SHIM 2015 Swift Heavy lons in Matter

SHIM

SWIFT HEAVY IONS IN MATTER 201 5

18. -21. May 2015 Darmstadt, Germany

Beitrag ID: 175 Typ: Oral

Comprehensive analysis of the recrystallization
effect induced by swift heavy ions in silicon carbide
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This contribution discusses recent results on the recrystallization effect [1,2] induced by swift heavy ions (SHI)
in pre-damaged silicon carbide. The recrystallization kinetics was followed by using increasing SHI fluences
and by starting from different levels of initial damage within the SiC samples. The quantitative analysis of
these data shows that the recrystallization rate depends drastically on the local amount of crystalline material:
it is nil in fully amorphous regions and becomes more significant with increasing amount of crystalline mate-
rial. For example, in samples initially nearly half-disordered, the recrystallization rate per incident ion is found
to be 3 orders of magnitude higher than what it is observed with the well-known IBIEC process using low
energy ions. This high rate can therefore not be accounted for by the existing IBIEC models. A comprehensive
quantitative analysis of all the experimental results indicates that the SHI induced high recrystallization rate
can only be explained by a mechanism based on the melting of the amorphous zones through a thermal spike
process followed by an epitaxial recrystallization initiated from the neighboring crystalline regions if the size
of the latter exceeds a certain critical value. Finally, this quantitative analysis also reveals that the molecu-
lar dynamic (MD) calculations [3,4] supposed to reproduce the recrystallization phenomenon are actually far
from being realistic since they lead to a recrystallization rate per incident ion which is about 40 times higher
than the experimental value [5].
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