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The Comment of Macchiet al. @Phys. Rev. E60, 6234~1999!# on our paper@Yu et al., Phys. Rev. E59,
3583 ~1999!# is considered. It is pointed out that our model was not intended to explain the experiments of
Giulietti et al. @Phys. Rev. Lett.79, 3194~1997!#, as asserted by Macchiet al. The physics of the interaction
of short-pulse superintense lasers of different polarizations with solid targets is discussed.
@S1063-651X~99!03411-X#

PACS number~s!: 52.35.Ra, 52.35.Mw, 52.35.Qz
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Macchi et al. @1# are correct in that our model and sim
lation @2# do not apply to the experimental results of Giulie
et al. @3#. We were fully aware of this and in fact no claim i
this direction was made in our paper@2#. Our model de-
scribes a situation~the physical mechanism, angle of inc
dence, polarization, regimes of the physical parameters,!
that differs significantly from that of the experiment@3#.

First of all, the physical mechanism in our model a
simulation differs from that of the experiment. For circular
polarized light at normal incidence, as is in our analytic
model and the simulation in Sec. V@2#, the ponderomotive
force, which is time independent, pushes back the ta
electrons. In addition to the electron compression, our mo
takes into account the relativistically induced transparenc
the target. The relativistic effects, which are significant, w
not taken into consideration in the simple estimation~second
part of the second paragraph! of Macchiet al. @1#. In fact, we
found that the~effective! skin depth isjs;Ag/N instead of
the usualA1/N (5c/vpe normalized byc/v, wherec is the
speed of light andv is the laser frequency!. High transmis-
sion of laser light becomes possible ifjd2jb&js , wherejd
andjb are the initial target and the positive layer~or electron
displacement! thicknesses, respectively~see also Sec. III,
Ref. @2#!. For example, from Figs. 4 and 5@2#, we see that in
the leading front (t50, g51, andN550), the effective skin
depth isjs50.141.jd (50.1, the initial thickness!. At t
510, whereg53.162 andN5250, we havejs50.112@jd
2jb (;0.03, the compressed target thickness!. Note that
such estimates can also explain the transmitted pulse sh
and may be useful in pulse shaping@2#. For near-total trans-
mission this mechanism requires very high (q;10) laser
strength~see, for example, Fig. 3 of Ref.@2#!, which to our
knowledge is at present not available. On the other hand
was also mentioned by Macchiet al. @1#, high transmission
can be achieved by using thinner targets.

For linearly polarized light atnormal incidence, as in the
simulation in our Discussion~Sec. VI! @2#, the ponderomo-
tive force consists of a time-independent component as
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as a 2v oscillating component~see@2# and the references
therein, especially@27,28#!. It turns out the main contribution
is from the longitudinal~normal to the target! electron oscil-
lations induced by the latter component. The oscillations
cause a large number of target electrons to be ejected into
front and back vacuum regions, and thus lead to a str
reduction of the electron density in the foil@2#. Therefore,
under this mechanism the transmission~for the same initial
target thickness! of a linearly polarized light is higher than
that of a circular polarized one. Presumably, the simulat
in Ref. @1# did include all these effects, leading to the agre
ment of the simulation results in Refs.@1# and@2# for similar
parameter values.

The experiment of Giuliettiet al. @3#, on the other hand
involves theobliqueincidence of alinearly p-polarizedlight.
In this case the target electrons are driven directly by
longitudinal electric-field component of the light, and th
resulting very large-amplitude oscillations of the particl
can lead to new nonlinear phenomena. It is difficult to mo
such a complex situation unless the underlying phys
mechanisms are better identified, say from specially
signed simulations or experiments.

Thus, the polarization and the angle of incidence of
laser are crucial in determining the physics of light transm
sion. There are several other factors, such as that in the
cussion of Ref.@2# and the comments in Ref.@1#, that can
enter the interaction of high-intensity short-pulse lasers w
solid-density targets. Furthermore, experimentally the la
light is concentrated in a very small region of the target,
that the three-dimensional nature of the plasma dynamic
the interaction region is unavoidable, as lateral movem
~clearly important for the present problem! of the target par-
ticles can occur. In our simple one-dimensional model th
factors are precluded@2#. Thus, any attempt to compare i
detail our results with that of Ref.@3# would not be physi-
cally meaningful.

Finally, we have indeed left out the factor 2p when men-
tioning the foil thickness in the Introduction of Ref.@2#. The
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actual value of the normalized thicknessjd (50.1) used in
our simulations was correctly stated at the beginning
Sec. V@2#.
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