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scribe this complex dynamics we use an advanced specially developed hy-
brid method based on combination of atomistic and continual approaches.
The atomistic system describes the evolution of a target irradiated by the
laser pulses, takes into account melting, evaporation, nucleation and recoil
effects while electronic subsystem is responsible for correct description of
the laser energy absorption, thermal conductivity process and electron—
phonon coupling. The results of simulation of the double-pulse ablation
obtained for different delays from 1 to 100 ps correlate with the experi-
mental findings.
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The report is devoted to the studies of laser peeling of thin 10-100 nm
films. To describe better the particularity of our subject, it is valuable to
present shortly general picture of laser structuring. It is known, that the
structuring of materials by short laser pulses with duration in the range
of 10 fs - 1 ps has many important technological applications. But un-
derlying physics is not well understood. On our view, the corresponding
processes are some mixture and interplay of plasmon enhanced absorption
from one side and a thermomechanical triplet from another side, where
the triplet is: (i) spallation, (ii) capillary deceleration in tandem with (iii)
diffusion limited freezing. Particular morphology of structures depends on
absorbed fluence Fg;s and number of pulses. Formation of the structures
is usually attributed to plasmon activity, which leads to the LIPSS (laser
induced periodic surface structures, ripples) [1]. On our opinion, plasmons
only dominate in the interplay if absorbed fluences are small and multiple
repetion is used. Indeed, the chaotic (not ripples) structures are produced
by X-ray pulse where plasmon excitation is not possible [2]. Therefore the
wavelength should be added into the list of parameters governing morphol-
ogy of irradiated surface. It was shown [2] that for the small number of
pulses, either large F,ps or short wavelength A the chaotic structures differ-
ent from ripples are formed. Another important governing parameters are
connected with geometrical limitations. They are a radius of a focal spot
Ry, on a irradiated surface and film thickness which fixes spallation depth
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if the film is mechanically weakly linked to a substrate. Indeed, surface
structures have the finite lateral sizes of ~ 0.1—1 um. Therefore for tightly
focused optical light pulses Ry, ~ A ~ um, the structures have to change
qualitatively, see [3] and Refs. therein. In the report the physics of the
peeling is considered and the new (relative to [3]) results are presented.
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In this work the femtosecond laser pulse modification of surface is stud-
ied for aluminium (Al) and gold (Au) by use of two-temperature atomistic
simulation. The results are obtained for various atomistic models with dif-
ferent scales: from pseudo-one-dimensional to full-scale three-dimensional
atomistic simulation. The surface modification after laser irradiation can
be caused by ablation and melting. At low energy of laser pulse, the
nanoscale ripples on surface may be induced by the melting without laser
ablation. The nanoscale changes of the surface are due to the splash of
molten metal under temperature gradient. The laser ablation occurs at
a higher pulse energy when a crater is formed on the surface. There are
essential differences between Al ablation and Au ablation. The swelling
and voids formation as the first step at the shock-wave-induced ablation
is obtained for both metals. However, the simulation of ablation in gold
shows the existence of additional nonthermal type of ablation which is
associated with electron pressure relaxation. This type of ablation takes
place at surface layer, at a depth of several nanometers and does not induce
swelling.
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