
    
      Fig. 3 
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        Position of the planets comprising the test dataset in the M*– Teq plane (top), in the a–FEUV plane (middle), and in the Mpl–Rpl plane (bottom). In each panel, points are colour-coded according to the value of Λ × K (see the scale in the top panel).

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Ratio of the mass-loss rates predicted for the test planets by interpol2021 (panels a and c) and interpol2024 (panels b and d) to the true values given by the hydrodynamic model, against Λ and Λ × K, respectively. The points are colour-coded according to the Jbord value. In panels (c) and (d), the red points have Jtrans = 1, while the red points marked by a yellow plus are those with Jtrans = 2. For reference, the two horizontal black lines in each panel lie at 0.5 and 2.

      

    

  
    
      Fig. 7 
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        Mass-loss rate values predicted by the DNN (dark yellow), RBF (magenta), and interpol2024 (blue) schemes in comparison to the true values obtained from the hydrodynamic modelling for the test dataset. The prediction accuracy of the DNN, RBF, and interpol2024 schemes are roughly comparable (see Sect. 6) and outperform those of interpol2021.

      

    

  
    
      Fig. 10 
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        Planetary radius (top) and mass-loss rate (bottom) evolutionary tracks for planets 16 (left; M* =0.7 M⊙; Teq = 1700K; a = 0.0113 AU; [image: equation]; [image: equation]), 22 (center; M* = 0.5 M⊙; Teq = 1000 K; a = 0.0151 AU; [image: equation]; [image: equation]), and 25 (right; ; M* = 0.5 M⊙; Teq = 1000K; a = 0.0151 AU; [image: equation]; [image: equation]; see Table 2), as predicted employing MLink (blue lines), interpol2024 (red lines), energy-limited approximation (black lines), and core-powered mass loss (green lines), or the combination of the latter two (cyan).

      

    

  
    
      Fig. 11 
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        Mass–radius distribution at 5 Gyr as predicted by the evolution model for synthetic planets 1–24 employing different atmospheric mass-loss models. Top: comparison of MLink (stars) with interpol2024 (circles). Bottom panel: comparison of MLink with energy-limited approximation (squares) and core-powered mass loss (diamonds). In both panels, the symbol fill colour indicates the equilibrium temperature of the planet (red for 500 K, turquoise for 1000 K, and blue for 1700 K), and the contour line of the symbols indicates the mass of the host star (blue line for 0.9 M⊙, green for 0.7 M⊙, and red for 0.5 M⊙). To ease the comparison, the masses of the planets are normalised to the mass of their host stars, but the three x-axes at the top give the scale in Earth masses for each considered stellar mass. The three black lines, show the radius corresponding to the bare rocky core as a function of the host star mass (solid for 0.9 M⊙, dashed for 0.7 M⊙, and dash-dotted for 0.5 M⊙).

      

    

  
    
      Fig. 12 
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        Comparison of the atmosphere evaporation time, τesc, between the evolutionary models employing MLink (stars) and interpol2024 (circles). τesc is shown against the planetary initial mass normalised to the host star mass, but the three x-axes at the top give the scale in Earth masses for each considered stellar mass. The symbol fill colour and contour are the same as in Fig. 11.

      

    

  
    
      Fig. A.1 
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        Same as Fig. 2, but with more FEUV values. Multiple dash-dotted lines of the same colour show the predictions of the energy-limited approximation for different FEUV values, and the multiple sequences of circles of the same colours give the predictions of the hydrodynamic model for the corresponding FEUV values (which coincide for the low-gravity planets). The considered EUV emission values are (from the bottom to the top line or sequence of each colour): 3.0, 375.5, and 3000 erg s cm−2 for 300 K; 2.6, 89.1, and ~1.1 × 104 erg s cm−2 for 700 K; 16, 193.6, 543.3, and ~6.8 × 104 ergs cm−2 for 1100 K; 55.4, 669.6, 1878.6, and ~2.35 × 105 erg s cm−2 for 1500K; 175.2, 5937.3, and ~7.4 × 105 erg s cm−2 for 2000 K.

      

    

  
    
      Fig. D.1 
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        Mass-loss rates predicted using the LSTM (dark yellow), DNN (magenta), and interpol2024 (blue) schemes, compared to the actual values obtained from the hydrodynamic modelling for the test dataset. The LSTM architecture consists of a single LSTM layer with 50 units, while the DNN comprises ten hidden layers with 512 neurons each. The DNN architecture is significantly more complex than the LSTM, resulting in approximately 2.63 million trainable parameters for the DNN compared to around 11,500 for the LSTM. This heavier model impacts the DNN’s overall accuracy, making it less accurate than the LSTM due to overfitting (Hinton 2012). However, with an extended dataset, it is expected that the DNN would perform better on unseen test data.
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