T Nuclide is unstable to one-particle emission

L. Satpathy and R.C. Nayak Masses

¥ Nuclide is unstable to two-particle, but not one particle emission
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-65.550+0.110
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74Ga
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76(3a
77Ga
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79Ga
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84Ga
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BGGa
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GOGe
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-13.140+4.300
-7.340£5.250
-4.430£6.370

-14.800+0.960
-26.890+0.350
-34.110+0.370
-42.990+0.320
-47.600+0.180
-54.010+0.130
-56.550+0.120
-61.300+0.130
-62.530+0.190
-66.400+0.110
-66.520+0.100
-69.010+0.100
-68.180+0.150
-70.340+0.160
-67.930+0.110
-69.330+0.100
-67.620+0.090
-68.320+0.090
-65.920+0.090
-65.810+0.120
-62.800+0.160
-62.060+0.250
-58.230+0.430
-56.500+0.740
-51.500£1.230
-52.050+0.420
-47.340£0.620
-45.040+0.920
-40.110+1.300
-35.010+1.850
-29.150+2.400
-25.830£3.040
-20.130+3.780
-17.110+4.650

-38.200+5.240
-40.740+2.500
-42.970+1.200
-48.830+0.570
-51.580+0.280
-56.820+0.190
-58.640+0.140
-62.960+0.120
-63.810+0.120
-66.960+0.160
-66.780+0.220
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-70.000+0.070
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GSGe
GGGe
67Ge
GBGe
GQGe
7OGe
7IGe
72Ge
73Ge
74Ge
75Ge
76Ge
77Ge
7BGe
79Ge
BOGe
SIGe
SZGe
83Ge
84Ge
85Ge
SGGe
87Ge
SBGe
SQGe
QOGe
QlGe
QZGe
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GZAS
GSAS
64AS
65As
66AS
67AS
GSAS
GQAS
70As
71AS
72AS
73AS
74AS
75As
76AS
77As
78AS
79AS
BOAS
BIAS
BZAS
83AS
84AS
BSAS
BSAS
87As
BBAS
BQAS
90AS
91AS
92AS
93AS
94As
QSAS

63Se
SASe
SSSe
GGSe
67Se
GBSe
Sgse
7OSe
7lse
7ZSe
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-33.690£2.800
-27.650£3.960
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-30.640+5.650
-31.310+£2.830
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-41.590+0.940
-47.920+0.590
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-64.360+0.110
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-65.290+0.210
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733e
743e
7SSe
7SSe
77Se
7BSe
7959
SOSe
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SZSe
83Se
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SSSe
SGSe
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SSSe
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QSSe
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98Se
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SZBI,
83Br
SABr
SSBr
SGBr
87Br
SBBr
SQBr
90Br
QlBr
QZBr
93Br
94Br
QSBr
9GBr
97Br
QBBr
9QBr

67Kr
68Kr
69Kr
70Kr
71Kr
72KI’
73Kr
74Kr
75Kr
76Kr
77Kr
78Kr
79Kr

-68.800+0.080
-72.240+0.080
-72.580£0.070
-75.160+0.070
-74.730£0.070
-76.600+0.090
-75.730£0.100
-77.850£0.270
-76.540£0.200
-77.400£0.160
-75.35040.150
-75.540+0.180
-72.580+0.170
-71.880+0.200
-68.490+0.280
-67.490+0.400
-59.970+0.480
-58.180+0.420
-52.540+0.500
-49.170+0.660
-43.270+0.890
-41.410+1.280
-35.800+£2.520
-32.030+3.300
-25.780+4.280
-21.77045.520

-27.39045.150
-30.410£3.390
-36.670+£2.240
-37.620+0.510
-49.290+1.010
-51.890+0.450
-57.210+0.200
-59.490+0.110
-64.110+0.090
-65.630+0.100
-69.490+0.090
-70.300+0.080
-73.380+0.080
-73.450£0.090
-75.790+0.110
-76.560+0.170
-78.330+0.160
-77.500+0.130
-78.770£0.140
-77.040+0.160
-78.060+0.120
-75.360+0.130
-74.830+0.180
-71.510+0.280
-68.410+0.350
-64.500+£0.290
-62.810+0.260
-57.440+0.300
-54.290+0.400
-49.830+0.600
-46.920+0.710
-41.420£1.240
-37.860+1.660
-31.810+£2.190
-27.880+3.310

-28.57046.230
-33.350+4.150
-39.970+2.180
-46.290+1.600
-49.000£0.710
-54.670+0.320
-57.410+0.150
-62.550+0.100
-64.470+0.090
-68.800+0.090
-70.130+0.080
-73.690£0.090
-74.260+0.090

BOKr
81Kr
82Kr
83Kr
84Kr
85Kr
SGKr
87Kr
88Kr
89Kr
QOKI,
91Kr
92Kr
93Kr
94Kr
95Kr
QGKr
97Kr
E‘)SKr
99Kr
100Kr

69Rb
70Rb
71Rb
72Rb
73Rb
74Rb
75Rb
76Rb
77Rb
78Rb
79Rb
BORb
Sle
82Rb
83Rb
84Rb
SSRb
SGRb
87Rb
88Rb
SQRb
QORb
91Rb
92Rb
93Rb
94Rb
95Rb
QBRb
97Rb
98Rb
99Rb
100Rb
lOle
102Rb

728r
73Sr
74S|,
755r
7GSr
77Sr
7BSr
795r
BOSr
81Sr
SZSr
83Sr
84Sr
BSSr
8GSI,
87Sr
BSSr
BQSr
QOSr

-78.180+0.220
-78.310+0.130
-80.700+0.120
-80.370+0.140
-82.160+0.190
-81.220+0.140
-82.660+0.120
-80.320+0.130
-80.120+0.230
-75.880+0.280
-74.810+0.230
-71.050+0.180
-69.470+0.170
-64.410+0.210
-62.340+0.340
-57.330+0.360
-54.480+0.390
-49.050+0.600
-45.740+0.850
-39.780+1.270
-33.080+4.500

-30.100+4.690
-33.800+3.410
-40.210£2.490
-42.800+1.130
-48.730+0.510
-51.970+0.250
-57.480+0.160
-59.890+0.120
-64.670+0.110
-66.550+0.120
-70.600£0.120
-71.960+0.260
-75.830£0.160
-76.710+0.120
-79.790£0.120
-79.940+0.140
-82.460+0.130
-82.180+0.120
-84.170+0.170
-82.240+0.180
-81.870+0.190
-78.980+0.160
-78.180+0.140
-74.650+0.130
-73.250£0.160
-68.940+0.150
-66.770+0.170
-61.950+0.190
-59.240+0.200
-53.940+0.280
-50.740+0.440
-46.130£1.900
-42.900+2.450
-36.250+3.660

-36.790+3.840
-38.870+1.760
-44.990+0.810
-48.570+0.520
-54.460+0.330
-57.300+0.210
-62.410+0.160
-64.820+0.160
-69.120+0.260
-71.170+0.170
-75.550+0.140
-77.050£0.150
-80.760+0.160
-81.590+0.140
-84.680+0.140
-85.000+0.190
-87.560+0.280
-86.400+0.300
-86.570+0.220

9lgr
92gr
9Bgr
%sr
95gr
9%gr
97sr
%8gr
9gr
100g,
lolsr
102g,
103Sr
104,
1055,

74Y
75Y
78Y
77Y
78Y
79Y
SOY
81Y
82Y
83Y
84Y
85Y
BGY
87Y
88Y
89Y
QOY
91Y
92Y
93Y
94Y
95Y
96Y
97Y
98Y

99Y
lOOY

101Y
102Y
103Y
IOAY
105Y
106Y
107Y

7ﬁzr
77Zr
7BZr
792r
BOZr
SIZr
BZZr
83Zr
84Zr
BSZr
SGZr
87Zr
SBZr
SQZr
QOZr
Qer
QZZr
93Zr
94Zr
SSZr
QGZI,
97Zr
QBZr
QQZr
IOOZI,

-83.95040.170
-83.400+0.150
-80.110+0.160
-78.910+0.190
-74.930£0.170
-73.000£0.170
-68.390+0.180
-65.850+0.210
-60.710+0.270
-60.080+0.790
-55.400+1.030
-52.560+1.570
-46.870+2.360
-42.880+3.510
-36.730+4.270

-32.060+2.710
-38.480+1.730
-42.180+1.110
-48.310+0.710
-51.500+0.460
-56.750+0.230
-60.680+0.280
-65.470+0.190
-67.750+0.140
-72.430+0.160
-73.730+0.170
-78.310+0.140
-79.390+0.120
-82.720+0.130
-83.280+0.180
-86.420+0.190
-86.090+0.200
-86.760+0.140
-84.640+0.120
-84.580+0.140
-81.750+0.150
-81.130+0.140
-77.670+0.130
-76.210+0.150
-72.070+0.210
-69.960+0.310
-67.030+0.280
-65.340+0.430
-61.080+0.660
-58.790+1.010
-53.810£1.520
-50.640+2.270
-44.950+3.030
-41.010+4.020

-35.400+£3.570
-38.640+2.300
-44.660+1.490
-47.980+0.970
-56.170+0.580
-58.920+0.360
-64.080+0.250
-66.480+0.220
-70.400+0.330
-73.030+0.200
-78.010+0.150
-79.300+0.180
-82.900£0.250
-84.640+0.230
-87.540+0.150
-87.570+0.150
-88.700+0.130
-87.100£0.150
-87.520+0.200
-85.300+0.150
-85.020+0.130
-82.090+0.140
-81.13040.190
-77.470+0.280
-76.640+0.170



Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

1012r
1OZZr
1032r
104Zr
1052r
1062r
107Zr
1082r
1092r
1102r

77Nb
78Nb
79Nb
BONb
81Nb
SZNb
83Nb
84Nb
85Nb
86Nb
87Nb
88Nb
89Nb
QONb
91Nb
92Nb
93Nb
94Nb
95Nb
96Nb
97Nb
98Nb
99Nb
100Nb
101Nb
102Nb
103Nb
104Nb
105Nb
106Nb
107Nb
108Nb
109Nb
110Nb
111Nb
112Nb
113Nb
114Nb
115Nb

79MO
82M0
83M0
84M0
SSMO
SGMO
87M0
88MO
SQMO
QOMO
91M0
92M0
93MO
94M0
95M0
QGMO
97M0
98M0
99M0
IDOMO
101M0
102M0
103M0
104M0
105M0

-73.290+0.110
-72.060+0.130
-68.370+0.190
-66.790+0.280
-62.790+0.420
-59.920+1.070
-55.150+1.440
-52.310+£1.930
-46.890+£2.570
-41.910+4.180

-28.250+4.810
-31.430+£3.110
-37.590£2.030
-46.010+1.220
-51.520+0.840
-54.490+0.580
-59.950+0.430
-60.840+0.440
-66.500+0.320
-69.530+0.220
-74.910£0.210
-76.320+£0.310
-81.170+0.280
-82.400+0.190
-85.630+0.130
-86.010+0.130
-87.580+0.140
-86.500+0.210
-87.530+0.160
-85.720+0.130
-85.820+0.140
-83.440+0.150
-83.030+0.220
-79.450+0.130
-79.190+0.100
-76.330+0.090
-75.410+£0.090
-72.060+0.120
-70.860+0.160
-67.220+0.220
-65.260+0.500
-61.050+0.690
-58.860+0.930
-53.800+1.540
-47.970£2.840
-43.920+3.480
-37.78045.270
-32.260+6.540
-34.370+6.380

