
    
      Fig. 3 
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        Predicted dust densities and temperatures for a single example cube slice perpendicular to the LoS. A comparison between the three point estimation methods to the ground truth is shown in the left column. The top two rows give the 23-wavelength SLoS-cINN result for the ISRF-only scenario, while rows 3 and 4 display the counterpart for the ISRF + star case. Rows 5 and 6 present the NLoS-based outcome for the ISRF-only case, and the last two rows show the corresponding seven wavelengths SLoS-cINN prediction. The listed NRMSE and median absolute relative errors are averages over this slice only and not the entire cube.

      

    

  
    
      Fig. 5 
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        Breakdown of the predictive performance of the SLoS-cINN for the best and worst cases. Analogously to Fig. 4, we show the 2D histograms for the one-to-one comparison of the prediction results (rows one and three) and their respective residuals (rows 2 and 4). The left three columns present the five best reconstructed cubes, whereas the five worst reconstructed ones are shown in the three right columns, respectively.

      

    

  
    
      Fig. 7 
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        Summary of the predictive performance on the held-out test data for the SLoS-cINN using only seven wavelenghts as input. Shown are 2D histograms of the direct one-to-one comparison of prediction results to the ground truth (rows one and three) and the respective residuals (rows 2 and 4) for the three different MAP estimators (analogously to Fig. 4).

      

    

  
    
      Fig. A.1 
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        Histograms of the prior distributions and correlation of the target parameters in the training data over all pixels. The top-left and bottom-right panels show the 1D distributions of the number density and dust temperature, respectively. In both panels, the boxes at the top left provide the minimum and maximum of the respective parameter. The bottom left panel presents a 2D histogram of the effective prior distribution in the combined density-temperature space.

      

    

  
    
      Fig. A.2 
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        Histograms of the prior distributions for the observables in the training data over all cubes and pixels

      

    

  
    
      Fig. A.3 
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        Example of the synthetic dust emission maps at all 23 considered wavelengths that serve as the input to our cINN approach. These correspond to bands of specific instruments (as labelled on the top of each panel), but do not account for PSF-related resolution effects of the respective telescopes. The shown example corresponds to the example cube in the ISRF-only configuration that is also the subject of Figures 3, B.1, and B.2. The panels outlined with the black dashed lines correspond to the seven wavelengths considered in our more limited experiment in Section 4.3. We emphasise that the presented flux maps are corrected for distance.

      

    

  
    
      Fig. B.1 
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        Comparison of the point estimate prediction results to the ground truth for all slices of one example cube that is only subject to the ISRF. In each panel, the subpanels show from top left to bottom right the cube slices going along the LoS from front to back. The left and right columns show the dust density and dust temperature respectively. From top to bottom, the rows indicate the ground truth and the MAP, MeanShift, and MNPCP estimates based on the outcome of the single LoS cINN using all 23 wavelengths. This diagram shows the full cube of the single slices shown in the first two rows of Figure 3.

      

    

  
    
      Fig. B.2 
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        3D isodensity surface diagrams for one example test cube in the ISRF-only radiation configuration, comparing the SLoS-cINN prediction results to the ground truth. Here the two rows show different rotation angles of the given cube. The grey surfaces indicate a density of 1010 m−3, whereas red surfaces mark the 1011 m−3 density level.

      

    

  
    
      Fig. B.3 
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        Comparison of the predicted posterior distributions for a few example pixels of the cubes shown in Figure 3. The panels in the leftmost and right-most column show the MAP prediction results for density and dust temperature for the same slice as in Figure 3, respectively. The middle two columns provide histograms of the predicted posterior distributions for the nine pixels indicated by the white square in the left-most and right-most columns. The orange curve represents the kernel density estimate used to determine the MAP values, whereas the red dashed line mark the respective ground truth value of each example pixel. We note that within each of the posterior histogram panels, the subpanels share the same x axis column-wise and the same y axis row-wise.

      

    

  
    
      Fig. B.4 
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        Comparison of the point estimate prediction results to the ground truth for all slices of one example cube that is subject to the ISRF and one B4 star. In each panel, the subpanels show (from top-left to bottom-right) the cube slices going along the LoS from front to back. The left and right column show the dust density and dust temperature respectively. From top to bottom, the rows indicate the ground truth and the MAP, MeanShift and MNPCP estimates, based on the outcome of the SLoS-cINN using all 23 wavelengths. This diagram shows the full cube of the single slice shown in rows 3 and 4 of Figure 3. The white star symbol in the right column indicates the approximate position of the star, defined as the hottest pixel in the cube for both the ground truth and the prediction results.

      

    

  
    
      Fig. B.8 
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        Comparison of the point estimate prediction results to the ground truth for all slices of one example cube that is only subject to the ISRF. In each panel, the subpanels show (from top-left to bottom-right) the cube slices going along the LoS from front to back. The left and right columns show the dust density and dust temperature respectively. From top to bottom the rows indicate the ground truth and the MAP, MeanShift, and MNPCP estimates based on the SLoS-cINN that uses only seven wavelengths. This diagram shows the full cube of the single slice shown in the last two rows of Figure 3.

      

    

  
    
      Fig. B.11 
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        Comparison of dust emission maps between the perfect resolution scenario and a case that accounts for the PSFs of the respective instruments for the limited filter configuration used in Section 4.3. The red circle in the bottom row panels indicates the FWHM of the respective PSFs. We note that this example is based on the assumption that all considered telescopes share the same pixel size, matching our simulation resolution at a query distance of d = 397 pc.

      

    

  
    
      Fig. B.12 
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        Comparison of the seven wavelength SLoS-cINN MAP prediction result to the ground truth for one example cube that is only subject to the ISRF. Same cube as in Figure B.8 is shown, with the difference being that here the input dust emission maps were first convolved with the PSFs of the respective instruments, corresponding to the input shown in the bottom row in Figure B.11.

      

    

  
    
      Fig. B.13 
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        Comparison of prediction results with the seven wavelength SLoS-cINN fordifferent amounts of smoothing applied to the inputobservations at all wavelengths equally. The top row shows the emission maps at the central wavelength of the Herschel SPIRE 350 µm filter as a an example to illustrate the effect of the convolution with a Gaussian beam. The red circle in each of these panels indicates the FWHM of the respective Gaussian kernel. The second and third row show the corresponding MAP estimates for dust density and temperature, respectively, for one example slice of the same cube analysed throughout the paper (i.e. the same slice as in Figures 3, B.3, B.10). The fourth and the fifth rows present a 2D histogram that directly compares the ground truth to the predicted density and temperature MAP estimates, respectively, for all pixels of this test cube, summarising the predictive performance.
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