
Objective: The minimization of the cost function ED  

0 

50 

100 

150 

200 

ms sec min hours days 

152 153 
119 

50 
29 

50 51 40 
17 9 

50 52 39 
17 10 

Learning Validation Test 

The partitioning of our dataset 
with a cutoff at 106 sec 

into the three subsets: Learning,  
Validation and Test Sets  

Isotonic chain of N=50 

Batch Nguyen-Widrow  
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satlins 116 

WP 
Nucleus 

Tβ− (ms) 

Exp. Data  
[3, 13] 

ANN 
Model [2] 

pnQRPA
+ffGT [5] 

pnRQRPA
+ff [6] 

DF3+ 
CQRPA [7] 

78Ni50 110 (+100,-60) 57 224 150 108 

79Cu50 188 ± 25 115 157 - 257 
80Zn50 545 ± 16 371 1.26 (s) 970 839 

129Ag82 44 ± 7 77 32 - 56 

130Cd82 162 ± 7 158 502 299 147 
131In82 280 ± 30 307 139 - 201 
132Sn82 39.7 ± 0.5 (s) 3 (s) 23.8 (s) 472.5 (s) 29.8 (s) 

Nucleus 
Tβ− (s) 

Exp. Data [8] ANN Model 
[2] 

pnQRPA+ffGT  
[5] 

DF3+CQRPA 
[7,8] 

      194Re 1 (+0.5,-0.5) 20.8 70.8 2.1 
         195Re 6 (+1,-1) 23.9 3.3 8.5 
         196Re 3 (+1,-2) 8.8 3.6 1.4 
         199Os 5 (+4,-2) 13.6 106.8 6.6 
         200Os 6 (+4,-3) 21.7 187.1 6.9 
         198Ir 8 (+2,-2) 57.6 377.1 19.1 
         199Ir 6 (+5,-4) 73 370.6 46.7 
         202Ir 11 (+3,-3) 8.6 68.4 9.8 

σrms (Log10Tβ-) 0.77 1.33 0.39 

Nucl. 
Tβ− (ms) 

Nucl. 
Tβ− (ms) 

Exp. 
[3,9-11] 

ANN 
[2] 

QRPA
+ffGT [5] 

Exp.  
[3,9-11] 

ANN 
[2] 

QRPA
+ffGT [5] 

70Fe 94 ± 17 180 262 111Mo 200 (+40 
−35) 145 808 

73Co 41 ± 4 104 31 115Tc 73 
(+32,-22) 84 71 

78Ni 110 
(+100,-60) 57 224 118Ru 123 

(+48,-35) 69 212 

79Cu 188 ± 25 115 157 121Rh 151
(+67,-58) 91 62 

81Zn 290 ± 50 165 517 124Pd 38 
(+38,-19) 124 289 

84Ga 85 ± 10 214 268 130Ag 35 ± 10 38 32 
85Ge 540 ± 50 329 806 133Cd 57 ± 10 57 185 
87As 610 ± 120 448 699 135In 92  ± 10 76 70 
91Se 270 ± 50 174 39 138Sn 150 ± 60 113 336 
94Br 70 ± 20 194 33 137Sb 450 ± 50 355 1.3 (s) 

99Kr 40 ± 11 35 61 138Te 1.4 ± 0.4
(s) 

1.6 
(s) 7.9 (s) 

102Sr 69 ± 6 60 123 141I 430 ± 20 569 1.4 (s) 
102Rb 37 ± 5 47 13 147Xe 130 ± 80 195 89 
105Y 160 (+85 

−60) 58 46 148Cs 146 ± 6 279 154 

107Zr 150 (+40 
−30) 75 177 150Ba 300 453 402 

110Nb 170 ± 20 100 206 
σrms (Log10Tβ-) 0.28 0.45 

β−-decay half-lives (Tβ−) for main r-process waiting-point nuclei at N = 50 and N = 82 regions as 
given by the ANN Model [2], in comparison with the experimental values, as well as with the 
pnQRPA+ffGT calculations by Möller et al. [5] and the DF3+CQRPA model by Borzov et al. [7]. 
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