
    
      Fig. 3 
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        Two parameters sampled with 1000 points using random numbers (upper panel) and the Sobol sequence (lower panel). Both parameters are evenly distributed between 0 and 1.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Quality distribution according to Eq. (5) of the predictions in the test set for the single zone (orange) and two-zone (blue) NN. The histogram shows how many predictions fall in each quality bin. The dashed, dashed-dotted, and dotted black lines show the 5%, 10%, and 20% difference, respectively.

      

    

  
    
      Fig. 7 
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        Comparison between resulting parameter posterior distribution and the DIANA fits for two-zone objects. The histograms show the fraction of DIANA models that have parameter values within the 1σ, 2σ, and 3σ contour or outside for that parameter.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Violin plots showing the uncertainty distribution for all single zone parameters (Table C.3). For the left part of the plot (left of the dashed black line; linearly sampled parameters) the uncertainties are given in absolute values xerr according to Eq. (8) corresponding to the left axis. For the right part of the plot (logarithmically sampled parameters), the uncertainties are given as factors ferr (Eq. (7)) corresponding to the right axis. Every violin depicts the distribution of uncertainties for an individual parameter. The upper, middle, and lower line encode the maximal, median, and minimal uncertainty in the sample, respectively.

      

    

  
    
      Fig. 11 
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        Violin plots showing the uncertainty distribution for all two-zone parameters (Table C.4). For the left part of the plot (left of the dashed black line; linearly sampled parameters) the uncertainties are given in absolute values xerrr according to Eq. (8) corresponding to the left axis. For the right part of the plot (logarithmically sampled parameters), the uncertainties are given as factors ferrr (Eq. (7)) corresponding to the right axis. Every violin depicts the distribution of uncertainties for an individual parameter. The upper, middle, and lower line encode the maximal, median, and minimal uncertainty in the sample, respectively.

      

    

  
    
      Fig. 12 
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        Pearson correlation coefficients for selected combinations of model parameters. Values close to +1 and -1 denote strong positive and negative correlations, respectively, whereas 0 means no correlation. Every violin depicts the distribution of correlation coefficients for all single (blue) and two-zone (orange) models (Sect. 3.3). The upper, middle, and lower bars show the maximal, median, and minimal value, respectively.

      

    

  
    
      Fig. 13 
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        Quality distribution according to Eq. (5) of the flux predictions at wavelength longer than 0.5 µm for 100 random models from the single (orange) and two-zone (blue) posterior of every object. The histogram shows how many models fall in each quality bin. The dashed, dashed-dotted, and dotted black lines show the 5%, 10%, and 20% difference, respectively.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Hypergrid to determine the best architecture of single zone NNs. The upper panel displays the quality Q of the test and training set for 37 different NNs as explained in Eq. A.1. The number of layers, neurons per layer, and the maximum number of epochs trained for every NN are shown in the lower panels. The lowest panel displays the number of trainable parameters in the NNs. The dashed line denotes the selected NN.

      

    

  
    
      Fig. A.2 
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        Hypergrid to determine the best architecture of two-zone NNs. The upper panel displays the quality Q of the test and training set for 35 different NNs as explained in Eq. A.1. The number of hidden layers and the number of neurons per layer for every NN are shown in the lower panels. The lowest panel displays the number of trainable parameters in the NNs. The dashed line denotes the selected NN.

      

    

  
    
      Fig. B.1 
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        Hertzsprung-Russell diagram of the DIANA sample (orange markers) and all stars in the original single zone grid (blue) and the adjusted grid (green). The grey lines are the evolutionary tracks from (Siess et al. 2000) for different masses, and the coloured dashed lines are isochrones. The histograms show the distribution of values for luminosity and temperature for the sample and the grid in the same colours as used in the main plot. The sample's histogram is scaled to make a comparison easier.

      

    

  
    
      Table C.1 

      Fits for all single zone objects comparable to DIANA. Notation a(+b) means a × 10b.

