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        AFM-IR maps of the Ryugu IOM A0106-IOM residue_3 sample. (a) General large-scale topographic map of the grain. (b) Composite RGB maps (C=O in red, C=C in green, CHX in blue) superimposed onto the 3D topographic representation of the sample. (c-e) Individual maps in C=O (in red, at 1720 cm−1), C=C (in green, at 1600 cm−1), CHX (in blue, peaked at 1460 cm−1) used to build the composite RGB image. The CHX deformation modes’ map results from the subtraction of the 1520 cm−1 signal from the 1460 cm−1 signal, in order to suppress the contribution of other vibrational modes’ absorption at 1460 cm−1 (see text for details).
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        AFM-IR maps of the Ryugu IOM C0107-IOM residue_16-A sample. (a) General large-scale topographic map of the grain. (b) Composite RGB C=O, C=C, CHX map superimposed on the 3D topographic representation of the sample. (c-e) Individual C=O (in red, at 1720 cm−1), C=C (in green, at 1600 cm−1), CHX (in blue, peaked at 1460 cm−1) images used to build the composite RGB image. The CHX deformation modes’ map results from the subtraction of the 1500 cm−1 signal from the 1460 cm−1 signal, in order to suppress the contribution of other vibrational modes’ absorption at 1460 cm−1 (see text for details).
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        AFM-IR maps of the Ryugu IOM sample C0107-IOM residue_16-B. (a) General large-scale topographic map of the grain. (b) Composite RGB C=O, C=C, CHX map superimposed on the 3D topographic representation of the sample. (c-e) Individual C=O (in red, at 1720 cm−1), C=C (in green, at 1600 cm−1), CHX (in blue, peaked at 1460 cm−1) images used to build the composite RGB image. The CHX deformation modes’ map results from the subtraction of the 1520 cm−1 signal from the 1460 cm−1 signal in order to suppress the contribution of other vibrational modes’ absorption at 1460 cm−1 (see text for details).

      

    

  
    
      Fig. 10 
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        Comparison of AFM-IR and O-PTIR (mIRage®) spectra of nanoglobule-like inclusions from this study with IR spectra of some macromolecular residues from Muñoz Caro & Schutte (2003), obtained after irradiation of interstellar ice analogues and annealing to room temperature. These irradiation experiments simulate the physical conditions in dense clouds and the accretion and photoprocessing of ices on grain surfaces.
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