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It is known that many parameters can affect the intra and inter
center dynamics of charge carriers. Among them, one can note
the pulse energy, the energy density, the pulse repetition rate and
their duration, the wavelength [1]. However, there is one parame-
ter, which is usually chosen randomly during experiments and this
is the laser polarization. This often marginal parameter can play
an essential role, when processing the crystals—materials with fixed
crystallographic directions [2,3]. This work describes the how the
laser polarization state—or rather mutual orientation polarization az-
imuth and crystallographic plane—can affect the surface ablation of
the natural diamond. The obtained azimuthal dependences exhibit
distinct patterns, coinciding with specific crystallographic directions
and corresponding bandgap widths in the Brillouin zone, and give
enlightening picture on the dynamics of the processes happening
during single-shot ablation of diamonds. The study can open the
way for comprehensive modeling of the underlying novel ultrafast
electronic and atomistic dynamics and laser energy deposition pro-
cesses, which would be especially useful in development of ultrafast
laser fabrication technologies.
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