lonizing radiation in materials creates electron/hole pairs and phonons [1] Bulk Approximation Nonequilibrium Analysis
Partitioning of phonon energy to electronic energy is comparable
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phonons generated during SOUree Energy Distribution phonon transport . . .
an ion strike S —— Thermal Spikes/Melting and Displacement Damage

. Ph ¥ _ ‘ 1 The distribution of phonons . Thermal spikes and local melting affect defect production and cascade
Phonons travel in waves, ; after the strike iIs shifted ‘ - - damage development.
scatter and result in localized

toward high—energy modes _ « Diffusion analysis [3] does not account for nonequilibrium temperatures.
high temperatures. Increasing time ysis [3] g p

(longitudinal acoustic), which « Molecular dynamics [4] can not model wave-like nature at boundaries.
* Monte Carlo approach IS used to S e shows non equilibrium [1] T. Diaz de la Rubia, “Irradiation-induced defect Production in elemental metals and semicon-

_ Charge carriers migrate in field frequency (TH2) ductors: A review of recent molecular dynamics studies,” Annual Reviews of Materials Science,
solve Boltzmann transport equations phonons travel in waves distribution is averaged over entire domain at 25 picoseconds 26, pp. 613649, 1996.

with full dispersion.

/' the damage profile predicted by

20 // cascades [1]. However, this estimate

Single—event energy deposition does not account for heat removal

melt radius (nm)

Energy Transport

o

number (a.u.)

lon Implantation
lon iImplantation produces thermal energy, which in turn affects the scattering

: cross section of the lattice. lon implanted at a latter time will not penetrate as
Phonon generation and transport [1]
Phonon number . VAw, far due to thermal effects.
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Scattering types and rates [2]
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