-26.510£4.170
-42.350+£2.290
-49.020+1.330
-56.450+0.840
-59.470+0.540
-65.170+0.370
-68.420+0.300
-74.100+0.330
-76.590+0.330
-80.770+0.230
-82.190+0.170
-85.660+0.140
-86.320+0.150
-88.200+0.160
-87.750+0.140
-89.180+0.130
-87.770+0.140
-88.250+0.190
-86.380+0.180
-85.840+0.120
-83.600+0.100
-83.540+0.080
-80.990+0.080
-80.350+0.080
-77.290£0.110

106M0
107M0
108M0
109M0
ZLIOM0
111M0
112M0
113M0
114M0
115M0
116M0
117M0
120M0
121M0

84Tc
85T¢
867¢
87T¢
88T¢
891¢
901¢
lTc
92T1¢
SB1c
%Tc
%TC
%Tc
T
%8¢
®TC
1007
101TC
1027,
1037
104TC
1057
1067
1077
108TC
1097
110TC
lllTC
1127
113TC
114,
115TC
llGTC
177
llch
1197
IZOTC
1217,
122TC
1237

84Ru
SSRU
SGRU
87Ru
BBRU
89Ru
QORU
QlRu
QZRU
93Ru
94Ru
95Ru
QGRU
97Ru
QSRU
99Ru
IOORU
101Ru
1°2Ru
103Ru

-76.440+0.120
-73.140+0.140
-71.730+0.250
-67.920+0.340
-66.070+0.560
-58.330+£1.510
-56.910+1.900
-52.780+2.420
-49.300£3.320
-46.020+3.860
-43.830+4.740
-39.430+5.790
-12.180+5.030

-2.910+6.240

-45.070+1.560
-51.520£1.190
-54.310+0.820
-59.910+0.640
-63.150+0.540
-72.730+1.080
-74.130+0.530
-78.050+0.270
-79.430+0.180
-82.990+0.180
-83.830+0.200
-86.350+0.160
-86.150+0.150
-87.890+0.160
-86.840+0.210
-87.670+0.280
-86.080+0.090
-86.700+0.090
-84.790+0.080
-85.010+0.070
-82.760+0.080
-82.440+0.070
-79.760+£0.080
-79.170+0.100
-76.180+0.110
-75.160+0.150
-71.720+0.220
-67.310+0.730
-63.830+0.950
-62.380+1.250
-58.590+1.640
-56.300+2.210
-52.320+2.780
-50.390+3.460
-46.240+4.280
-44.140+5.260
-31.250+2.350
-25.620+£2.940
-18.170+4.100
-20.710+6.020

-39.310+£2.780
-42.880+2.150
-49.260+1.660
-51.670+£1.170
-57.080+0.990
-64.160+2.280
-70.270+1.660
-71.610£0.790
-75.670+0.380
-77.340£0.210
-81.640+0.150
-82.970+0.170
-85.940+0.140
-86.260+0.140
-88.570+0.150
-88.110+0.190
-89.170+0.100
-88.130+0.090
-89.130+0.080
-87.580+0.080

104Ru
105Ru
106Ru
1O7Ru
108Ru
109Ru
110RU
lllRu
112Ru
113Ru
114Ru
115RU
116Ru
117RU
118Ru
119Ru
120RU
121Ru
122RU
123Ru
124RU
125Ru
126Ru

BARh
SSRh
BGRh
87Rh
SBRh
89Rh
QORh
Qth
QZRh
93Rh
%Rh
%Rh
%°Rh
9Rh
%Rh
®Rh
100Rh
101Rh
102Rh
103Rh
104Rh
105Rh
106Rh
107Rh
108Rh
109Rh
110Rh
111Rh
112Rh
113Rh
114Rh
115Rh
116Rh
117Rh
118Rh
119Rh
120Rh
121Rh
122Rh
123Rh
124Rh
125Rh
126Rh
127Rh
128Rh
129Rh

85pq
86pq
87pq
88pq
9pg

-88.110+0.080
-86.160+0.100
-86.220+0.100
-83.840+0.100
-83.530£0.110
-80.810+0.130
-80.110+0.150
-75.590+0.400
-74.270+0.400
-71.110£0.540
-69.940+0.720
-66.010+0.980
-64.250+1.370
-60.480£1.770
-58.730£2.250
-54.680+2.960
-50.530£1.090
-43.760+1.370
-39.820+£1.920
-33.320+2.700
-31.430+3.830
-21.420+4.550
-15.200+5.840

-30.260+4.850
-35.360£3.770
-38.610+£2.940
-44.810£2.290
-46.640£1.610
-56.150+4.850
-59.530+3.560
-65.420+£2.610
-66.490+1.270
-70.550+0.630
-73.160+0.380
-77.590+0.210
-79.220+0.180
-82.530+0.160
-83.340+0.190
-86.190+0.240
-85.660+0.090
-87.700+0.080
-87.080+0.070
-88.450+0.070
-87.250+0.070
-88.090+0.070
-86.560+0.080
-86.920+0.070
-84.850+0.080
-84.830+0.100
-82.460+0.130
-81.890+0.320
-79.020+0.260
-78.110+0.230
-75.280+0.340
-74.140+0.480
-70.690+0.590
-69.240+0.820
-65.710+£1.130
-64.110+1.500
-61.850+0.510
-58.990+0.650
-53.810+0.890
-50.450+1.250
-44.660£1.770
-41.650+2.490
-34.840+3.230
-29.610+4.160
-21.760+5.330
-15.280+6.810

-30.650+6.640
-34.830+5.150
-37.480+4.010
-43.300£3.140
-57.860+5.500

—+

92pq
Spd
%pd
9%pg
%pd
97pq
%pq
i
lOOPd
101Pd
102Pd
103Pd
104Pd
lDSPd
106Pd
107Pd
108Pd
109Pd
llOPd
lllpd
llZPd
113Pd
114Pd
115Pd
116Pd
117Pd
118Pd
119Pd
120Pd
121Pd
lZZPd
123Pd
124Pd
125Pd
126Pd
127Pd
128Pd
129Pd
130Pd

93Ag
94Ag
95Ag
QGAg
97Ag
QBAg
99Ag
].OOAg
101Ag
102Ag
103Ag
104Ag
lDSAg
106Ag
107Ag
108Ag
109Ag
110Ag
lllAg
].12Ag
113Ag
114Ag
115Ag
116Ag
].17Ag
118Ag
119Ag
120Ag
121Ag
122Ag
123Ag
124Ag
125Ag
126Ag
127Ag
128Ag

-63.290+4.070
-63.780+2.020
-68.720+1.040
-71.110+0.660
-75.620£0.410
-77.430+0.300
-80.930+0.220
-82.130+0.280
-84.980+0.120
-85.410+0.090
-87.840+0.080
-87.650+0.070
-89.420+0.090
-88.570+0.110
-89.800+0.070
-88.580+0.070
-89.260+0.070
-87.470+0.090
-87.670+0.120
-86.100+0.180
-86.110+0.160
-83.680+0.150
-83.180+0.140
-80.520+0.190
-79.750+0.230
-76.650+0.300
-75.520+0.460
-72.190+0.670
-71.750£0.250
-69.100+0.250
-66.770+0.280
-62.220+0.350
-59.620+0.470
-55.73040.670
-53.000£1.270
-47.230+1.650
-43.200£2.150
-36.750+£2.780
-31.490+4.200

-59.300+6.260
-60.330+3.180
-64.700£2.090
-66.810+£1.370
-71.210+0.890
-73.070+0.620
-76.570£0.310
-77.630+0.150
-81.210+0.110
-82.110+0.080
-84.970+0.080
-85.230+0.080
-87.490+0.120
-87.060+0.090
-88.630+0.070
-87.740+0.070
-88.790+0.080
-87.360+0.110
-88.340+0.210
-86.820+0.140
-87.240+0.110
-85.240+0.120
-85.160+0.140
-82.790+0.120
-82.370+0.120
-79.630+0.160
-78.840+0.260
-75.640£0.170
-75.580+0.150
-73.270£0.160
-71.310£0.170
-67.170+0.230
-65.780+0.330
-62.260+0.380
-60.370+0.640
-55.350+0.860

129Ag
13OAg

%cd
9%cd
9cd
%cd
%cd
IOOC d
101C d
102C d
lDSC d
104Cd
105C d
106C d
107C d
108C d
109Cd
llOC d
111C d
112C d
113C d
114C d
llSC d
116Cd
117C d
118C d
119C d
120C d
121C d
122C d
123C d
124C d
125C d
126C d
127C d
128Cd
129C d
130C d
131C d
132C d
135Cd
13GC d
137C d

n
%I
Pln
100,
101|n
102,
103,
104|n
105,
106|n
07,
108,
109,
110,
lllln
12,
113|n
14,
115|n
llﬁln
w7,
118|n
19,
120|n
121|n
122,
123|n
124,
125|n
125,
127|n

-52.150+1.140
-46.820+1.700

-60.560+6.340
-63.900+4.220
-65.360+2.810
-69.380+1.890
-71.060+1.300
-72.840+0.220
-74.970£0.150
-79.000£0.110
-80.360+0.090
-83.640+0.090
-84.290+0.100
-86.950+0.080
-87.000£0.070
-88.970+0.070
-88.450+0.090
-89.880+0.090
-89.530+0.150
-90.480+0.130
-89.340+0.090
-90.130+0.090
-88.510+0.120
-88.650+0.110
-86.580+0.100
-86.460+0.140
-84.010+0.200
-83.130+0.140
-80.990+0.110
-80.980+0.100
-78.830+0.110
-77.190+0.120
-73.910£0.190
-72.970£0.200
-69.800+0.220
-68.430+0.320
-64.000+0.450
-61.790+0.670
-59.760+1.250
-56.160+1.710
-34.600£3.990
-28.500+5.080
-19.890+6.480

-59.11045.770
-60.410+3.890
-64.450+2.640
-63.230+1.430
-67.640+0.760
-69.780+0.400
-74.040£0.220
-75.740%0.130
-79.410+0.100
-80.490+0.090
-83.520+0.090
-83.990+0.090
-86.370+0.100
-86.250+0.110
-88.500+0.160
-88.070+0.100
-89.500£0.090
-88.720+0.100
-89.890+0.130
-88.550+0.100
-89.110+0.100
-87.350+0.110
-87.540+0.180
-85.620+0.100
-85.690+0.080
-83.650+0.080
-83.720+0.080
-81.690+0.090
-80.680+0.090
-77.990£0.100
-77.270£0.100

128|n
129|n
130|n
131|n
132|n
133|n
134|n
135|n
136|n
137|rI
138|n

9gn
IOOSn
1Dlsn
IOZSn
103Sn
104Sn
1058n
1068n
107Sn
IDBSn
109$n
1103n
1llsn
1128n
113Sn
114Sn
1155n
llﬁsn
117Sn
1185n
llgsn
IZOSn
121Sn
IZZSn
1Z3Sn
124Sn
1258n
lzﬁsn
127Sn
128$n
1298n
13OSn
1315[1
1325n
133Sn
134Sn
135Sn
13BSn
137Sn
ISSSn
13gsn
14OSn
14lsn
14ZSn

101Sb
1023b
103Sb
1D4Sb
105sb
1OGSb
107Sb
IOSSb
1098b
nosb
1115b
1123b
113Sb
114Sb
115Sb
1163b
117Sb
1183b
llgsb

-74.39040.110
-73.390+0.150
-69.860+0.240
-69.350+0.490
-64.810+0.750
-61.480+1.060
-51.510+2.130
-49.110£2.120
-42.100+2.770
-36.590+3.570
-28.620+4.600

