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By discussing the results of Yet al. [Phys. Rev. 559, 3583(1999] on the near-total transmission of laser
pulses through highly overdense plasma foils, we show that they actually cannot explain the experimental
results of Giuliettiet al.[Phys. Rev. Lett79, 3194(1997]. Simple analytical calculations as well as particle-
in-cell simulations support our assertid§1063-651X99)04011-9

PACS numbeps): 52.35.Ra, 52.35.Mw, 52.35.Qz

Recently, Yuet al. [1] reported a numerical and analytical casesd=0.1I\ and d=0.I\/27. The results are shown in
study on the penetration of ultrashort, relativistically intenseFig. 1. In the first case the ratio between the transmitted and
laser pulse through highly overdense thin foil targets. Usinghe incident pulse is only of the order of 19) charge sepa-
one-dimensiona(1D) PIC simulations they find near 100% ration is found only in a very thin surface layer as expected.
transmission for g-polarized pulse with dimensionless am- |n the second case, we basically recover the results of Yu
plitude g=3, with g=0.891\?%/(10'"® W cm ?um?)], an
ion densityn;=50n., with n,=(1.1x10% cm 3 um?)/\2
as the critical density, and a “foil thickness 0.1 times the
wavelength.” The onset of near-total transmission is due to
the compression of electrons by light pressure, which re-g 20
duces the “effective” target width. Thus, this mechanism £ 15}
seemed to account at least partially for the experimental re; 10}
sults of Giuliettiet al. [2], who observed near-total transpar- £
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ency of thin foil plastic targets aj=1.2. * 9
It is the aim of this Comment to point out that the effect 0.00 0.05 0.10 -0 1
observed by Yuwet al. actually holds only for much thinner z (wavelengths) ’
targets than those used in the experiment. In fact, it is appar ~ [N 0 5 10 15 2
ent that the target thickness used in the simulations oétru 0 20 40 60 80 100 Time (laser cycles)

al. is d=0.1¢,, with {,=c/w, and therefored=0.1\/27
andnot 0.1\ (as one reads in the Introduction of the paper
which would be close to the experimental valwk
=0.1 um for A=0.815um. In the casal=0.I\ one finds
that the light pressure is too weak to push electrons again
the ultrastrong recoil force of ions. In fact, a displacem&nt
of the electrons induces a backholding electric fiéd
=en; 6/ e, which corresponds to an electrostatic presqye 0.00 0.05 0.10
=enE.,=(end)? e,. Forn=0.815 um andn;=50n.=8 kz A
X 10?2 cm™2 one finds pe=(2x10*° N m 2)§% with & [ Th B 5 18 ] &
measured inum. The light pressure foq=3 is p,<2l/c 0 20 40 60 80 100 Time (laser cycles)

:1'?13;( 10° N m 2. Therefore, Pe=PL if =8 FIG. 1. PIC simulation results for target thicknabs 0.1\ [(a)
X10"° um as in the case actually studied by ¥tal, but  4nq(b)] andd=0.1/27 [(c) and (d)]. Plots(a) and (c) show the
Pe=64p_ if 6=0.04 um, as would be the case in order to (x t) contour map of the electron density. PI@s and(d) show the
induce transparency in a Q.lthick target; therefore, in the transmitted electric field vs time. The dashed line in fgtbtcorre-
latter case no large charge separation might be built up.  sponds to the case of the inclusion of thérded-Wiechert correc-

To prove our assertions, we have performed 1D PIGion in the calculation3]. Notice the different length scales be-
simulations for the same parameters of &twal. and for both  tween(a) and(c).
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et al.. It is, however, interesting to notice that, in this case,parameters equal to the case studied byeYul [1]. Such

the Lienard-Wiechert correction as discussed 3 is quite  ultrathin targets may be produced by appropriate manufac-

significant; for instance, when included in the simulations forturing techniques and thus the effect may be used for shaping

thed=0.1\/27 case it leads to a decrease in transmission obf ultraintense pulses as suggested by efual. For target

the order of=50% [Fig. 1(b)]. thicknesses=0.1I\, however, the transmission results are
In conclusion, our calculations confirm the onset of highvery small; therefore, the effect cannot account for the ex-

laser transmission for target thicknesse8.1\ /27 and other  perimental results of Giulietet al. [2].
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