
    
      Fig. 3 
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        Example of 1D convolutional layer with a single filter. Adapted from Goodfellow et al. (2016).

      

    

  
    
      Fig. 5 
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        Training and validation losses as a function of training epoch for HST type 2.

      

    

  
    
      Fig. 7 
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        Predicted vs. true values of temperature and log g for type 1 retrievals performed for simulated WFC3 transmission spectra. Left: Multinest. Right: CNN.

      

    

  
    
      Fig. 10 
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        Differences between parameters retrieved by Multinest and our CNNs for the 48 exoplanets in the Exoplanets-A database. Although these figures look similar to previous ones, here we show the difference between the predictions of both methods, and not the differences between the predicted and true values of the parameters. Therefore, ideally, the predictions for all spectra would be within 1σ. Left: Type 1 retrievals. Right: Type 2 retrievals.

      

    

  
    
      Fig. 11 
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        Comparison between transmission spectra of an AIO-fřee atmosphere and an atmosphere with log AIO = −5.25. All other parameters remain identical.

      

    

  
    
      Fig. 12 
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        Distance in σ between predictions and ground truths for level 1 retrievals of simulated NIRSpec observations of exoplanet atmospheres with log AIO = -5.25. Left: Multinest. Right: CNN.

      

    

  
    
      Fig. 13 
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        Comparison between transmission spectra of two identical atmospheres, except for the removal of TiO and VO in one of them. The red dashed lines indicate WFC3’s wavelength coverage, clearly showing its inability to detect this difference.

      

    

  
    
      Fig. 14 
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        Predicted vs. true values of the C/O of simulated spectra without TiO and VO. Left: Multinest. Right: CNN.

      

    

  
    
      Fig. 15 
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        Distance in σ between predictions and ground truths for type 2 retrievals of simulated NIRSpec observations of exoplanet atmospheres without TiO and VO in the gas phase. Left: Multinest. Right: CNN.

      

    

  
    
      Fig. 16 
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        Comparison between simulated transmission spectra of an exoplanet orbiting a spot-less star and a planet orbiting a star with 1% of its unocculted surface covered by spots. The transit depth increases more at shorter wavelengths.

      

    

  
    
      Table 6 

      Training times of the four CNNs.

      
        


	Instrument
	Type
	Training time





	WFC3
	1
	~lh



	2
	~lh


	



	NIRSpec
	1
	~3h



	2
	~3h





      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Predicted vs. true values for type 1 retrievals performed for simulated NIRSpec transmission spectra. (Left) Multinest. (Right) CNN.

      

    

  
    
      Fig. A.6 
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        Predicted vs. true values for type 2 retrievals performed for simulated NIRSpec transmission spectra of atmospheres without TiO or VO. (Left) Multinest. (Right) CNN.

      

    

  
    
      Fig. A.7 
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        Predicted vs. true values for type 2 retrievals performed for simulated NIRSpec transmission spectra of exoplanets orbiting heterogeneously spotted host stars. (Left) Multinest. (Right) CNN.

      

    

  
    
      Fig. B.1 
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        Distance in σ between predictions and ground truths for type 1 retrievals performed for simulated WFC3 observations. (Left) Multinest. (Right) CNN.

      

    

  
    
      Fig. B.3 
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        Distance in σ between predictions and ground truths for type 1 retrievals performed for simulated NIRSpec observations. (Left) Multinest. (Right) CNN.
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