-57.760+5.320
-56.260+2.860
-59.210+2.170
-63.630+1.170
-66.000+0.630
-70.590+0.330
-72.690+0.180
-76.760+0.130
-78.220+0.090
-81.670+0.090
-82.560+0.090
-85.330+0.090
-85.350£0.170
-87.870+0.110
-87.900+0.080
-89.780+0.090
-89.330+0.110
-90.810+0.100
-89.880+0.090
-90.840+0.120
-89.350+0.140
-91.070+0.170
-89.33040.120
-89.600+0.090
-87.730+0.080
-87.910+0.090
-86.000+0.100
-85.730+0.100
-83.290+0.090
-82.800+0.100
-80.180+0.110
-79.460£0.140
-76.640+0.370
-74.820+0.300
-70.51040.410
-67.730+0.640
-60.930+1.040
-56.920+1.400
-50.460+1.870
-45.52042.470
-38.140+3.230
-34.450+3.910
-27.150+4.890
-21.38046.750

-49.700+4.270
-52.680+3.250
-56.890+1.780
-59.390+0.970
-64.280+0.520
-66.800+0.350
-71.240+0.240
-73.040+0.110
-76.910£0.110
-78.250+0.120
-80.390+0.220
-81.370£0.150
-84.280+0.120
-84.730+0.110
-87.040+0.120
-86.960+0.100
-88.800+0.100
-88.260+0.130
-89.600+0.190



Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

Isotope Mass Excess

1205b
121S b
1223b
123Sb
124Sb
1258b
1265 b
127Sb
1285 b
1293b
13OSb
1318 b
13ZSb
133Sb
134Sb
1355b
1368b
137Sb
1385b
1398b
IAOSb
14lsb
1428b
143Sb
144$b

1037¢
104
1057¢
10674
1077¢
1087¢
1097¢
11074
EEE
U27¢
11374
11414
11574
1167
1U71¢
11874
11974
12074
1217e
12274
12374
12474
12574
12614
12714
1281
12974
1307¢
1317¢
1327¢
13374
1347g
13574
13674
1877¢
13874
13974
140
14174
1427
14374
14414
14574
14674
1477

105|
106|
107|
108|

-88.050+0.110
-89.970+0.110
-88.510+0.080
-89.010+0.070
-87.330+0.070
-87.700+0.080
-86.600+0.070
-86.640+0.070
-84.520+0.070
-84.350+0.100
-82.100+0.150
-82.530+0.370
-79.140+0.250
-77.620+0.230
-73.610£0.320
-70.030+0.510
-65.080+0.570
-61.360+0.820
-55.210+1.140
-51.020+1.560
-45.160+1.820
-40.450+2.300
-33.680+3.210
-28.430+4.460
-24.560+6.050

-48.450+4.800
-52.110+2.660
-54.580+1.460
-59.850+1.000
-62.650+0.690
-67.410+£0.470
-69.410+0.170
-73.670£0.150
-73.710+0.210
-77.500£0.160
-78.830+0.140
-82.100£0.140
-82.780+0.130
-85.560+0.110
-85.790+0.090
-87.950+0.100
-87.750£0.130
-88.720+0.130
-88.530+0.090
-90.480+0.090
-89.360+0.070
-90.120+0.080
-88.640+0.110
-89.700+0.080
-88.690+0.070
-89.060+0.070
-87.220+0.090
-87.290+0.130
-86.490+0.340
-85.900+0.240
-82.900+0.200
-81.660+0.240
-77.220+0.350
-75.020+0.330
-70.460+0.330
-66.990+0.570
-61.560+0.720
-57.880+0.820
-52.030£1.070
-47.840+1.480
-41.410£2.090
-36.550+£2.930
-30.750+4.020
-25.430+5.190
-17.820+6.680

-44.990+3.930
-47.850+2.710
-53.050+1.870
-55.960+1.290

109|
110|
111|
112|
113|
114|
115|
116|
117|
118|
119|
120|
121|
122|
123|
124|
125|
126|
127|
128|
129|
130|
131|
132|
133|
134|
135|
136|
137|
138|
139|
140|
141|
142|
143|
144|
145|
146|
147|
148|
149|
150|

107)(e
108Xe
109Xe
110Xe
112)(e
llBXe
114)(e
115xe
116Xe
117)(e
118Xe
119Xe
120)(e
121Xe
122Xe
123Xe
124)(e
125Xe
126Xe
127)(e
128Xe
129)(e
130)(e
13lxe
132Xe
133Xe
134Xe
135Xe
136Xe
137Xe
138Xe
139xe
140Xe

-60.920+0.900
-62.940+0.290
-64.950+0.370
-67.360+0.220
-71.600+0.140
-73.240+0.210
-76.530+0.270
-77.890+0.160
-81.100+0.110
-81.630+0.130
-84.100+0.180
-84.180+0.150
-86.310+0.110
-86.280+0.080
-88.330+0.080
-87.650+0.080
-88.780+0.120
-87.890+0.090
-89.050+0.070
-88.150+0.070
-88.910+0.070
-87.410+0.100
-88.570+0.250
-86.740+0.200
-86.540+0.180
-83.930+0.210
-82.650+0.200
-79.180+0.190
-77.330+0.200
-73.130+0.260
-70.350+0.360
-64.330+0.360
-61.430+0.380
-56.040+0.410
-52.350+0.540
-46.490+0.740
-43.350+1.010
-36.590+2.030
-31.940+2.650
-25.080+3.450
-19.770+4.460
-11.290+6.730

-44.130+4.880
-48.810+3.400
-51.510+£2.370
-56.460+1.660
-59.670+0.410
-62.460+0.270
-67.110+0.200
-68.490+0.330
-72.660+0.240
-74.400+0.160
-78.000+0.150
-78.760£0.210
-82.110+0.190
-82.680+0.130
-85.140+0.090
-85.370+0.080
-87.590+0.090
-87.410+0.080
-89.000+0.080
-88.390+0.070
-89.740+0.070
-88.990+0.090
-90.210+0.090
-88.630+0.390
-89.670+0.270
-88.260+0.210
-88.450+0.210
-86.240+0.240
-85.510+0.220
-82.410+0.220
-80.910+0.270
-77.080+0.360
-72.860+0.290

141Xe
142Xe
143)(6
144Xe
145Xe
146Xe
147Xe
148Xe
149Xe
150Xe

109(:S
110cS
114CS
115CS
116Cs
117CS
118CS
119(:s
IZOCS
121(:s
122CS
123cs
124(:S
125cS
12605
127CS
128Cs
129CS
130CS
13105
13ZCS
133Cs
134CS
135cS
136CS
137cS
13805
139CS
140(:5
141CS
142CS
143CS
144CS
14SCS
146CS
147cS
148CS
149cs
15005

115Ba
1165a
117Ba
118Ba
119Ba
IZOBa
12].Ba
122Ba
123Ba
124Ba
IZSBa
lZGBa
127Ba
128Ba
129Ba
13OBa
131Ba
13ZBa
133Ba
134Ba
13SBa
136Ba
137Ba
13SBa
139Ba

-68.720+0.230
-66.170+0.230
-61.140+0.230
-57.830+0.300
-53.160+0.410
-49.360+0.530
-43.180£1.010
-39.050+1.340
-32.750£1.770
-27.470£2.720

-41.140+4.500
-43.850+3.150
-53.410+0.740
-59.050+0.410
-61.560+0.230
-66.010+0.160
-68.100+0.160
-72.050+0.230
-73.800+0.260
-77.160+0.150
-78.150+0.110
-80.980+0.100
-81.530+0.100
-84.010+0.120
-84.200+0.090
-86.200+0.080
-85.940+0.090
-87.570+0.100
-87.050+0.140
-88.270+0.260
-87.490+0.250
-88.720+0.190
-87.490+0.190
-87.830+0.200
-85.950+0.180
-85.340+0.160
-82.360+0.200
-80.970+0.300
-76.320+0.260
-74.590+0.200
-70.670+0.160
-68.400+0.170
-63.670+0.180
-61.190+0.260
-56.160+0.260
-52.710+0.290
-46.970+0.510
-43.270+0.690
-37.020+£1.070

-46.990+0.860
-52.730+0.610
-55.480+0.400
-60.200+0.330
-62.590+0.300
-67.820+0.720
-69.710+0.480
-73.530+0.280
-74.950£0.210
-78.150£0.170
-79.340+0.150
-81.930+0.110
-82.590+0.100
-84.990+0.100
-85.080+0.110
-87.000+0.110
-86.460+0.350
-88.330+0.210
-87.850+0.190
-89.280+0.190
-88.240£0.270
-88.850+0.200
-87.190+0.180
-86.720+0.200
-83.850£0.320

—+ —+ —+ —+

140Ba
14lBa
IAZBa
143Ba
144Ba
145Ba
14GBa
147Ba
14BBa
14gBa
150Ba
151Ba
152Ba

119La
120La
121La
122La
123La
124La
125La
126La
127La
128La
129La
130La
131La
132La
133La
134La
135La
136La
137La
138La
139La
140La
141La
142La
143La
144La
145La
146La
147La
148La
149La
150La
151La
152La
153La
154La

115Ce
1ZOCe
1210e
122Ce
123Ce
124Ce
lZSCe
126Ce
127Ce
128Ce
129ce
130Ce
131Ce
13ZCe
133Ce
134Ce
135Ce
136ce
137Ce
138Ce
139Ce
140Ce
141ce
142Ce
143Ce

-82.670+0.190
-79.410+0.160
-77.860+0.140
-74.130+0.130
-72.070+0.160
-67.870+0.140
-65.290+0.150
-60.510+0.180
-57.350+0.230
-51.950+0.350
-48.290+0.490
-44.810+£3.780
-41.490+4.550

-51.480+0.570
-56.420+1.620
-60.750+1.180
-62.850+0.830
-67.170+0.500
-69.090+0.380
-73.420+0.340
-74.280+0.230
-77.080+0.160
-78.300+0.180
-81.190+0.190
-81.700+0.210
-83.010+0.410
-83.590+0.280
-85.810+0.200
-85.640+0.200
-87.340+0.220
-86.540+0.190
-87.410+0.180
-85.990+0.230
-85.680+0.260
-84.120+0.300
-83.220+0.220
-80.150+0.180
-78.770+0.150
-75.230£0.160
-73.370£0.190
-69.350+0.190
-66.980+0.200
-62.450+0.240
-59.530+0.300
-54.420+0.410
-54.160+£2.090
-49.710+2.550
-46.680+3.310
-41.480+4.280

-18.160+3.140
-47.860+3.400
-50.500£2.530
-55.070+£1.870
-57.410£1.370
-62.200+0.810
-65.740£0.630
-69.230+0.470
-70.440£0.340
-73.510£0.250
-75.330+0.280
-78.780+0.310
-77.500£0.510
-81.020+0.340
-82.050+0.270
-84.640+0.250
-84.830+0.280
-86.720+0.240
-86.250+0.230
-87.400£0.270
-86.260+0.360
-86.750+0.180
-85.030+0.200
-84.460+0.150
-81.700£0.130

144Ce
145Ce
146Ce
147(:e
148Ce
149Ce
lSOCe
151Ce
152Ce
153Ce
154Ce
155Ce
156Ce
157Ce

115Pr
116Pr
121Pr
122Pr
1Z3Pr
124Pr
125Pr
126Pr
127Pr
128Pr
129Pr
130Pr
131Pr
132Pr
133Pr
134Pr
135Pr
136Pr
137Pr
138Pr
139Pr
140Pr
141Pr
142Pr
143F,r
144Pr
145Pr
148Pr
147Pr
148Pr
149Pr
150Pr
151Pr
152Pr
153Pr
154Pr
155F,r
156Pr
157Pr
158Pr
159Pr

123Nd
124Nd
125Nd
126Nd
127Nd
128Nd
129Nd
130Nd
131Nd
132Nd
133Nd
134Nd
135Nd
136Nd
137Nd
138Nd
139Nd
140Nd
141Nd

