Fr 40520 T 1%Ra  25.310 £ 23p¢ 16.500 T 212Th  11.600
215 99920 °Rn  54.730 t 87Fr 36.110 t 1%Ra  23.640 t 24pc 15550 t 2Th  11.690
22py 103 440 180Rn  49.200 t 188Fr  33.400 T 1%Ra  20.300 t 5p¢ 13.210 t 2Th  10.350
203p, 109' 410 18lRn 45,780 t 189Fr  29.400 t 197Ra  18.790 % 206pc  12.410 t 2Th  10.640
244py 113870 182Rn  40.690 t ¥0pr  27.070 T 1%Ra  15.500 % 27pc 10.390 T 216Th  9.840
: 18Rn  37.680 t 91Fr 23450 t 1%Ra  14.430 08¢ 9.940 2Th  11.560
at 48190 t 18Rn 32,910 t 192Fr 21500 t 20Ra  11.670 29a¢  8.330 218Th  11.800
18pt 44,670 t 185Rn  30.260 t 198Fr  18.180 t 21Ra  10.840 20ac  8.150 29Th  13.760
%At 39.600 t 18Rn  25.910 t 19Fr  16.660 T 202Ra  8.350 2UAc  6.870 220Th  14.260
180at  36.300 t 187Rn  23.660 t 195Fr 13570 t 28Ra  7.740 22p¢ 7.020 2Th  16.530
18It 31670 T 188Rn  19.710 t 1%Fr 12,030 t 24Ra 5.390 2BAc 6.050 222Th  17.220
182at  28.780 t 18%Rn  17.840 t 970 9.020 t 2BRa  4.960 2%Ac  6.390 22%Th  19.590
18at 24.420 t 10Rn  14.250 t 19%8pr 7,990 1 206Ra  3.000 2Ac 5.970 224Th  20.380
184at 21.880 t 91Rn 12740 t 199Fr 55580 T 2'Ra 2920 28ac  7.750 225Th  22.640
185at  17.940 1 192Rn  9.400 205 4790 t 28Ra  1.370 2Vac  8.360 226Th 23530
186t 15.800 t 1%Rn  8.370 2lgr 2640 t 2®Ra  1.560 28Ac  10.380 227Th  25.880
187at 12.260 t 1%Rn  5.180 202er 2,060 20Ra  0.340 29A¢  11.250 228Th  26.810
188t 10.500 t 1%Rn  3.940 03¢y 0.090 ZlRa  0.860 220pc 13570 229Th  29.440

189at  7.300 t 19%Rn  0.850 204 .0.290 212Ra  -0.050 221pnc 14.660 20Th  30.630



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

BTh  33.490 24%pg  67.720 198Np  74.850 t 2%py  40.530 Z5Am  44.430 %5Cm  86.430
32Th  34.970 2%pa  70.620 1Np  71.040 t 28py  38.010 Z6Am  46.100 %6Ccm  88.980
Z3Th  38.080 246pa 74780 200Np  67.360 T A7py  37.230 ZTAm  46.740 205
B4Th  39.800 247pa  77.800 2INp  64.420 t 28py  35.030 Z8Am  48.720 ZOGEE igg'égg T
B5Th  43.110 24%pa  81.980 202Np  62.410 t 2%y 34.470 Z9Am  49.650 2075 99 '930 TT
Z6Th  45.100 2pa  85.310 203Np  59.050 t 20py 32,820 240am  51.760 2085, 96'8 40 +
B7Th  48.650 %0pa  89.730 2%Np  56.790 t 22lpy  33.680 241am  53.030 98 92,620 +
Z8Th  50.850 %lpa  93.220 205Np  53.310 t 222py  33.080 242pm  55.460 210 :
Z%Th  54.580 190 2%6Np  51.340 t 23py  34.180 23Am  56.890 211Bk 89.840 1
240 U 95330 t 207 224 2a4 Bk 85.820 t

