
    
      Fig. 3 
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        Continuum (a, b) and silicate subtraction (c, d) steps in IRAS 23385 (left) and IRAS 2A (right). The spectrum of IRAS 23385 is binned by a factor of two between 9 and 11 µm due to the saturated silicate profile. A third-order polynomial function is used to trace the continuum, and the silicate profile is a combination of two laboratory silicate spectra (olivine and pyroxene). Panels e and f show the silicate subtracted spectra of both protostars, with major features labelled.

      

    

  
    
      Fig. 5 
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        Procedure for isolating weaker absorption features in the spectra of IRAS 23385 and IRAS 2A. Left: local continuum in the 6.8–8.6 spectral range using a fourth-order polynomial function. Right: isolated 6.8-8.6 optical depth spectrum in both protostars.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Corner plots showing the IRAS 2A coefficient confidence intervals for the range between 7.5 and 7.8 µm. The grey scale colour is the Δχ2 map derived from a total of 5000 values. Yellow and red contours represent 2 and 3σ significance, respectively.

      

    

  
    
      Fig. 10 
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        IR spectra of COMs not contributing to the global fit, but with absorption features in the range between 6.8 and 8.6 µm. These spectra are scaled to the IRAS 2A spectrum (black) to derive upper limit column densities. The vertical dotted lines are colour-coded and indicate the features used to derive the ice column densities. A small horizontal shift in the vertical lines is used to distinguish the bands at 7.3 µm.

      

    

  
    
      Fig. 11 
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        Comparison of the ωCH mode of glycine IR spectrum (red) with local subtracted spectrum of IRAS 2A (black). The intensities of the glycine band are given for three ice column densities.

      

    

  
    
      Fig. 12 
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        Experimental IR spectra of ethanol, propanal and propanol compared to IRAS 2A spectrum in the range between 6.8–8.6 µm. The grey area is not considered in the fits, but it is shown here to highlight the C–H stretching mode of these molecules. For better readability of this figure, the gas-phase emission lines between 6.8–7.2 µm are masked.

      

    

  
    
      Fig. 13 
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        Comparisons between the IR spectra of COMs in different ice matrices with the observed bands of IRAS 2A (top) and IRAS 23385 (bottom). The green checkmarks indicate the data providing the best fit. Excluded data are given by the red cross. Data not part of the best fit and with lower recurrence are indicated by the yellow triangle. The term “polar” in the right panels refers to CO:H2CO:CH3OH and it is the original label published in Terwisscha van Scheltinga et al. (2021).

      

    

  
    
      Fig. 14 
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        Ethanol/acetaldehyde ratio in the gas and solid phases toward different sources.

      

    

  
    
      Fig. 15 
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        Comparison between ice abundances with respect to CH3OH ice in IRAS 2A and the comet 67P/G-C (Rubin et al. 2019). Full and hollow circles show the abundances considering [image: equation] and 1.3 × 1018 cm−2, respectively. The solid line indicates the 1:1 abundance relation, and the dashed lines indicate a cometary abundance lower and higher by a factor of 5.

      

    

  
    
      Fig. 16 
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        Comparison between ice abundances with respect to H2O ice. The left panel shows the ice abundances in IRAS 2A and IRAS 23385. The solid line indicates the 1:1 abundance relation, whereas the dashed and dot-dashed lines indicate the enhancement and diminution of IRAS 23385 abundance by a factor of 3. The right panel compares the ice abundances between IRAS 2A and the comet 67P/G-C from Rubin et al. (2019). The solid line indicates the same as in the left panel. The dot-dashed and dashed lines indicate a cometary abundance lower by a factor of 10 and 100, respectively.

      

    

  
    
      Fig. D.1 
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        Optical contacts of acetic acid. Vertical dotted lines indicate the features with band strength calculated in this paper.

      

    

  
    
      Fig. G.1 
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        Incremental version from top to bottom of the best fits with the ENIIGMA fitting tool for IRAS 2A (left) and IRAS 23385 (right). The molecule label follows the colour code of the laboratory components in the fit.

      

    

  
    
      Fig. H.1 

      
        [image: thumbnail]
      

      
        Comparison between the 7.2 and 7.4 µm band of IRAS 2A (left) and IRAS 23385 (right) with the HCOO− absorption profiles at 14, 150 and 210 K. These IR ice spectra are taken from Gálvez et al. (2010).

      

    

  
    
      Fig. I.1 
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        The top and bottom corner plots show the IRAS 2A coefficient confidence intervals for the range between 6.86–7.5 (top) and 7.8–8.6 µm (bottom), respectively.

      

    

  
    
      Fig. I.3 
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        Same as in Figure I.2, but for the range 7.8–8.6 µm.

      

    

  
    
      Fig. K.1 
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        Fits for the H2O ice libration band for IRAS 23385 (top) and IRAS 2A (bottom). The best fit is found by combining two H2O ice grain-shaped corrected spectra: 15K and 75 K for IRAS 23385 and 15 K and 160 K for IRAS 2A.
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