-80.660+0.150
-77.470£0.150
-75.930£0.140
-72.290+0.130
-70.310£0.150
-66.190+0.210
-63.720+0.290
-61.530+1.060
-59.490+1.400
-55.330+1.840
-52.770+2.400
-48.060+3.120
-45.050+3.840
-39.880+4.710

-2.320£5.990

-7.250+4.560 t

-39.02045.310
-41.860+3.960
-46.640+£2.960
-49.200£2.190
-55.940£1.270
-58.130+0.920
-62.060+0.680
-63.660+0.500
-67.070+0.370
-69.510+0.390
-72.220+1.000
-73.650+0.640
-77.390£0.420
-78.600+0.330
-81.010+0.260
-81.510+0.230
-83.500+0.210
-83.100£0.230
-84.290+0.290
-84.230+0.230
-84.990+0.150
-83.510+0.150
-83.260+0.130
-80.830+0.160
-80.090+0.200
-77.250+0.150
-76.000+0.130
-72.720+0.140
-71.090+0.190
-67.330+0.280
-67.360+0.250
-63.910+0.540
-62.300+0.730
-58.620+0.970
-56.610+1.290
-52.170+£1.980
-49.680+2.450
-45.110+3.020
-41.740+4.050

-42.240+6.330
-43.600+4.690
-44.490+3.490
-49.290+2.380
-51.800+1.640
-56.090+1.150
-58.060+0.810
-61.810+0.590
-65.390+2.030
-69.550+1.460
-71.300£1.010
-75.310£0.690
-76.120+0.560
-79.100£0.320
-79.790+0.230
-81.920+0.280
-81.610+0.380
-84.430+0.280
-83.750£0.190

T
T
t
T

142Nd
143Nd
144Nd
145Nd
146Nd
147Nd
148Nd
149Nd
150Nd
151Nd
152Nd
153Nd
154Nd
155Nd
156Nd
157Nd
158Nd
159Nd
160Nd
161Nd
162Nd

125Pm
lZGPm
128Pm
129Pm
130Pm
131Pm
132Pm
133Pm
134Pm
135Pm
136Pm
137Pm
138Pm
139Pm
140Pm
141Pm
142Pm
143Pm
144Pm
145Pm
146Pm
147Pm
148Pm
149Pm
150Pm
lSle
152Pm
153Pm
154Pm
155Pm
lSGPm
157Pm
158Pm
159Pm
160Pm
161Pm
162Pm
163Pm
164Pm

127Sm
1285m
1298m
1303m
1338m
13ASm
1355m
13GSm
137Sm
13BSm
1393m
IAOSm
14lsm
1425m

-84.730+0.130
-83.480+0.130
-83.550+0.150
-81.440+0.200
-81.040+0.160
-78.450%0.130
-77.450£0.140
-74.520+0.150
-73.220+0.220
-71.220+0.130
-70.330+0.140
-67.310+0.270
-66.030+0.380
-62.740+0.510
-60.990+0.800
-57.080+1.250
-55.010+1.560
-50.710£2.120
-45.690+2.950
-41.100+3.580
-38.350+4.700

-34.05046.090
-36.080+4.840
-44.220+2.340
-48.960+1.680
-51.360+1.230
-56.550+3.790
-59.630+2.890
-64.220+2.160
-66.360+1.570
-69.820+1.010
-71.460+0.680
-74.720+0.420
-75.670+0.310
-77.990+0.410
-79.430+0.280
-81.260+0.190
-80.840+0.140
-82.060+0.120
-81.060+0.130
-81.45040.140
-79.710+0.140
-79.570+0.130
-77.230+0.140
-76.490£0.190
-73.910+0.180
-73.680+0.100
-71.390+0.090
-70.800+0.080
-68.120+0.140
-67.140+0.190
-64.140+0.310
-62.760+0.500
-59.280+0.780
-57.490+1.080
-51.570+1.470
-49.230+1.950
-44.940+2.580
-42.370+3.390
-37.960+4.430

-29.190+6.630
-34.700£4.590
-38.080+3.240
-43.270+2.350
-51.140+4.510
-58.050+3.270
-61.600£2.400
-66.110+1.650
-68.160+1.110
-71.760+0.740
-73.010+0.550
-77.130+0.330
-77.540+0.240
-79.600+0.190

—+

—+

+H +H



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
1435m  .79.420+0.170 14Gd -74.710+0.160 146py  .62.790+0.540 182Ho  .12.320+3.290 176Tm  -49.230+0.220 7y -58.010+0.120
144sm  -80.870+0.170 14864 -76.280+0.140 47Dy  -63.970+0.340 183Ho  -8.530+4.140 Tm  -47.690+0.320 1721y -56.730+0.080
145sm  -80.100+0.190 9Gd -75.620+0.190 148py  -66.700+0.230 1840 -2.840+4.790 178Tm  -44.180+0.470 1y -57.020+0.060
146sm  -80.860+0.160 1%0Gd -76.550+0.250 145Dy -67.150+0.230 145, 7%Tm  -42.150+0.670 174y -55.300+0.060
147 151 150, Er -40.450+6.210 180 175,

Sm -79.380+0.150 Gd -73.540+0.130 Dy -69.500+0.290 V6L, 45 920+4.860 Tm -36.700+0.360 Lu -55.200+0.090
1485m  -79.500+0.160 152Gd  -74.420+0.090 1%lpy -67.970+0.110 wig, 47‘6 4013' 170 18Tm  .34.180+0.670 176y -53.200+0.070
149sm  -77.420+0.200 18Gd  -73.270+0.070 152Dy -69.520+0.090 USE, 5170042070 182Tm  -29.800+0.870 Ly -52.72040.070
1505m  -76.930+0.270 154Gd  -73.690+0.080 153py  -69.060+0.080 wog, _53‘56011'3 0 183Tm  .26.930£1.110 178 y  -50.330+0.080
115m  -74.980+0.110 18Gd  -72.120+0.100 1%4py -70.330+0.080 1508, _56'980;0'870 184Tm  -22.180+1.420 9y -49.52040.110
1525m  -74.950+0.090 156Gd  -72.370+0.080 1%5py  -69.600+0.090 1s1g, _57'38010'180 185Tm  -18.950+2.050 180y -45.920+0.060
1535m  -72.900+0.090 157Gd  -70.580+0.080 1%6py  -70.530+0.080 1525, _59‘860;0'120 186Tm  -13.870+2.490 181y -44.500+0.070
1%4sm  -72.560+0.080 18Gd  -70.420+0.090 157Dy -69.470+0.080 9, 60 300£0.090 187Tm  -10.320%3.000 1821y -41.14040.110
1%55m  -70.180+0.100 19Gd  -68.280+0.120 1%8py  -70.140+0.090 154, _62'310;0'100 188Tm  -4.920+3.900 183y -39.30040.210
1%6sm  -69.480+0.120 160Gd  -68.000+0.060 159Dy  -68.820%0.110 155, DS 149 184y -35.600£0.270
157 161 160, Er -62.280+0.120 Yb -34.050+6.530 185

Sm -66.760+0.190 Gd -65.370+0.060 Dy -69.760+0.060 155, -64.060£0.090 150y, _38.780:4.380 Lu -33.380+0.410
1585m  -65.700+0.300 16264 -64.310+0.070 161py  -68.170+0.050 1576, _63'85010'090 iy, 42‘04011'650 188y -29.270+0.610
1595m  -62.580+0.490 16364 -61.220+0.160 162Dy -68.220+0.050 158, _65'19010'100 1521, _45'47011'120 187y -26.660+0.890
1605m  -59.700+0.280 164Gd  -59.820+0.230 183py  -66.270+0.050 95, _64.54040 130 19yh 46 .80040.750 188y -22.200+1.180
1lsm -56.010+0.720 185Gd  -56.430+0.320 164Dy -65.910+0.050 1605, 65 88040.060 154y -49.80040.500 189y -19.250+1.560
125m  -53.920+0.970 166Gd  -54.540+0.530 1%5py  -63.530+0.050 1o1g, _65'290;0'050 155y, _50‘7 4010'330 0Ly -15.990+2.460
1635m  -49.810+1.300 167Gd  -50.690+0.860 186py  -62.780+0.070 626, 66 84040.040 16y _£3.32040.180 191y -13.230+3.000
1645m  -47.330+1.720 168Gd  -48.540+1.390 167Dy -60.020+0.110 163 onan 157 man 192y -8.760+3.950
165 169 168 Er -65.290+0.040 Yb -53.860+0.110

Sm  -42.890+2.270 Gd -44.440+1.730 Dy -58.840+0.190 164 158 153
166 170, 169, Er -65.930+0.050 Yb -56.070+0.110 Hf -28.060+3.170

Sm  -40.620+3.590 Gd -41.970+2.380 Dy -55.680+0.320 165 150 154
167 - 170 Er -64.640+0.060 Yb -56.290+0.130 Hf -32.110£2.180

Sm  -36.060+4.440 Gd -33.870%2.260 Dy -54.110+0.530 166 160 155

17264 3039042 680 1Dy 49.670+0.460 Er -64.930+0.040 Yb -57.900+0.080 Hf -33.900+1.490
135Ey  -52.740+4.310 3Gy -24.59043.340 Y20y 47 24050.760 7Er  -63.210+0.040 6lyh -57.870+0.070 16Hf  -37.500+1.140
136Ey  .55.580+3.360 1aGy _20'200;4‘140 173Dy ) 43‘080;0'970 168Er  .63.120+0.040 162y .59.590+0.060 157Hf  -39.040+0.860
7By -60.290+2.380 1750 _14'160;4'770 174Dy _40' 430;1'230 169gr  .61.070+0.060 163yp  -59.380+0.050 1584f  .42.190+0.480
18Ey  -62.480+1.690 e mDy 35‘780;1'550 10gr  .60.620+0.070 164yh  -60.870+0.050 194 .43.230+0.270
139gy  -66.170+1.190 138Th  -44.050+6.220 mDy _32'23012‘150 g .57.500+0.100 165yp  -60.190+0.040 1604f  .45.780+0.060
140gy  .68.090+0.530 139Th  .49.370+4.520 mDy _27'080;2'580 172Er  .56.490+0.100 166yh  -61.350+0.040 1614f  .46.670+0.060
Mgy -71.720+0.350 140Th  -49.930+2.950 mDy _23'390;3‘100 183gr  -53.480+0.150 157yph  -60.580+0.040 162Hf  -49.010+0.070
2gy  -72.51040.210 141Th  -54.750+2.120 mDy 1726043 940 174gr  51.970+0.260 188y  -61.430+0.040 1631 -49.370+0.070
gy .74.940+0.170 142Th  .57.300+1.500 180Dy 12'900;3‘7 0 75Er  .48.600+0.340 189y -60.320+0.050 1644f  .51.410+0.070
gy -75.150+0.160 143Th  -61.460+1.040 mDy 7 210+4.430 176Er  -46.700+0.490 170vh  -60.750+0.050 185Hf  -51.570+0.070
SEy  .77.210+0.140 144Th  -62.930+0.500 yo el TEr  .42.790+0.710 17yh  -59.280+0.090 1664f  .53.540+0.060
6Ey  -76.720+0.160 145Th  -66.780+0.370 43Ho -46.020+6.580 178gr  .40.330+1.000 172yp  .59.260+0.080 167Hf  .53.360+0.060
gy -77.890+0.130 146Th  .67.670+0.250 1440  -47.130+4.690 179gr  .35.960+1.300 1yp  -57.280+0.070 1684f  .54.870+0.060
148ey  .76.830+0.130 147Th  -70.090+0.170 145Ho  -50.730+3.350 180gr  .31.410+1.190 174yp  -56.890+0.080 1694f .54.510+0.060
149gy  -77.360+0.150 148Th  .70.240+0.180 14610 -52.800+2.140 1BlEr  .26.690+1.520 175yp  -54.590+0.090 1704 .55.820+0.060
150gy  .75.690+0.180 149Th  .72.210+0.200 147Ho -56.480+1.350 182Er  .23.510+1.940 176yph  .53.740+0.070 74f  .55.620+0.120
151y -74.850+0.100 150Th  .71.980+0.270 14810  -57.930+0.840 183Er  .18.440+2.450 177yp  -51.040+0.090 1724f  .56.490+0.100
152E  .73.450+0.080 151Th  .71.280+0.100 14940  -60.920+0.530 184Er  .14.920+3.090 178yph  -49.890+0.130 1834 .55.440+0.080
158gy  -73.670+0.070 1521 -70.600+0.080 1504 -61.670+0.400 185y .9.540+3.730 1%p -46.820+0.190 1744t -55.990+0.070
154Ey  -71.890+0.080 153Th  .71.670+0.070 15140  -63.200+0.100 186Er  .5.700+4.490 180yh  .43.860+0.120 175Hf  .54.500+0.060
155Ey  .71.840+0.100 1%4Th  -70.730+0.070 152Ho  -63.430+0.090 147 18lyh  -40.150+0.200 1764f  .54.700+0.060
156 155 153 Tm -37.380+6.950 T 14 177