Th 57.020 191 90860 1 Np 48110 t Pu  33.840 Am  59.370 225 83080 +
21Th  60.990 102, 85' 170 + 208\Np  46.370 T 2Bpy 35210 25Am  61.100 a3 79'42 0t
242Th  63.630 199 81080 + 2Np  43.300 t 226py  34.960 246Am  63.890 24g, 77,050 +
23Th  67.820 104 ‘ 2%N\p  41.720 t 22Tpy  36.350 2Tam  65.770 215 :
24Th  70.720 195U 75840 1 ZINp  38.880 t 228py  36.150 248pm  68.880 mBk 73420 1
25Th  75.150 196U 72140 1 22\p  37.570 T 2%y 37.480 249Am  71.140 2178" 71.300 1
26Th  78.210 1973 ZZ'ZS T 23Np  35.070 t 20py  36.920 B0am  74.660 mgt g;'gsg T
247Th  82.780 98 60,360 I 2UNp  34.020 t Blpy 38220 BlAm  76.950 219 63.050 1
2%8Th  86.090 109 57'180 " 2°%Np  31.870 t B2py 38.210 %2pm  80.270 2205, 61' 490 +
2%Th  90.860 20 54100 + 26Np  31.150 t 23py 40.010 Z3Am  83.030 215, 3800 +
%0Th  94.360 201 ‘ 2Np  29.320 t B4py 40.330 B4Am  86.650 222 :

