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Figure 1. Identification of Products Formed after Irradiation of Amorphous Methanol Ice at 250 keV. 8
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Figure 2. Identification of Products Formed after Irradiation of Crystalline Methanol Ice at 250 keV.



Figure 3. FTIR absorbance spectra of amorphous CH  OH ice
evolution under 250 keV H   radiolysis.
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Figure 4. FTIR absorbance spectra of crystalline CH  OH ice
evolution under 250 keV H  radiolysis.
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Figure 5. Formaldehyde Region



Figure 6. Evolution of amorphous CH  OH ice column
density (absorbance peak at ~1020 cm   ) with increasing

dose of proton. 

Figure 7. Evolution of crystalline CH  OH ice column
density (absorbance peak at ~1020 cm   ) with

increasing dose of proton. 
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Figure 8. Evolution of CO column density (amorphous
phase). 

Figure 9. Evolution of CO column density (crystalline
phase). 
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Figure 10. Formation of new compounds induced by
250 keV irradiation.

Figure 11. Formation of new compounds induced by
1 MeV irradiation.
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Figure 12. Formation of new compounds induced by
250 keV irradiation.

Figure 13. Formation of new compounds induced by
1 MeV irradiation.



Figure 19. Irradiation of the surfaces of icy moons, promoting chemical evolution. Credit: NASA/JPL-Caltech. 16
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Figure 10. Infrared spectra showing the amorphization CH   OH ice.
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Amorphization

Figure 11. Evolution of the amorphization process.
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