Eu -69.760+0.080 Tb -71.370+0.080 Ho -65.210+0.090 MeTm  -40.10044.590 1 Yb -37.960+0.370 Hf -52.980+0.060
157y -69.360+0.080 1%6Th  -70.110+0.070 1%4Ho  -64.960+0.080 1497, _44'52013'050 183yph  -33.920+0.490 1784f  .52.800+0.080
158Ey  -66.960+0.100 157Th  -70.570+0.070 1%5Ho -66.450+0.080 507 46'78012'0 0 184y  -31.400+0.640 17%Hf  -50.680+0.090
159gy  -66.260+0.130 1%8Th  -69.030+0.080 1%6Ho  -66.030+0.080 i1y _50'38010'520 185y -26.940+0.930 1804f  .49.890+0.060
160z .62.970+0.090 159Th  -69.080+0.090 157Ho -67.170+0.080 1527 _51‘ 420;0'3 0 186y .24.010+1.360 18l4f  .47.280+0.050
161Ey  -61.50020.140 160Th  -67.720+0.050 1%8Ho  -66.330+0.090 9T 54.15050.220 187yph  -19.250+1.650 182Hf  -46.180+0.050
162E,  .58.070+0.350 161Th  .67.500+0.050 1%¥Ho -67.220+0.100 i s 4‘83010'150 188y -15.980+2.160 1834f .43.160+0.060
163Ey  -56.310+0.480 162Th  .65.230+0.040 180Ho  -66.660+0.050 5T 57 13040.120 18%yh -10.870+2.820 184Hf  -41.650+0.110
164Ey  -52.540+0.640 163Th  -64.540+0.040 ®1Ho -67.430+0.050 1567 .57 400£0.110 190vh  -9.340+4.580 185Hf  -38.250+0.170
185Eu  -50.380+0.860 164Th  -61.820+0.080 %2Ho  -66.130+0.040 157 Beoupe 152 188Hf  -36.370+0.260
166 165 163 Tm -59.390+0.100 Lu -34.370+2.300 187

Eu -46.230+1.400 Tb -60.770+0.110 Ho -66.500+0.040 58T -59.38050.110 19, 38.100+1 570 Hf -32.580+0.390
167y -43.910+2.230 166Th  .57.680+0.190 16440  -64.890+0.040 1597 _60‘9 4010'130 154, _39'72011'070 1884f  .30.300+0.590
168g,  -39.530+2.770 167Th  -56.160+0.320 185H0  -64.880+0.050 1607y _60'39010'080 18, 42'94010'720 1894f  .26.170+0.780
169ey,  .36.800+3.430 1687 .52.650+0.530 16610  -62.820+0.040 te1r _61'99010'060 156, _44'210;0'540 1904f  .24.620+1.210
170gy  -32.410+4.680 69T .50.770+0.860 167Ho  -62.400+0.040 1621 _61'63010'050 w7, 47‘07010'290 1¥14f  .20.690+1.610
gy -22.940+3.750 170Th  -46.950+1.200 1880 -60.000+0.050 1637 _62.92040.040 158, 47 85040.160 192Hf  -18.290+2.140
2By -16.850+4.420 Th  -42.590+1.270 1%9Ho -59.170+0.070 164 DEsape 150 DYDY 198Hf  -14.080+2.820

172 170, Tm -62.070+0.040 Lu -50.290+0.120 104
136 Tb -37.930+1.610 Ho -56.330+0.090 165 160 Hf -11.400+3.710

Gd -47.930+5.820 173 171 Tm -62.920+0.060 Lu -50.760+0.070 105
137 Tb  -34.740+2.020 Ho -54.460+0.180 166 161 Hf -6.870+4.620

Gd -51.080+4.610 YATD  20.490+2 520 245 5107040270 Tm -61.940+0.050 Lu -52.900+0.070
13864 -56.050+3.330 wsyy, _25'670;3'140 173, _49'15010' 250 167Tm  -62.550+0.040 1821 y  -53.080+0.070 1614 -25.700+2.290 t
139Gd  -58.430%2.450 weyy, -19‘93013'750 A, 45‘ 41010'530 168Tm  .61.160+0.040 163y .54.970+0.070 157Ta  -29.630+1.760 t
10Gq -61.590+1.270 wry _15'610;4' 490 175140 _43'23010'750 69T -61.350+0.050 164y -54.930+0.060 1%8Ta  -31.480+1.340 t
141Gd -63.880+0.870 D 176144 _38'870;1'050 0Tm  -59.620+0.060 165 |y -56.590+0.060 159Ta  -34.990+0.760
14264 -67.780+0.570 1¥lpy  -44.540+5.010 4o _35'910;1‘ 470 1 Tm -59.110+0.100 166y -56.240+0.050 160Ta  -36.150+0.170
143Gd  -68.920+0.300 142Dy -49.530+3.630 T _31'26011'780 12Tm  -56.820+0.080 167 y  -57.570+0.050 161Ta  -39.220+0.110
144Gd  -71.720%0.260 143py  -52.280+2.620 17944 _27'850;2‘280 1Tm  -56.110+0.080 168 | -56.990+0.050 16213 .40.320+0.070
15Gd -72.770+0.230 14py -56.660+1.860 180144 _21'19012'190 174Tm  -53.440+0.090 169, -58.060+0.050 163Ta  -42.920+0.070
146Gd  -74.880+0.150 145py  -59.320+0.860 ey 5Tm  -52.300+0.150 170y -57.190+0.060 164Ta  -43.450+0.090