U 52330 t 218 235, 255 Bk 57.450 1

189 202 Np 28.810 Pu  42.360 Am  89.510 223

Pa 84.850 t U 48870 t 29y 27530 26py  43.050 Bk 55.320 t
190ps  80.490 t 203y 46.970 t oo ' 237 ) 2lcm 106.700 t 22%BK  55.400 T
1¥1pa 75200 t 24y 43520 T 221Np 28.450 238'3“ 45370 202Cm  102.240 t 2Bk  54.310 t
9255 71.220 t 205y 41.910 + P 28210 g U 46:340 203cm  97.860 268K 54,640 t
193p, 66,380 t 26y 38700 % e P 29370 48810 204c  94.430 1 27K 53,780 t
94pa 62,780 t 207y 37.330 t P 29390 oy [ 50-100 205cm 92130 28R 54,270 t
195py  58.490 t 28 34280 t s P 30830 52870 26cm 88,260 298K 53.460
1%pa 55340 t 29y 33.050 £ zzeNp 30.940 243P” °4.330 27cm  85.520 t 208K 53.970
9%p5 51790 t 210y 30,250 P 32:400 U 57:200 208C  81.300 + ZBK 53,150
19%8pa  48.750 t 2y 29.300 zngp :g'ggg ZASP“ zg'ggg 2%cm  78.860 t 228K 53.620
19pa 45,920 t 22y 26.870 zngp ‘ mPu ’ 20cm  74.860 t 238K 51.970
200pg 44,120 t 23y 26.190 230Np 33.790 247P“ 64.010 2lcm  72.660 t Z4BKk  52.330
1py  40.940 t 219 24100 P 35170 e 67440 2120 68.820 T 258K 51.760
202p; 39,000 t 2155 23,750 P 35.520 o U 89710 25Cm  66.800 t 26BK 52,790
203pa  36.000 t 28y 21.980 233Np gg'ggg ZSDP“ 73'208 Z4cm 63.190 t 7Bk 52.600
204pg 34,440 t 27y 21.840 P 38 o84 215cm  61.410 t 28BK 53,880
25pg 31,600 t 218y 20,610 P 40'128 o U ;Z'ggg 215Cm  58.130 t 298K 54,120
20%pa  30.270 t 219 21.900 236Np o zsapu ' 27cm  56.580 t 2408k 55.720
27pg  27.580 1 20y 21720 P 43520 g 86:250 218 53630 % 241K 56,260
28pa  26.400 t 2y 23.250 mNp 44.820 Pu  89.110 29Ccm  52.420 t 428K 57.970
2pg  23.960 1 222y 23330 zsng 47.350 200Am  95.850 t 220Ccm  49.800 243K 58.890
20pa 23,070 t 28y 25.150 mNp 48.970 2lam  91.780 t 2lcm  48.810 244BK  60.920
2lpga  21.020 t 24y 25.350 241Np 51.790 202Am  87.480 t 22Ccm  46.740 245K 61.990
212pa - 20.400 25y 27.210 242Np 53.580 203Am  84.430 t 23Ccm  47.180 24%BKk  64.060
3pa  18.680 226y 27.480 243Np °6.500 24Am  82.200 T 24cm 46.150 247BK  65.430
2%pa  18.400 27y 29.260 244Np 58.570 205Am  78.710 t 225Cm  46.840 248K 67.830
25pa  17.000 228y 29.360 245Np 21'378 26Am  76.040 T 26Cm  46.060 249K 69.350
21%p3  16.910 29 31.150 mNp 401 207Am  72.200 t 2lcm  46.960 0Bk 72.070
2pa  16.060 B0y 31.590 247Np 6;'328 208Am  69.830 t 28Cm  46.250 X1k 74.010
28py  17.410 21y 33.800 mNp 7o 29Am  66.200 t 28Cm  47.160 2Bk 77.190
2pg 17590 B2y 34540 249Np 73.910 2%Am  64.070 t B0Ccm  46.460 253K 79.130
220pa  19.180 B3y 36.980 zsoNp 76570 Z1am  60.610 T Zlcm  47.330 4Bk 82.040
22lpa  19.620 B4y 38.060 251Np 80.320 22Am  58.640 t 32Cm  46.030 255BK  84.490
22pa  21.510 5 40.780 252Np 23-228 23Am 55.410 t 23Ccm  46.820 6Bk 87.720
22pa  22.100 Boy  42.120 253Np 7 2Y%Am  53.690 t 24Ccm  46.350 7Bk 90.260
224pa  24.040 7y 45.000 Np 90560 25Am  50.780 t Z5Cm 47.730 2065f 116,790
25pa 24710 B8y 46.650 %py  97.880 T 26Am  49.290 1 26Ccm  47.630 207Gt 114,950 1
226pg  26.570 B9 49.810 97py  93.640 t 2YAm  46.710 t BCm  49.250 20854 110'230 "
27pa  27.140 20y 51.640 1%py  88.560 T 28Am 45560 T 28Cm  49.550 209G 107,090 +
228pg  29.040 21y 54,930 19%py  84.790 t 2%Am  43.300 t %Cm  51.480 2105 102'510 "
229p3  29.860 22y 57.030 20py  80.610 T 220Am  42.370 t 20cm  52.070 mgf 99.670 +
20pg  32.120 23y 60.570 Wlpy  76.840 t 2IAm  40.670 t 21cm  54.130 212 ’
Blpa  33.230 24y 62.850 22py 73550 t 222Am 41170 t 242cm  55.080 mg gg'zgg T
B2pa 35730 25y 66.660 23py 71500 T 23Am  40.500 T 23cm  57.450 249G 88470 1
23pg  37.150 246y 69.260 W4py 67790 T 224Am  41.240 244Ccm  58.550 21554 86'050 +
B4pa 39.910 27y 73.390 2%py  65.460 T 25Am  40.830 25Cm 60.990 mgf 82,060 +
25pa 41.600 248y 76.090 28py 61610 T 226Am  41.790 %46Ccm  62.380 17 ’
26pa 44540 2%y 80.200 27py 59580 t 2TaAm  41.430 27Cm  65.130 zmg ;z'ggg T
B7pa 46510 30y 83.240 28py  55.970 1 28Am 42410 28cm  66.690 19 7 4'2301
28pa  49.720 By 87.600 9py 54180 t 22%Am  42.060 29cm  69.740 205 70'850 "
2% 51.880 22y 90.800 20py 50730 T 20Am  42.990 20cm  71.690 21 69,220 +
20py  55.230 195 Zlpy  49.100 t BIam  42.030 Blcm  75.160 922 ‘
a1 Np 87.380 t 212 232 252 cf 66.180 t

