
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        2D histograms of the spectral feature density for one row of image elements for the spectral band at 589 nm (top) and the band at 656 nm (bottom). The grayscale indicates the point density as a function of normalized vertical coordinate (y axis), and horizontal position bin (x axis). Each dark band represents one or more telluric lines, with the bottom two bands of the top panel and the bottom band of the bottom panel containing two telluric lines each.

      

    

  
    
      Fig. 5 
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        Example of a raw MiHI data frame, recorded in the spectral region from 5891 to 5897 Å, containing a Ni line at 5892.7 Å, and the Na D1 line at 5895.9 Å, mapped to a 3D hyperspectral cube using the pixel association map only. The interpolation of the darkfield corrected raw image (left) to a series of monochromatic images (diagonal) also maps the moiré pattern, leading to a quasi-periodic fringe pattern in the monochromatic images. The spectrum, averaged over the FOV, shows clear signs of spectral crosstalk, manifesting as parasitic spectral lines, highlighted by the black arrows in the plot of the average spectrum (top right). The core intensity of the Na D1 line, that should be approximately 5% of the continuum intensity, is nearly 22%, suggesting that in this spectral band approximately 15% of the extracted intensity is coming from the neighboring spectra.

      

    

  
    
      Fig. 7 
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        Electric field amplitude (left) and phase (right) in the output pupil of a single MLA element, on the compromised computational grid. The zeroed out area around the illuminated part of the pupil, needed to obtain an oversampled PSF is clipped.

      

    

  
    
      Fig. 10 
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        Difference of two data cubes, extracted from the same raw data frame with the interpolation based method and with the OLS based method, normalized by the mean continuum value of both cubes. Top left: spatial cut at a wavelength coordinate of 200. Top right: spatial cut at a wavelength coordinate of 452. Middle: x − λ cut at y = 57. Bottom: y − λ cut at x = 63. The grayscale runs from −0.01 to 0.01 in all panels.

      

    

  
    
      Fig. 11 
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        Difference of two spectra, extracted from the same raw data frame with the interpolation based method and with the OLS based method. Left: spectrum of the direct method (black) and the least squares method (red). Right: difference between the spectra from the left panel.

      

    

  
    
      Fig. 12 
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        Example of fitting the prefilter transmission curve. Left: raw extracted spectrum. Right: ratio of raw to reference spectrum (red) and the 10th order logarithmic fit (black).

      

    

  
    
      Fig. 13 
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        Coordinate map of a subset of spectra on the detector (in pixels). The wavelength coordinate runs from blue (low) to red (high) for each selected MLA element.

      

    

  
    
      Fig. 14 
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        Fitted wavelength gradient of the focus coefficient across the FOV. The gray scale runs from −4.8 × 10−3 to 5.6 × 10−3 waves per A.

      

    

  
    
      Fig. 15 
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        Maps of the first 4 fitted Zernike mode coefficients for each image element. Z2(tip), Z3(tilt), Z4(focus) and Z7(astigmatism).

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Strehl ratio across the FOV of the MiHI prototype.

      

    

  
    
      Fig. 20 
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        Cuts through the hyperspectral cube of the relative residual. Top left: spatial cut at a wavelength coordinate of 200. Top right: spatial cut at a wavelength coordinate of 452. Middle: x − λ cut at y = 57. Bottom: y − λ cut at x = 63. The grayscale runs from −0.05 to 0.05 in all panels.

      

    

  
    
      Fig. A.1 
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        Program structure of the code used to determine the model fit parameters.
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