181HO

-17.710+2.610



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
65T -45.660+0.090 198y .12.350+2.400 1920s -35.820+0.070 187pt  .36.880+0.070 183Hg  -23.360+0.410 220T] 35.590+2.920
66T -46.130+0.080 M0y 14.290+5.390 + 1%%0s -33.390+0.070 188pt  .37.610+0.070 184Hg  -25.500+0.380 221T| 39.670+4.070
167Ta  -48.270+0.070 20y 22.230+6.900 1940s  -32.480+0.090 189pt  .36.510+0.060 185Hg  -25.730+0.360 222T|  45.290+4.870
168 195 190 186
Ta -48.260+0.070 162, Os -29.690+0.120 Pt -37.130+0.100 Hg -27.560+0.310 182
- + - +
69T -49.930+0.080 163Ez _zé'gggzg';ggl 19805  -28.410+0.190 191pt  .36.030£0.070 18749 -27.590+0.260 183EE _g'iggzg';gg
170Ta  -49.750+0.080 164ne _27'89010'350 + 1970s  -25.350+0.310 192pt  .36.450+0.060 188 -29.180+0.220 184pp, _9'7 4010' 420
11Ta  -52.230%0.150 165Re 31 35040.110 1%0s  -23.780+0.510 193pt  .34.870+0.060 18%Hg -28.870+0.170 15pp  -10.73040.430
172Ta  -51.670+0.130 166R4 _32‘ 410-'_-01080 190s  -16.220+0.690 194pt  .34.780+0.100 190Hg  -30.420+0.210 185pp, _13'33010' 430
13Ta  -52.740%0.110 167Re  -35.12040.070 2005 -12.880+1.260 195pt  -32.980+0.060 191Hg  -30.290+0.120 Wpp  13.79040.470
174Ta  -51.920+0.090 1836 .35 9200070 21os  -7.850+1.650 196pt  -32.680+0.060 192Hg  -31.630+0.080 1880y _15.930+0.450
175Ta  -52.700+0.090 1693, _38'39010'080 20205 -4.000+2.160 197pt  .30.410+0.070 19349 -31.110+0.070 189pp, _16' 490;0' 400
176Ta  -51.530+0.080 0Re 38 780£0.110 2305 2.410+2.810 198pt  -29.640+0.100 194Hg  -32.080+0.080 19pp 17 52041130
77Ta  -51.950+0.080 Ry 41.52010.260 2040s  7.590+4.190 199pt  .27.740+0.190 19Hg  -31.150+0.070 1o1pp, _18'53010'850
178Ta  -50.480%0.090 \2Re 41 85040220 2505 14.630+5.140 20pt  26.560+0.170 1%Hg  -31.710+0.070 192y 21 01040.640
179Ta  -50.580+0.110 173 DOSSPS 20605 20.590+6.280 21pt  .23.420+0.190 197Hg  -30.440+0.070 103 T
180. Re -43.800+0.190 202, 198 Pb -21.510+0.310
Ta -48.950+0.060 174 167 Pt -21.550+0.350 Hg -30.660+0.090 194
181 Re -43.650+0.180 Ir -17.060£0.640 t 03 199, Pb -23.440+0.170
Ta -48.560+0.050 175 168 Pt -17.730+0.480 Hg -29.610+0.140 105
182 Re -45.130+0.180 Ir  -18.990+0.360 t 0, 200 Pb -23.590+0.120
Ta -46.280+0.040 176 160 Pt -15.170%0.730 Hg -29.620+0.120 196
183 Re -44.860+0.140 Ir  -22.340£0.190 t 5 201 Pb -25.210+0.090
Ta -45.530+0.050 177 170 Pt -10.590+1.130 Hg -27.980+0.100 197
184 Re -46.170+0.120 Ir  -23.660£0.100 T g 202 Pb -24.850+0.100
Ta -42.850+0.070 18R -45.450£0.120 T 271500110 Pt -7.190+1.720 Hg -27.720£0.130 198 25 95040.120
185Ta  -41.650+0.040 179, DO 172 B W7pt  .1.770+2.330 20349 -25.600+0.180 199, BSOS
186 Re -46.340+0.130 Ir  -28.070+0.150 208 204 Pb -24.950+0.180
Ta -38.600+0.060 180 173 Pt -9.150+3.880 Hg -24.780+0.110 200
8Ty 37 050+0.090 Re -45.990+0.070 Ir -30.640%0.190 2090y 3 23045200 254y 22.06040.110 Pb -25.830+0.120
188 DS 181Re -46.660+0.050 4y .31.340+0.210 210 S 206 DeSgNe 201pp  -24.970+0.090
Ta -33.600+0.130 182 175 Pt 1.280+6.940 Hg -20.660+0.150 202
89T, 31 61050.290 Re -45.410+0.040 Ir  -33.660+0.210 2Thg  17.350+0.230 Pb -25.610+0.090
1907y 28 310+0.270 185Re  -45.670+0.040 176y .34.020+0.210 8Au -13.360+0.340 t 2081, 16.22040 380 208pp  .24.570+0.110
1917, 26,6200 590 184Re  -43.990+0.050 7 .35.990+0.200 14Ay  -14.640+0.130 T 209Hg 12,0000 380 204ph  -24.950+0.100
121, _22'95010'790 185Re  -43.870+0.040 178 .36.1000.190 5Au -17.480+0.140 t mHg " 6eo+_0 '790 205ph  -23.550+0.090
1997, 20.820+1 060 1%6Re  -41.850+0.040 179y .37.810+0.180 6Au  -18.700+0.160 t ang 369041090 208pp  -23.580+0.130
104y _16'88011‘ 400 87Re  -41.310+0.040 180y .37.900+0.250 AU -21.530+0.180 zqu 0'270:1'510 207pp  -21.640+0.150
95Ty 14 56042 260 188Re  -38.900+0.050 8Ly .39.490+0.200 18py  -22.280+0.240 213Hg 453042110 208pp  -19.880+0.180
10675 _10'290;2'820 189e  -37.980+0.050 182)r _39.060+0.150 1Ay -24.620+0.260 214Hg 8'800;3' 470 209ph  -16.460+0.150
Wi, o '550:3'500 190Re -35.270+0.080 183y .40.220+0.110 180Au  -25.250+0.490 215Hg 1 4 990‘+5' 750 21%ph  -14.350+0.140
19875 310044830 1%1Re -34.400+0.070 184y .39.530+0.070 1BIAy  -27.510+0.440 219Hg 38.53044.870 2pp  -10.360+0.140
e 192Re  -31.710+0.090 185 .40.380+0.060 182Ay  -27.950+0.390 9 DA 22pp  .7.650+0.180
S\ -18.630+3.470 19%Re -30.540+0.150 186 _39.300+0.040 183Ay  -29.970+0.340 1787]  .4530+0.280 t+  #°Pb  -3.200+0.230
18y .22.960+2.670 194Re  -27.390+0.210 187)r  .39.760+0.050 184Ay  -29.880+0.310 7971 .7.750¢0.190 t+  Z“Pb  0.070+0.390
159y -25.170+2.060 195Re -25.870+0.330 188 _38.350+0.050 185Au  -31.590+0.250 1817 .12.680+0.230 t Z%Pb  5.250+0.670
160 .28.850+0.540 19%Re -22.540+0.520 189 .38.410+0.060 186Ay  -31.440+0.190 1827 .13.270+0.360 t* Z°Pb  9.180+1.160
16l .30.600+0.360 197Re  -20.740+0.840 190 _36.800+0.080 187Ay  -32.820+0.150 1837 .15.630+0.430 27pp  15.020+2.000
162\ .33.960+0.240 19%Re -17.080+1.180 9% _36.950+0.070 188Ay  -32.210+0.110 1847 -16.270+0.440 218ph  19.360+2.880
163y .35,300+0.160 19Re 523042350 t  ¥r -35.090+0.060 189Ay  -33.250+0.080 185T|  -18.740+0.420 2%ph  23.410+1.130
164y -38.240+0.070 200Re  0.610+3.050 t 199 .34.750+0.060 190Ay  -32.800+0.130 1867 -19.110+0.420 220ph  26.720+1.420
165y .38.990+0.100 20lRe  5.330+3.940 194y .32.580+0.080 191Ay  -33.840+0.090 18771 -21.130+0.380 221ph  31.890+1.980
166y -41.500+0.090 202Re  12.220+5.060 199 .32.030+0.060 192py  -33.030+0.070 188T]  .21.370+0.330 222ppy  35.680+2.750
167\ .42.120+0.080 203Re  18.730+6.510 196 .29.500+0.070 198Ay  -33.720+0.060 1897 -23.260+0.280 223ph  41.010+3.300
168 -44.420+0.080 160 97y .28.480+0.100 19Au -32.420+0.070 19071 -23.000+0.490 224pp  45.100+4.230
169 Os  -1.570+4.330 108 195 101
W -44.580+0.090 164 Ir  -25.670+0.140 Au  -32.700+0.060 Tl -25.170+0.360 1830
1oy Os -19.340£1.040 T 199 196 192 Bi  0.760+0.390 t
-46.360+0.100 16508 21 53040 720 Ir  -23.470%0.350 Au -31.160+0.060 Tl -25.350+0.180 1845 0.540£0190 1
17w .47.380+0.200 1660 _25'28010' 410 200 .19.710+0.390 197y -31.130+0.060 1997 -26.980+0.100 1855 _2'22010'270 +
172\ .49.120+0.170 1670 _26'840;0'220 204 .17.160+0.660 198Ay  -29.120+0.080 1947]  _26.760+0.080 186 _3'26010'340 +
178y -48.770+0.150 1680 _29'91010‘120 2021 .12.850+0.900 19¥Ay  -29.440+0.200 1957 -28.100+0.070 167g; _5'95010'380 T
174w -50.060+0.130 1690 _30'990;0'070 203 .9.470+1.210 200ay  -27.420+0.150 1967 -27.450+0.070 188 _6'430;0'500 +
175 -49.480+0.110 1700g 33‘68010.070 204 .4.130%1.790 20Iay  -26.760+0.120 19771 -28.280+0.080 169g; 8'890;0' 180
176w .50.560+0.090 10e 3 4'76010'260 205 0.100+2.690 202y -24.190+0.130 1987 -27.290+0.080 1005 _7'180;2'580 +
W -49.620+0.080 1720 _37'16010'250 206 6.290+3.320 203ay  -22.920+0.210 1997 .27.980+0.190 101 -16 440‘+1' 950
8w -50.290+0.080 173 o 207y 11.400+4.430 24U -19.720+0.300 2007 .26.870+0.110 1020 o
170 Os -37.670+0.230 205 201 Bi -11.790+1.470
W -49.100+0.090 174 168 Au  -17.790+0.460 Tl -27.230+0.090 1930
18 Os -39.810+0.210 Pt -10.020+0.980 506 202 Bi -14.590+1.110
oW  -49.910+0.080 50s -39 86040.220 1690t 12 41040 560 Au  -13.900+0.720 Tl -25.900+0.100 1945, 1E 43040.640
18l -48.340+0.050 176 DY 170 DY 27Ay -11.230+1.110 2037 .25.980+0.140 1950 RSO
182 Os  -41.650+0.190 Pt -16.100+0.320 208 204 Bi -17.740+0.370
W -48.290+0.040 177 172 Au  -11.580+0.720 Tl -24.240+0.110 196;
183 Os -41.560+0.160 Pt -21.330+0.160 200 205 Bi -18.190+0.250
W -46.320+0.040 178 173 Au  -8.490+1.770 Tl -23.880+0.110 1970
184 Os  -43.080+0.150 Pt -22.430+0.110 210 206 Bi -20.100+0.170
W -45.900+0.050 179 172 Au  -2.850+2.390 Tl -21.580+0.110 1983;
185 Os -42.550+0.140 Pt -25.170+0.170 o1 207 Bi -20.050+0.140
W -43.530%0.040 180 175 Au  1.370+3.230 Tl -20.620%0.180 1990
186 Os  -44.410+0.150 Pt -26.040+0.200 22 208 Bi -20.620+0.200
W -42.660+0.040 181 176 AU 7.380+4.340 Tl -16.780+0.270 2000
187, Os -43.730+0.110 Pt -28.680+0.210 o3 200 Bi -20.190+0.140
W -39.940+0.050 182 77 Au  10.000+5.860 Tl -14.600+0.240 201
198y, 3873040070 Os -44.630+0.080 Pt -29.230+0.230 207 10.51040.220 Bi -21.300+0.120
180y _35'58010'080 18305 -43.640+0.060 178pt  .31.390+0.230 174y -6.780+0.640 a5 '700+‘0 3 20 202gj  .20.680+0.120
190,y _34'08010‘120 1840s  -44.180+0.050 179pt  .31.690+0.220 175Hg  -7.990+0.280 22y _2'58010' 490 203gj  .21.580+0.130
1oy _31'13010'150 18505 -42.820+0.040 180pt  .33.710+0.380 176Hg  -11.290+0.150 213y, 0'17010'750 204gj .20.770+0.110
102,y _29'700;0'290 1860s  -42.970+0.040 181pt  .33.980+0.320 77Hg  -12.700+0.110 20y 5'500;1'220 2058 .21.440+0.100
193y _26'29010' 400 1870s  -41.240+0.050 182pt  _35.800+0.270 1784y -15.720+0.140 asy 9'590;2'030 205gj  -20.360+0.130
1oy _24' 41010'540 18805 -41.010+0.060 183pt  .35,560+0.220 1%Hg -16.670+0.230 2167, 15‘ 60013; 400 207gj  -20.720+0.190
108y _20'83010‘860 1890s  -38.900+0.060 184pt  .36.960+0.160 180Hg  -20.010+0.320 ary 19'650; 4'350 208 .19.400+0.260
106y 18'76011'380 19005  -38.560+0.090 185pt  .36.580+0.120 184y -20.560+0.390 218y, 26'100;6'110 2098 .17.820+0.190
-40. +L. 191, R 186 R 182 R . +0. 210R;:
N 1475041730 Os -36.430+0.080 Pt -37.710+0.090 Hg -22.840+0.420 297 3023042 350 Bi -14.410%0.150