Pa 57.650 196 83.230 1 Pu  45.890 t Am  42.880 Cm  77.140 23t 64770 1
22p, 61,260 P 83 2py 44510 % aAm  42.760 253cm  80.410 oa :
243pa 63.860 Np 78540 T Zpy 41650 t B4Am  44.190 Z4cm  82.850 cf 62280 %
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225Cf  62.290 Z2Es  77.060 240Md - 75.290 2 r  89.030 t BlHa  99.240 24s 144.500 t
226Ct  60.840 t B35 78.660 24IMd  74.300 22+ 88.870 t 2Ha  99.760 %424s 141.180 t
27ct 61.110 B4Es 81,500 22Md - 74.780 231 87.480 t 3Ha  99.350 2434s 139.530 t
228cf  59.890 Z5gs  83.070 23Md  74.260 244+ 87570 4Ha  99.850 2444s 135.110 t
229cf  60.310 Z6Es 85590 244Md - 75.080 251 86.660 5Ha  99.780 245Hs  133.320 t
20ct  59.130 XTes  87.720 25\Md - 74.860 248y 87.100 #6Ha  100.660 %46Hs  130.390 t
Blct  59.570 Z8Es  90.570 26Md  75.790 27+ 86.510 7Ha 100.730 %47Hs  129.400 t
22cf  58.380 B%Es 92,770 27Md - 75.980 2481 87.040 28Ha  101.990 24845 126.910 t
28ct  58.780 212 28Md  77.250 29+ 86.870 2%Ha 102.550 249Hs  126.180 T
234 Fm 125.250 t 249 250 260 250

Cf 56.710 25 m 121.990 t Md  77.570 Lr  87.770 Ha 104.360 Hs 124.180 t
25Cf 56.990 14 : 20\vd  78.870 Sy 87.720 %l4a  104.860 Blys 123.820 t
26ct  56.070 215':'“ 117.180 1 BIMd - 79.510 %2t 88.620 22Ha  106.240 2Hs  122.140 T
27ct 57.040 216Fm 114.170 1 %2\d  81.150 2531 88.900 %343 107.360 %345 121.870 t
28ct  56.510 217Fm 109.540 1 B3Md  81.940 B4 90.160 4Ha  109.120 4Hs  120.630 T
29ct  57.720 218':"1 106.710 Z4Md  83.930 51 90.590 25Ha  110.310 5Hs  120.740 t
240cf  57.630 219Fm 102300 Z5Md  85.170 26 r 92210 236 2%6Hs  119.630 T
o1 Fm 99.720 t 256 257 Sg 129.970 t 257

