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. 2) How physical.,changes are _
- produced in crystalline ices?

1) How chemical synthesis takes /
place in astrophysical ices?
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Credit: Sivaraman et al., 2020.




HOW CAN WE STUDY
THESE PROCESSES?
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| -:_  2 Schemaﬂc diagram of the ICA. chamber arrangad for transmission FTIR |
absorbance spectroscopy Credlt Herczku et al; 2001. . . 7
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Figure 1. Identification of Products Formed after Irradiation of Amorphous Methanol Ice at 250 keV.




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




Amorphous Crystalline
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Figure 3. FTIR absorbance spectra of amorphous CH,OH ice Figure 4. FTIR absorbance spectra of Erystalline CH3OH ice
evolution under 250 keV H radiolysis.

evolution under 250 keV H *radiolysis. 10
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Amorphous Crystalline
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Figure 6. Evolution of amorphous CH; OH ice column Figure 7. Evolution of crystalline CH30H ice column
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dose of proton. increasing dose of proton.




Amorphous Crystalline
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Amorphous

250 keV H* 1 MeV H*
=20K, T. =20

Teeo= 20K, T, = 20 T,

Energies of Irradiation: , Energies of Irradiation:
—=— Methane (CH,) —=— Methane (CH,)

—&— Carbon Monoxide (CO) :
o i —&— Carbon Monoxide (CO
Carbon Dioxide (CO,) - ] —aA— Carbon Dioxide {CEJE} )

0.0

[ . | . I \ I , 1 : 1 . 1
0.00E+00 1.00E+15 2.00E+15 3.00E+15 4.00E+15 5.00E+15 6.00E+15

1 L ] 1 1 L 1 1 1 L 1
0.00E+00 1.00E+15 2.00E+15 3.00E+15 4.00E+15 5.00E+15
Fluence (H'/cm?)

Fluence (H'/cm?)

Figure 11. Formation of new compounds induced by

Figure 10. Formation of new compounds induced by
1 MeV irradiation.

250 keV irradiation.




Crystalline
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Figure 12. Formation of new compounds induced by Figure 13. Formation of new compounds induced by
1 MeV irradiation.

250 keV irradiation.
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EUROPA SURFACE

EUROPA SURFACE

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 CH3 OH ice.
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PRELIMINARY
'CONCLUSIONS.

*Radiation promotes the formatlon of new chemlcal compounds of astroblologlcal
relevance: e

*Radiation induces a structural transformatlon of crystalllne ice |nt0 its amorphous
form, which is still under lnvestlgatlon | | |

*-These morphologlcal and chemical changes Would help to understand the evolutlon
of | icy. moon surfaces : | :
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