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
21gj  .12.340+0.140 2057t -13.120+0.120 203gr  -0.080+0.780 Z%Ra  64.530+2.640 Z2Th  35.480+0.050 22y 34.520+0.070
212gj  .8.410+0.160 206pt  -12.590+0.120 24Fr  0.15040.450 20Ra  66.880+3.540 Z3Th  38.750£0.050 23y 37.020£0.050
213 -5,780+0.180 207pt -13.550+0.180 205Fr  -1.250+0.260 2Ra  71.120+4.190 Z4Th  40.640£0.070 4y 38.140£0.040
219Bj  -1.330+0.190 208pt -12.660+0.210 206Fr  -1.030+0.180 225, 17 750+6.470 Z5Th  44.170£0.110 25y 40.920+0.050
215 1.830+0.240 2097t -13.310+0.130 27Fr .2.420+0.210 205y 7506470 T 2567 46.310£0.210 6y 42.330+0.080
216Bj  6.890+0.390 210at  .11.980+0.130 208 _2.810+0.310 204A° 12'87Of3'340 Z1Th  50.440%0.120 BTy 45.56020.050
27|  10.690+0.680 2At  -11.010%0.120 209 -4.120+0.210 ZOSAC 13.520£2.570 B8Th  52,590+0.320 28y 47.350£0.040
2188 16.380+1.190 212pt  -8.270+0.150 2107, .3,500+0.150 206A° 12.430£1.950 3%Th  56.510+0.440 B9y 50.750%0.040
2198j  17.970+0.480 23At  -6.920+0.200 2lEr  .4.400+0.120 2072‘: ii'zgfé'ggg 20Th  59.000+0.600 240y 52.720+0.060
2208 22.480+0.680 ZUAt  -3.770+0.140 Z12Fr .3.310£0.130 208y 420£0.880 T 2017, 63 03040.810 241y 56.320+0.090
221gj  25.600+0.950 215At  -1.780%0.120 23pr 2,710+0.140 zogAc 11'930+i0'630 T 2er,  65260+1.420 242y 58,510+0.160
2228 30.450+1.330 216At  1.830£0.130 24y .0.710£0.130 210A° 8.460:0.410 T 2usp, g9 350+1.800 23y 62.230£0.270
2238 33.930+1.860 27At  4.130+0.180 215 0.050+0.110 mAC 8:540£0.220 T 2aarp, 71 95042 260 244y 64.480%0.470
224j  39.060+2.390 28At  8.260+0.260 26Fr  2.760£0.120 mAC 7120£0.170 T 2uspy 75 66043240 245y 68.320£0.690
2258 42.830+3.080 2194t 10.680+0.100 27Fr  4.270+0.180 213A° 7:42020.150 206 246y 72.400%1.610
2260 220 28 Ac  5.870+0.140 Pa 27.320#5.750 t 47
Bi  48.320+3.940 At 14.410+0.090 Fr  7.220£0.170 ” 207 U 76.680%2.130
a1 219 Ac  6.540+0.160 Pa 26.310£4.500 t 4
184pg  7.170+0.880 At 16.760£0.100 Fr 8.820:0.080 Z5Ac  6.250+0.120 212pa  23.000+0.730 t U 79.560:2.810
185 227t 20.660+0.140 220pr  11.670+0.070 216 213 249y 83.970+3.700
Po  6.310£0.480 93 a1 Ac  7.7700.120 Pa 20.060+0.520 250,
py 365040230 At 23.170+0.190 Fr  13.120+0.060 2750 798040130 2Upy  19.640+0.350 U  86.970+4.860
224pt - 27.510+0.300 222Fr 16.290+0.060
87pg  2.640+0.190 2551 30.490+0.540 235, 18.070+0.060 218Ac  10.06020.170 2%pg  17.970+0.230 213Np  35.360+5.210
188pg  .0.07020.260 226, PO o DS ZSAc  11.480£0.090 216pa  18.240+0.210 2UNp  34.770+3.440
189pg  .0.850+0.360 027 t 34.980£0.710 zstr 21.510£0.060 220pac  13.56020.060 2pg  17.410+0.210 215Np  32.720+2.270
lpg  .0.760+4.420 zzaﬁt ig'gggfi'ggg 226? ?'gggfg'ggg 2ZIpc 14.270+0.050 218pa  18.280+0.270 26Np  32.410+1.500
192pg  .4.390+3.350 229 X 0041 S e 22Ac 16.560+0.050 21%a  19.320£0.670 t 2YNp 30.7301.000
1%pg  -6.090+2.530 zgoﬁt gg'gggf;'gfg 228? ii'gggfg'igg 28p¢ 17.470£0.090 220pa  20.480+0.400 218\p  30.880+0.720
1%4pg  -9.230+1.920 231 At 53' 930;3' 170 zngr 3 6' 29 0;0' 240 224pc 20.170+0.060 221pa  20.280+0.240 219%\p  31.770+2.700
19pg  .10.440+1.310 232At 58'760:3'770 mFr 40'27010'3 0 225Ac  21.490+0.050 222pg3  21.820+0.140 220Np  32.130+2.140
1%po  -13.080+0.900 233At o s DI 226pc  24.380£0.070 22pa  21.980+0.090 2INp  31.120+1.690
197pg  -13.850+0.610 t 62.060£4.790 232Fr 42.850£0.470 2Tpc 25.890+0.100 22%pa  23.810+0.060 222Np  31.700+1.030
198pg  -16.060+0.420 1%Rn  8.920+4.780 t 233Fr 4;.0;8f0.238 28pc 29.050+0.050 25pa 24.260+0.060 22\Np  30.930+0.630
199pg  .16.030+0.280 1%Rn  5.080+3.900 234Fr 49.7601. 229A¢  30.630%0.050 225pg  26.430+0.070 224Np  32.000+0.460
20pg  -17.130+0.160 9Rn  3.170+2.690 235Fr 54'180f1'540 Z0Ac 33.870+0.040 22Tpa  27.220+0.080 25Np  31.700+0.340
Wlpg  -16.780+0.130 1%Rn  -0.120+1.870 236Fr 57.190£1.960 BIpc  35.720£0.050 228pa  28.920+0.050 226Np  32.970+0.150
22pg  .17.980+0.120 1992n  -5.150+1.200 237Fr 61.670+2.880 B2pc 39.240+0.080 22%pg  29.680+0.050 22TNp  32.890+0.120
W3pg  -17.360+0.120 200Rn  -6.280+0.830 mFr 62.380+3.100 BBAC 41.360£0.120 Z0pa  32.120+0.040 228\p  33.730+0.120
24pg  -18.460+0.120 2lRn  -5.820+0.550 Fr  66.560+3.780 BIpC 45.120£0.210 Blpa  33.190+0.040 229\p  33.630:0.080
205pg  -17.800+0.100 202Rpn  -7.010+0.350 200Ra  11.020+6.910 B5Ac 47.470+0.370 232pg  35.940+0.040 20Np  35.230+0.060
206pg  .18.630+0.110 2032n  -6.560+0.290 20lRa  9.360+4.410 Z6Ac  51.460+0.550 23pg  37.300+0.040 ZINp  35.470+0.040
27pg  -17.740+0.130 204Rn  -7.860+0.200 202Ra  7.010+2.860 BTac 53.71020.740 24pa 40.330+0.040 22Np  37.380+0.080
208pg  .18.210+0.170 205Rp  -7.550+0.140 203Ra  6.370+1.710 Z8Ac  57.690+1.000 2°pa  41.990+0.060 238Np  37.940+0.050
209 -16.690+0.180 208Rn  -8.850+0.150 24Ra 5.200+1.250 Z¥Ac 60.180£1.360 Z6pa  45.300+0.100 Z4Np  40.170+0.040
210pg  .15.430+0.130 207Rn  -8.440+0.200 205Ra  5.470+0.780 240ac  64.150+1.840 27pa  47.530+0.070 Z°Np  41.050+0.050
21pg  .12.380+0.120 2082n  -9.520+0.300 206Ra  4.130+0.510 2Iac 66.580+2.470 28pa  51.110+0.070 Z6Np  43.560+0.060
212pg  .10.680+0.130 209%n  -8.990+0.200 27Ra 4.390+0.360 242pc 70.60043.110 2%pg  53.220+0.140 ZNp  44.720+0.060
23pg  -7.150+0.160 210_pn  -9.740+0.130 208Ra  0.550+0.340 23pc 73.090+3.910 2%pg  57.000+0.200 28Np  47.640+0.050
2%po  -4.860+0.140 21Rn  -8.560+0.120 2Ra  0.810+0.250 24pc 76.990+4.900 2Ylpa  59.380+0.280 ZNp  49.200+0.040
250  -0.840%0.140 212Rn  -7.800+0.140 20Ra  -0.380+0.200 203 242pa  63.210+0.470 240Np  52.380+0.040
2%pg  1.870+0.170 2%2n  -5.320+0.190 21lRa  0.210+0.180 204Th 19.530£6.270 28pg  65.500+0.820 2YINp  54.170+0.040
A7pg  6.450£0.230 2%Rn  -4.400+0.140 22Ra  -0.570+0.180 20;: ig'ﬁgfg'ggg 244pa  69.540+1.050 242Np  57.570+0.050
218pg  9.770+0.330 215Rn  -1.500%0.120 Z3Ra  0.500+0.190 2061 1837042 980 245pa 71.950+1.500 3Np  59.570+0.080
%0 13.590+0.150 215Rn  0.240+0.130 2%Ra  0.570+0.150 01y 1 8' 65 0; 1' 920 24%pg  78.540+3.260 2¥Np  63.140+0.150
220pg  16.250+0.200 27Rn  3.500+0.140 25Ra  2.510%0.140 2097 1844041 160 247pa  81.620+3.950 2%5Np  65.280+0.270
22pg  20.450+0.280 218Rn  5.410+0.210 21Ra  3.180+0.150 210 o 210 2%Np  70.180+0.320
222 219 o7 Th 14.930+0.790 U  34.780+5.290 247
Po 23.250+0.380 Rn  9.110+0.070 Ra 5.750+0.190 21Th 14 910+0.400 A1) 3287043 890 Np 72.660+0.770
2Bpg  27.770+0.520 220Rn  10.830+0.060 218Ra  7.100+0.260 221, 13.33050.320 22 265042 850 " 2%8Np  76.810+1.030
224pg  31.080+1.000 221Rn  14.270+0.060 2%Ra  9.500+0.060 2137, 12'5 40; o. 290 213 27' 870; 1. 300 2®Np  79.560+1.370
25pg  35.880+1.290 222Rn  16.340+0.060 220Ra  10.480+0.060 24TH 10.990+0.170 214 25 65040 880 20Np  83.840+1.810
226pg  39.310+1.660 22%Rn 19.960+0.090 221Ra 13.040+0.050 15 DOSSPS 215 PSP SINp  86.640+2.940
27pg  44.630+2.500 224Rn  22.290+0.110 222Ra 14.220+0.050 mTh 11.430£0.160 mu 25.250£0.590 %2Np  91.080+3.650
228Dy 47.970+2.730 225Rn  26.340+0.170 22%Ra 17.110+0.050 mTh 10.840£0.140 217u 23.540£0.410 253Np  94.130+4.520
220 226 224 Th 12.000+0.180 U  23.710+0.350
Po 52.780+3.370 Rn  29.020+0.290 Ra 18.710+0.050 s 218 215
230 227 225 Th 11.820+0.220 U 22.720+0.360 Pu  41.620%5.120
Po  55.940+4.620 Rn  33.340+0.440 Ra 21.870+0.050 210 219, 216
228 226 Th 14.730%0.110 U  24.870+1.360 Pu  39.370+3.420
195At  4.010+4.440 1 2292'1 jggigfg'ggg 227? ?fggfg'igg 220Th  14.810+0.080 20y 24.160+1.070 27py  38.800+2.300
9At 196043370 T sy el e 221Th  16.6300.060 22y 25.0400.650 218py  36.810+1.560
19At -1.5502.750 t 231Rn 43'500f1'150 zzgRa 29'420f0'070 222Th  17.06020.050 222y 24,560%0.390 22%py  38.360+4.200
1%t -3.100+1.890 t mR” 47.880+1.580 mRa 32.910+0.070 223Th  19.090+0.090 233y 25.810£0.240 22lpy  38.410+3.330
197At  -6.060+1.300 233Rn 50.810£2.170 231Ra 34.980£0.110 224Th  19.810%0.060 24y 25.790%0.170 222py  37.110+2.640
198t -7.140+0.900 234Rn 5:'3:8f§'7;8 mRa 38748?8';28 225Th  22.25040.050 225y 27.340£0.090 22py  37.360%1.610
199t -10.850+0.580 235Rn o85503. 233Ra 41.11020. 226Th  23.310+0.060 226y 27.530£0.070 24py  36.410+1.200
200At  .10.340+0.360 Rn  63.250+4.470 234Ra 45'080f0'370 221Th  25.930+0.070 227y 29.430+0.080 225py  37.200+0.890
1at  -11.490+0.210 199Fr  4.390+4.690 235Ra 47.620:0.670 228Th  26.850£0.070 228y 29.150£0.070 226py  36.620+0.660
202pt.11.230+0.200 200z, 3.450+2.990 1 236Ra 51.850+0.860 229Th  29.550+0.060 229y 31.030%0.050 22'py  37.610+0.280
208pt  -12.290+0.200 Mlgr  1.460£1.920 1 237Ra 54.620£1.270 230Th  30.870+0.050 230y 31.5400.040 228py  36.430+0.760
204pt -11.910+0.130 202Fr  1.430+1.230 Ra  57.860+1.590 Z1Th  33.870£0.050 1y 33.710£0.050 22%py  37.450+0.470

