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Silicon oxycarbide (SiOC): a class
of thermally stable amorphous
solids

Amorphous: no translational
symmetry, therefore no
traditional point defects upon ion
irradiation

Continuous Random Network (CRN) of SiOC A\
What is the radiation response of SiOC? m
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Computational Methods

» Classical potential MD: LAMMPS/ReaxFF
» First principles DFT: VASP/PAW-PBE/550 eV

» Unit displacement damage ---
100 eV primary knock-on atom (PKA)
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Highlights
» Conducted the first ever first principles MD studies of radiation knock-on
damage in amorphous solids
» H reverses the C clustering tendency in SiOC
» H enhances the radiation resistance of SiOC ---

Fully hydrogenated SiOC is “radiation indifferent”
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Result and Discussion

*» Investigating radiation response of SiOC

PKA (Process 1)

Thermal spike (Process 2)
+

Atom displacement

» Si02: decreased stability; bond defect formation
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Result and Discussion
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Result and Discussion
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