Cf 59.180 200 95.620 + Md 87.660 Lr  93.110 275y 128680 1 Hs 119.740 t
242Cf  59.390 221 : %Md  88.870 28 1 95.260 o : %8s 118.980
23ct 61,040 ZZZEm 23'2381 25814 91.030 291 96,110 23929 Eigggfr 2595 119.450
24cf 61,640 AL 2594 92.800 201 97.880 o3 T 26045 118.840
250t 63,620 e M 87.380 T 260\ 95.300 21 99,330 oy 1215701 2145 119.690
245Ct  64.360 gstm 83.920 1 ®IMd - 97.150 %2t 101.450 msg 120.290 %245 119.570
247t 66,370 M 82,090 T 23 263 102.980 ) 116150 T 234s 120,950
285 67420 227Fm 79.180 t 224No 113.710 1 o ZMSg 114.710 t %440 120,780
295 69770 228Fm 78.780 t 225No 109.480 t me 117.620 t 24589 112.150 t %545 121.790
200t 70.970 229Fm 76.910 t 226No 107.020 t me 116.380 t 246Sg 111.540 t 26610 192 230
BIG 73640 230Fm 76.770 t 227No 103.130 t me 113.690 1 247Sg 109.420 t %7he 123,600
225 78970 231Fm 75.110 228No 100.890 t 234Rf 112.700 t 24859 109.070 2810 124120
295 78420 232Fm 75.100 t 229No 97.570 t 235Rf 110.190 t 249Sg 107.450 e
B4t 80,040 233Fm 73.490 230No 96.760 T me 109.320 t 250Sg 107.460 247Mt 144.620 t
250 82890 234Fm 73.490 231No 94.470 t 237Rf 106.850 t 25159 106.160 248Mt 141.720 t
250t 85040 235Fm 71.850 232No 93.910 t me 105.990 t 2523g 106.260 th 140.420 t
257G 88.220 236Fm 71.820 233No 91.830 t me 103.470 t 253Sg 105.400 ZSDMt 137.920 t
280 90.450 237Fm 69.210 234No 91.400 t me 102.600 t 254Sg 105.870 251Mt 136.890 t

Fm 69.060 No 89.370 % Rf 98.930 % Sg 105.140 Mt 134.840 t

2Es 114580 1 B8Em  67.720 25No  88.950 t 241Rf  97.910 t 2559 105.600 22\t 134.160 T
2%Es 111.390 T Z%m  68.290 26No  86.890 242Rf  95.750 % 2659 105.210 B3t 132.420 T
235 106.950 T 20Fm  67.360 ZTNo  86.450 f 243Rf  95.530 %739 106.050 B4Mmt 131.870 t
21%Es  104.000 T %1Em  68.180 Z8No  83.380 244Rf  93.800 %839 105.790 Z5Mt  130.530 t
2%Es  99.740 t 22Fm  67.700 2No  82.810 2°Rf  93.840 %59 107.000 26Mt  130.330 t
25 96.970 T 23Fm  68.860 240No  81.070 246Rf  92.590 26059 107.250 XMt 129.160 t
2es 92,930 t 24Em 68.690 24INo  81.250 24TRf  92.990 %159 109.000 28\t 129.020 T
2185 90.400 t 25Fm  69.950 242No  79.920 248Rf  92.060 26259 109.190 Z9Mt  128.170 t
2965 86.670 T 246Fm  70.180 23No  80.350 29Rf 92550 %339 110.540 %0Mmt 128370 t
22Es  84.350 t %Tem 71,780 24No  79.490 Z0Rf  92.050 %459 111.350 Bt 127.690 T
2lEs  80.910 t 248Em  72.150 25No  80.260 BIRf 92.900 26559 113.060 %20t 128.250 t
2225 78.920 t 2%Fm  73.770 2No  79.720 %2Rf  92.530 2665g  113.940 263\t 128.010 t
22gs  75.810 1 Z0Fm  74.460 24"No  80.590 Z3Rf  93.370 240 24mt 129.030 T
245 74.040 t BlEm  76.430 2%8No  80.450 B4Rf 93.340 241NS 135.100 1 25Mt  128.810 t
2565 71.490 t Z2Fm  77.260 2%No  81.680 Z5Rf  94.550 MNS 1232;8 T 26Mt 129590 T
26Es  71.150 t Z3Em  79.570 20No  81.680 Z6Rf  94.660 243NS 130320 1 267Mt 129.900 t
2Tes  69.640 T S4m  80.850 SINo  82.920 BTRf 96.230 244N5 125770 1 %8\t 131.010 T
28Es  69.550 1 Z5Fm  83.650 Z2No  83.240 Z8Rf  96.830 245NS 123.910 1 269Mt  131.430 1
295 68.250 T %6em  84.910 23No  84.830 29Rf  98.930 MNS 121.240 1 247
220 257 254 260 Ns 120.290 t 110 155.180 t