238Ra

60.550+1.960



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
Z0py  37.110+0.290 242Cm  54.700+0.040 29Ct  96.330+2.320 0Md 78.650+0.090 29Rf  98.310+0.090 286\t 127.970+0.190
Zlpy  38.450+0.180 23cm  57.220+0.040 260Cf  98.620+2.970 ZIMd  79.000+0.070 260Rf  98.990+0.060 %7Vt 128.140+0.160
32py  38.4300.110 244Cm  58.400+0.040 261Cf  102.350+3.790 Z2\Md  80.860+0.070 261Rf  101.210+0.060 259110 128.850+4.900
3py  40.090+0.060 25Cm  61.120+0.050 262Cf  104.600+4.830 3Md  81.460+0.070 262Rf  102.150+0.080 260110 129.010+3.720
4Py 40.390+0.050 246Cm  62.570+0.080 24cs  68.42054.510 1 4Md - 83.710£0.070 263Rf  104.610+0.120 261110 130'380;2'840
35py 42.370+0.050 27Cm  65.720+0.070 235 66'850;3' 400 Z5\Md  84.950+0.050 26Rf  105.810£0.120 262,10 130'190;2'170
Bpy  42.990+0.060 248Ccm  67.520+0.060 265 6694042 570 + 6Md  87.560+0.040 265Rf  108.520+0.120 26310 131 3501 660
ZTpy  44.910+0.050 29Ccm  70.910£0.070 237 63'72011'870 %7\Md  88.860+0.040 26°Rf  109.950+0.150 264110 131‘23011'160
Z8py  46.000+0.040 0cm  72.930+0.100 28 54 28041 470 28Md 91.720+0.050 267Rf  112.900+0.180 265110 132.460+0.810
s Pu  48.690:0.040 ~Cm  76.520:0.150 295 63.520+1.160 “eMd  93.280£0.070 %2 102.810+1430 T 2110 132.260:0.570
20py  50.030+0.040 %2Cm  78.760+0.240 20054 64'370;0'690 0\Md  96.370+0.110 250, 102'950;0'980 26710 133'50010'410
%41py  53,030+0.050 3Cm  82.540+0.400 Mg 3 83040.410 IMd  98.140+0.210 54y 98.990£0.220 DA
242py  54.620+0.040 34Cm  84.950+0.650 2u2, 65'010:0'300 22\d  101.390+0.400 256, 106 140‘+0' 150 %1111 136.610+4.980 t
23py  57.820+0.040 5Cm  89.090+2.860 M. 64.870+0.220 2635Md  103.340+0.600 B7ha 100.150+0.100 22111 138.140+3.790 t
244py  59.680+0.060 6Cm  91.560+3.540 204 66'290;0'110 24Md  106.780+0.900 258, 101'700;0'070 2637111 138.030£2.900 t
25py  63.140+0.090 57Cm  95.070+4.900 245 DR 265Md  108.810£1.340 250 o 264111 138.970+2.380 t
2py 65 740+0.120 Es 66.370+0.090 Ha 102.070:0.080  g65)) 1 jag'oacis'sen
247py, 69' 49010'170 298K 56.070+4.510 t 2*Es  67.510+0.150 2INo  83.840+4.900 26043 103.820+0.060 206117 1 40‘160;1'170 "
285, 71.840+0.370 20K 56.000£3.610 T 2*’Es  68.040+0.100 242No  82.450+4.100 %l4a  104.270+0.060 267111 139.90040.830 +
219p,, 75'83010'500 BlBk  54,570+2.880 %8s 70.210%0.070 283No  82.710+3.030 2621 106.280+0.060 TR
250p, 78' 450;0'670 2328k 54.870+1.800 29gs  71.070+0.050 24No  81.570+2.240 %3Ha  107.040+0.090 264112 144.190+4.150
Blpy 82 52041090 238k 53.750£1.350 B0Es  73.440£0.060 2%5No  82.030+1.660 %44a 109.290+0.100  2%°112 145.210+3.410
252p,, 85'20011'780 2348k 54.320+1.020 BlEs  74.610+0.060 2%6No  81.950+1.080 25Ha  110.250+0.110 2667112 145.360+2.380
29y 89.50042.220 2Bk 53.530+0.760 B2Es  77.370£0.050 247No  82.390+0.810 61 112.7504¢0.130 267112 146.660+1.680
. =& 236 253, 248, 267,
B4py 92 38043.080 - Bk  54.430+0.340 : Es  78.790+0.060 29No 81.600+0.610 Ha 113.980:0.150 6,15 155 760+4.880 +
"Bk 52.750+0.440 S%Es  81.760+0.070 “*No  82.230+0.290 B4y 110.030£2.090 27113 153 25043.390 1
28Am  45.230+4.100 t  2*®Bk  54.090£0.260 2°Es  84.090+0.080 %0No  81.690+0.190 zsssg 103.67040.960 D
22pm  45.300+3.050 t  °Bk 54.080+0.160 6Es  87.260+0.240 SINo  83.020:0.140 zsesg 103 6300.630
25Am  44.030+2.270 t 2Bk  55.740£0.100 B7Es  89.220+0.330 %2No  83.0700.110 25739 105.000£0.410
26Am  44.520+1.690 t 2Bk 56.070+0.070 ZBEs  92.71040.470 3No  84.590+0.110 25859 10 4'950;0'270
2Iam  43.660+1.260 242BKk  58.020+0.050 %Es  94.870+0.660 4No  84.900+0.100 zsgsg 106.400+0.180
228Am  43.410+1.500 243Bk  58.630£0.040 20Es  98.260£1.290 Z5No  86.910+0.070 zsosg 106.56040.100
29Am  42.480+1.200 2498k 60.890+0.050 #lgs  100.540+1.650 %6No  87.760+0.050 26189 108'20010'060
Z0Am  43.240+0.740 245Bk  61.820£0.060 2Es  104.300+2.120 %7No  90.170+0.040 zszsg 108.500+0.060
BIam  42.630+0.460 246K 64.040£0.080 35 106.340+3.140 28No  91.270+0.040 26359 110'3 40;0'070
2Am  43.710+0.290 247Bk  65.370+0.060 BEm  73.40044.590 9No  93.920+0.050 26439 110.880+0.080
233 248 40014, 260 ¢} -660+0.
Am  43.4400.210 Bk  68.300+0.050 237 No 95.270+0.060 265
234 249 Fm  70.850+3.790 261 Sg  112.950+0.100
Am  44.830+0.100 Bk  69.900+0.060 238 No 98.160+0.080 266
235 250 Fm  69.550+2.990 262 Sg  113.720+0.110
Am  44.880+0.070 Bk  73.100+0.100 29 69.90042.360 No 99.740+0.130 %78 116.030+0.130
Z6Am  46.590+0.070 1Bk 74.910+0.060 205, 68.910:1'860 263No  102.830+0.230 9 DA
BTAm  46.230+0.070 252BKk  78.330+0.080 2l 69.560+1 100 %4No  104.620+0.340 25Ns  109.630+1.800
Z8Am  48.450+0.050 253k 80.400+0.110 2a2p 68'820;0'810 %5No  107.920+0.510 26Ns  110.660+1.450
Z%Am  49.300+0.040 254Bk  84.030+0.160 230 69 74040.600 26No  109.870+0.750 %7Ns  110.630+0.950
240am  51.720+0.040 5Bk 86.670+1.410 240e 69'3 40;0' 440 267No  113.280+1.120 258Ns  111.940+0.630
21pm  52.800+0.070 6Bk 90.470+1.760 205Fm 70'520;0'190 240 90.720+4.160 1 29Ns  111.790+0.420
242 257 . =Y . = 260,
Am  55.590+0.040 Bk  92.720+2.440 246 245 Ns 113.020+0.310
243 258 Fm  70.080+0.180 Lr  89.400+3.080 T
Am  56.990+0.040 Bk  96.340+3.370 247 248 Ns 113.070+0.170
a4 250 Fm  71.490+0.110 Lr  90.390+1.500 t 4
Am  59.970+0.050 Bk  98.850+4.020 248 249 Ns 114.560+0.110
245 Fm  71.660+0.080 Lr  89.190+1.130 1 3
Am  61.600+0.070 232 249 250 Ns 114.680+0.090
246 Cf  60.570+4.430 Fm  73.500+0.070 Lr  89.330+0.530 264
Am  65.090+0.080 233 250, 251 Ns 116.300+0.080
247 Cf  60.610+3.330 Fm  74.070+0.070 Lr  88.580+0.370 265
Am  67.110+0.080 234 251 252 Ns 116.670+0.100
248 Cf 59.280+2.500 Fm  76.220+0.060 Lr  89.540+0.260 266
Am  70.690+0.090 235 252 253 Ns 118.530+0.120
295m  72.890+0.180 Cf 59.610+1.880 Fm  77.100+0.060 Lr  89.260+0.190 7Ne 119.10040.140
20Am  76.700+0.250 B6Ct  58.590+1.420 23%Em  79.590+0.060 41 90.380£0.180 T
Bipm 79'11010' 100 B1cf 57.640+0.910 25%Fm  80.780+0.080 51 89.950+0.070 25Hs  115.660+3.350
220 83 05040660 B8Cf  57.130+0.720 25Fm  83.950+0.070 261 r  91.890+0.050 2645 115.280+2.700
B3 85'60011'080 Z9Ct  58.210+0.420 26Em  85.490+0.050 B r 92.540+0.040 %7Hs  116.330+2.180
Biam 8971041 500 240ct  57.940+0.260 57Fm  88.540+0.090 28+ 94.730£0.040 85 116.430+1.420
R 241cf  59.330+0.160 Z8Fm  90.310+0.130 Z9r  95.6200.060 9Hs  117.750+0.940
25Cm  51.990+4.150 £  2%?Cf 59.450+0.110 2Fm 93.620+0.190 20 1 98.050+0.050 26045 117.380+0.720
26Cm  50.430+3.100 243Cf  61.140+0.060 20Fm  95.560+0.370 1y 99.200+0.070 %1Hs  118.500+0.550
22Icm  50.620+2.320 244ct  61.490+0.050 %1Em  98.940+0.710 262 v 101.900+0.100 %2145 118.520+0.290
28Cm  48.530+2.930 245¢Cf  63.500+0.060 %52Fm  101.100+0.920 263y 103.3100.140 23Hs  119.890+0.180
229Cm  48.700£2.330 248Cf  63.650+0.100 253Fm  104.650+1.380 264y 106.180£0.120 269Hs  119.800+0.140
20Cm  47.510+1.860 247cf  66.100+0.070 264Em  106.740+2.050 2651 107.810£0.150 265Hs  121.240+0.110
2lcm  48.040+1.160 248Cf  67.210+0.060 2y 77.17084.770 1 266y 110.980+0.190 266Hs  121.480+0.120
32Cm  47.170+0.730 289¢cf  69.880+0.070 20004 77'370;3'770 + 267 1 112.840%0.250 267Hs  123.150+0.150
3Cm  47.990+0.550 20cf  71.260+0.100 2a1 BOSODY 250 257
234 251 Md  76.200+£2.970 t Rf  96.120+2.070 Mt 122.260+4.050
Cm  47.470+0.410 Cf 74.250+0.060 242 251 258
235 252 Md  76.640+2.190 Rf  96.050+1.410 Mt 123.420+3.270
Cm  48.610+0.190 Cf  75.890+0.050 243 252 259
236 253 Md  75.720+1.620 Rf  94.840+0.960 Mt 123.790+2.120
Cm  48.390+0.120 Cf  79.090+0.070 244 253 260
237 254 Md  76.410+1.190 Rf  95.370+0.660 Mt 124.890+1.620
Cm  48.900+0.110 Cf 80.990+0.100 245 254 261
238 255 Md  75.780+0.880 Rf  94.710+0.450 Mt  124.540+1.240
Cm  49.140+0.080 Cf  84.890+0.620 246 255 262
239 256 Md  76.660£0.440 Rf  93.960+0.090 Mt 125.620+0.950
Cm  51.070+0.060 Cf 86.970+0.870 247 256 263
240 257 Md  76.240+0.320 Rf  94.130+0.070 Mt 125.720+0.500
Cm  51.660+0.040 Cf 90.550+1.210 248 257 264
21Cm  53.82050.060 298Gt 9272041680 Md  77.270£0.170 Rf  95.860+0.050 Mt 126.870+0.360
o e 2°Md  77.110£0.120 258Rf  96.340+0.060 265\t 126.670+0.260



