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Avalability of lasrs with ultrashort pulse-durations and rdativigic intendties has
triggered condderable atention to lasa fidd interaction with smdl clusters Test patice dudies
of dectron scatering on ions in an oscillatory dectromegnetic fiddld have shown that dandard
theoreticd assumptions of smdl angle collisons and phase independent orbits are incorrect for
dectron trgectories with drift vdocdties smdler than quiver veocity amplitude This leads to
sgnificant enhancement of the dectron energy gain and the inverse bremsstrahlung hegting rate
in grong laser fidds The corrdaed collisons of dectrons being brought back to the same ion
by the osdllaory fidd [1] ae responsble for large angle, headon scattering processes. The
datigicd importance of these trgectories has been examined for different eectron didribution
functions A new scding of the inverse bremssrahlung hedting raie with drift velocity and laser
intengty is discussed. Going beyond the smple tet patide dudies we have peformed
molecular-dynamic  (MD) smulations of the dectron-ion scattering in a presence of a high
frequency dectric fidd. The exising MD code [2] was modified to dlow dmulaion of both
infinite (periodic) and finite sysems of charged patides induding multiple ion species The
code is padldized on massvdy padld plafoom to modd not only sl but dso larger
sysems and duders [3] with up to million interacting paticles To further speed-up MD
cdculations we plan to deploy fast tree-code dgorithm for N-body problems [4], which showed
high efficiency for the vortex amulations [5]. The new heating rates have been parameterized in
teems of dectron energy, fidd intengty and plasma parameters such as dengty and ionization
date. Separate sudy includes smulaion of ultragrong laser fidd interaction with Coulomb
cusers We invedigae peculiaities of the dynamics of dugers Coulomb exploson, and
anomalous laser energy absorption by cluster plasma due to correlated collisons.
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