Es 68.300 t Fm 87.380 No 85.300 Rf 99.480 47 P 28110 152120 1
BlEs  67.040 1 Z8Em  89.200 25No  87.240 IRf  101.190 ZAsNS 18, 249 '
B2 67110 T % m  92.000 %6No  88.170 262Rf  102.340 249NS 117390 1 250110 150.820 1
BBEs  65.820 T 20Fm  93.900 %"No  90.620 3Rf  104.410 ZSONS 115.720 1 251110 148.090 1
B4Es  65.850 23 28No  91.520 264Rf  105.630 251NS 115.400 1 252110 147.060 1
Bee 53500 224Md 100.180 1 290 93.620 s 252Ns, 114.060 t 253110 144.680 t
Mee 63490 225Md 97.770 t 200 95090 236Ha 120.830 t 253Ns 113.820 t 254110 143.960 t
Bee 62500 226Md 94.240 t 2l 97530 237Ha 119.590 t 254Ns 112.930 t 255110 141.880 t
2. 53120 227Md 92.060 t 220 99,080 238Ha 117.050 t 255Ns, 113.080 256110 141.360 t
5. 62530 228Md 89.100 t . 239Ha 115.810 t 256Ns 112.300 257110 139.610 t
M05e 53400 zngd 88.340 1 230Lr 108.330 t 240Ha 113.200 t 257Ns 112.410 258110 139.390 t
M. 3260 23on 86.410 T 231|_r 107.160 t 241Ha 111.960 t 2sgNs 111.990 259110 137.860 t
2260 54470 de 85.910 t er 104.820 t 242Ha 108.110 t 259Ns 112.490 260110 137.800 t
M. 54.630 de 84.180 t er 103.890 1 243Ha 106.710 t 260Ns 112.190 261110 136.570 t
2 65040 233Md 83.810 t 234Lr 101.730 1 244Ha 104.470 t 261Ns 113.090 282110 136.810 t
M5e0  66.500 234Md 82.140 t 235Lr 100.930 t 245Ha 103.920 t 262Ns, 113.330 263110 135.790 t
M50 63.150 235Mol 81.780 t 236|_r 98.830 t 246Ha 102.120 t 263Ns 114.800 264110 136.320 t
Mee  68.850 236Md 80.070 1 237Lr 98.030 t 247Ha 101.830 t 264Ns 114.950 265110 135.630 t
2850 70.500 de 79.690 t 238|_r 95.870 t 248Ha 100.530 t 265Ns 115.940 266110 136.500 t
29c0 71530 238Md 76.970 1 239Lr 95.070 1 249Ha 100.590 t 266Ns 116.750 267110 135.960 t
M0ge 73510 239Md 76.460 t er 91.800 t 250Ha 99.620 t 267Ns, 118.130 268110 136.860 t

Md  75.060 t Lr  90.850 t Ha 99.770 Ns 118.990 110 136.680

BlEs 74700



Isotope Mass Excess

269110 137.860
270110 137.860

%2111 158.010
253111 155.580
254111 154.530
255111 152.390
26111 151.590
%7111 149.750
258111 149.230
29111 147.630
260111 147.330
%1111 146.010
262111 145.970
263111 144.890
264111 145.130
265111 144.330
266111 144.840
267111 144.250
268111 144.920
269111 144.610
270111 145.540
271111 145.450

253112 167.620
254112 164.870
25112 163.770
26112 161.310
257112 160.470
258112 158.290
%9112 157.720
260112 155.800
261112 155.490
262112 153.830
%3112 153.770
264112 152.380
25112 152570
266112 151.430
267112 151.860
%8112 150.960
269112 151.630
270112 150.980
271112 151.880
272112 151.460
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