
    
      Fig. 3 
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        Distributions of Galactic latitude (Peak_pos_b), peak flux density (Peak_flux), distance from the pointing center (Distance_pointing) and spectral rms (Spec_rms) for 19130 sources (cyan) in logarithmic scales. The gray histogram shows the bright central targets, within 60″ of the pointing center. The vertical dashed and dotted lines mark median values for all sources and only central ones, respectively. The hatch-filled distributions represent candidates, i.e., detection counts uncorrected for false absorption features. For clarity in the second column, 176 targets with Peak_flux > 500 mJy beam−1 have been omitted.

      

    

  
    
      Fig. 5 
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        Top: positions of the absorption peak for an absorption line search centered on 1423.4 MHz. Only eight of these have peak S/N>6, and none have S/N>7. Bottom: Same as the top panel but for the absorption lines searched in the negative (−1.0×flux) spectra centered on 1423.4 MHz. Less than 10% of the absorption features have peak S/N>6 (see text for details). The blueshifted frequency range considered here is beyond all H I 21-cm emission ever observed (Putman et al. 2012).

      

    

  
    
      Fig. 7 
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        Completeness fraction (Eq. (3)) as a function of peak S/N of injected absorbers. The number of injected absorbers are given in the legend specifying line width (σ). For clarity, the measurements for σ > 8 km s−1, comprising <10% of the MALS sample have been omitted. The vertical dashed line corresponds to peak S/N cutoff of 6.

      

    

  
    
      Fig. 10 
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        MALS pointings superposed on the HI4PI H I column density distribution. The map is centered on the Galactic center. For display purposes, the H I column density is shown on a logarithmic scale. Each marker point in blue and red represents a MALS pointing with absorption line detection and non-detection toward central sight lines, respectively.

      

    

  
    
      Fig. 11 
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        Double logarithmic plot displaying NHI versus optical extinction AV for central sight lines. The optical extinction is calculated with R(V) = 3.1 (Gordon et al. 2003) and applying correction factor from Schlafly & Finkbeiner (2011) to the SFD data. NHI is determined from HI4PI. The dots and crosses represent H I absorption detections and non-detections, respectively. To guide the eye, the dashed line representing the best fit gas-to-dust ratio (Eq. (6)) is plotted in the left panel. The color coding represents the peak H I optical depth (tau_max_val; left panel) and the absolute value of Galactic latitude (Peak_pos_b; right panel).

      

    

  
    
      Fig. 12 
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        Left: ∫ τdv (MALS) versus NHI (HI4PI; blue dots) or [image: equation] (yellow dots; based on Eq. (6)) is plotted on a double logarithmic scale. The two regression lines, both with correlation coefficients of 0.89 and 0.85 respectively, are plotted as dashed and dash-dotted lines (see text for details). The error bars on H I column density correspond to HI4PI 3σ detection levels, whereas the error bars in the y direction are based on uncertainties in tau_int_val. Right: TSpin (see Eq. (7)) versus AV on a double logarithmic scale. The dashed and dash-dotted lines mark the range of uncertainty by fitting a linear function to the data values. The dashed red line represents the average of both least-square approximations.

      

    

  
    
      Fig. 13 
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        NHI of WNM, CNM, and LNM over the column density interval 0.03 · 1020 ≤ NHI cm−2 ≤ 9.5 · 1020 according to Kalberla & Haud (2018) versus Tdust in bins of 0.5 K for central sight lines with H I 21-cm absorption detections (left) and non-detections (right). The error bars represent the scatter as the median absolute deviation (MAD), corresponding to 0.68σ for normally distributed data.

      

    

  
    
      Fig. 14 
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        Distribution of H I absorption detections (blue) and non-detections (red) as a function of the dust temperature.

      

    

  
    
      Fig. 15 
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        Number (N) of H I absorption line detections (blue) and non-detections (red) as a function of NHI column density. The error bars correspond to [image: equation]. The dashed red and dash-dotted black lines represent the best fits.

      

    

  
    
      Fig. 16 
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        Distributions of NHI from HI4PI (left) and 2.21×1021AV (right; based on Eq. (6)) for sight lines with peak S/N>6 absorption line detections from the central+off-axis (228), off-axis-only (25), and central-only (60) pointing subsets (see text for details). The vertical dotted lines from left to right represent median values, respectively. The error bars correspond to [image: equation].

      

    

  
    
      Fig. 20 
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        |Δτint| versus AV for the central+off-axis subset, with a horizontal dashed line showing the median value. Note that AV is measured toward pointing centers. Also shown are the median and maximum of |Δτint| per pointing, and the median |Δτ| in equal frequency bins. The 1σ uncertainty on averaged |Δτint| per bin is too small and not shown.

      

    

  
    
      Fig. A.1 
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        Examples of H I line profile fits with peak S/N of detections = 4.6, 4.0, 3.2, 2.9, and 1.5, and vis_flag = True. The graphical elements are same as in Fig. 1

      

    

  
    
      Fig. A.2 
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        Examples of H I line profile fits with peak S/N of detections = 4.8, 4.7, 3.3, 2.0, and 1.6, and vis_flag = False due to the presence of multiple positive or negative features of similar strength in the spectrum. The graphical elements are same as in Fig. 1.

      

    

  
    
      Fig. B.1 
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        Left: Distributions of line width (σ) of injected absorption lines and detections for peak and integrated S/N cutoffs adopted for the MALS sample. In general, for absorption features with single Gaussian component fits, integrated S/N = peak S/N × [image: equation]. Right: Distributions of line width of 2986 MALS absorbers fit with single Gaussian components.

      

    

  
    
      Fig. C.2 
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        Left: ∫ τdv versus NHI(HI4PI) is plotted on a double logarithmic scale. The dashed and dash-dotted lines mark the range of uncertainty by fitting a linear function to the data values. The dashed red line represents the average of both least-square approximations. From this we calculated the correlation coefficient of 0.89 and a scaling relation of [image: equation]. Right: Same as left but instead of NHI, the dependence of ∫ τdv from AV is displayed. Here, the correlation coefficient is 0.85 and the scaling relation is [image: equation].
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