

    


    
      Fig. 14 
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R905/R750 versus albedo (R750) for samples with different weathering degrees. Besides the four minerals (PLG, ILM, OPX, and OLV) measured in this work, we also incorporated the data of olivine (OLV-Y) used by Yang et al. (2017), orthopyroxene (OPX-J), and the lunar regolith simulant (LRS) used by Jiang et al. (2019). The OLV-Y, OPX-J, and LRS all have a particle size distribution of <45 μm and have undergone different degrees of weathering simulated using a pulse laser irradiation system. The unirradiated samples of the OLV-Y and OPX-J have the same bulk compositions as the OLV and OPX used in this work. The LRS sample is a JSC-1A (McKay et al. 1994) lunar regolith simulant sieved to <45 μm. The spectra of the OLV-Y, OPX-J, and LRS were measured under a bi-conical configuration with (i, e, g) = (~45°, ~45°, ~90°).


    

  
    
      Fig. 11 
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Average colour ratios versus phase angles: (a) R905/R750; (b) R905/R633; (c) R905/R458; (d) R750/R633; (e) R750/R458; (f) R633/R458. The number markers 1 to 5 that represent particle size distributions are indicated in (b). The ratio curves are obtained by averaging the ratio values of pixels of a region of interest (ROI) within the sample area for each sample. The inset in (c) shows an example of how the ROIs were chosen for measurement at e = 0°. The ROI shape changes with the variation of viewing angles because the square sample boxes will look like trapezoids at a viewingangle far from nadir. We note that some of the curves are too close to show the number markers.
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Same as Fig. 5, but for colour ratio of R633/R458.
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Same as Fig. 5, but for colour ratio of R905/R458.


    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
Colour ratios versus albedo (R750) for all four minerals and all viewing zenith angles. Panel a: R905/R750;
panel b: R905/R633; panel c: R905/R408; panel d: R750/R633; panel e: R750/R458; panel f: R633/R458. The ratio and albedo values of each data point are the average ratio and albedo values of the ROI within the sample area, which is the same as in Fig. 11.


    

  