      
        


	Object
	Work
	L★ [L⊙]
	Teff (K)
	fUV
	pUV
	amin[µm]
	amax[µm]
	apow
	αsettle
	amC-Zubko[%]





	49 Cet
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	16.78
	8768
	0.001
	2.0
	0.0374
	1.26(+3)
	3.2
	0.000141
	16.0



	




	MWC 480
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	13.7
	8250
	0.005
	2.0
	0.0199
	4.28(+3)
	3.62
	7.31(−5)
	19.0



	




	RU Lup
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	1.35
	4060
	0.058
	0.5
	0.051
	4.62(+3)
	3.52
	0.00201
	15.0



	




	DN Tau
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	0.71
	3986
	0.007
	1.4
	0.0217
	1.8(+3)
	3.23
	0.000373
	25.0



	




	DF Tau
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	2.46
	3899
	0.035
	0.5
	0.055
	3.0(+3)
	3.25
	0.00174
	14.0



	




	DO Tau
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	0.92
	3800
	0.06
	0.5
	0.0324
	9.94(+3)
	3.63
	0.0337
	25.0



	




	FT Tau
	This work
	
	
	
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	0.295
	3400
	0.02
	0.5
	0.052
	8.63(+3)
	4.97
	0.00199
	24.0



	




	RECX 15
	This work
	
	
	
	
	[image: equation]
	
	[image: equation]
	[image: equation]
	[image: equation]



	
	DIANA
	0.091
	3400
	0.03
	0.5
	0.0207
	3000.0
	3.46
	0.00291
	27.4



	





	
	
	fPHA
	PAHcharged
	Mdisk [M⊙]
	Rin [AU]
	Rtaper[AU]
	ϵ
	H0 [AU]
	ß
	incl [deg]



	




	49 Cet
	This work
	
	
	[image: equation]
	[image: equation]
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	0.01
	
	2.78(−5)
	87.68
	100.0
	1.0
	9.14
	1.19
	70.0



	




	MWC 480
	This work
	[image: equation]
	
	[image: equation]
	[image: equation]
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	0.1
	1.0
	0.0218
	0.279
	205.0
	0.66
	13.44
	1.1
	37.5



	




	RU Lup
	This work
	
	
	[image: equation]
	
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	0.001
	
	0.0309
	0.1
	80.0
	1.2
	20.93
	1.13
	24.0



	




	DN Tau
	This work
	
	
	[image: equation]
	
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	



	
	DIANA
	
	
	0.0089
	0.07
	0.85(+2)
	1.04
	9.37
	1.18
	35.18



	




	DF Tau
	This work
	
	
	[image: equation]
	[image: equation]
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	
	
	0.000204
	0.147
	50.0
	1.0
	16.41
	1.16
	65.0



	




	DO Tau
	This work
	
	
	[image: equation]
	[image: equation]
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	0.05
	
	0.0079
	0.134
	60.0
	1.0
	18.1
	1.14
	40.0



	




	FT Tau
	This work
	
	
	[image: equation]
	[image: equation]
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	0.01
	
	0.0303
	0.103
	100.0
	1.1
	10.08
	1.13
	60.0



	




	RECX 15
	This work
	
	
	[image: equation]
	[image: equation]
	
	
	[image: equation]
	[image: equation]
	



	
	DIANA
	0.0005
	0.0
	3.83(−6)
	0.0436
	2.5
	0.0
	33.24
	1.19
	60.0





      

    

  
    
      Fig. D.2 

      
        [image: thumbnail]
      

      
        Density plots for every object’s median probable model derived in this study (Sect. 3.3). Every panel shows the density structure in number densities of Hydrogen per cubic centimetre (colour bar at the top) for the objects noted in the panel. The upper and lower half of every plot depict the two-zone and single zone model, respectively. The radial axis is different for every object. The inner zone of the two-zone model of 49 Cet has densities lower than the minimum threshold of the picture. The inner zones of HD 169142 and Usco J1604-2130have a radial extent smaller than the radial resolution of the plots.
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