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Briand et al. Reply: Since the first observation of hol- come from the different electronic structures of metal and
low atoms in 1990 [1], one of the pending questionsinsulator surfaces. This is also the main claim of our paper
has been to know whether or not different types of hol{2] (we found different spectra for Au and Si surfaces).
low atoms are formed above different surfaces. We pre- They, however, suggest that, according to the over-
sented in a recent paper [2] first experimental evidencéarrier model, capture above metal surfaces occurs in
proving that different types of hollow atoms are formedlower n states, an assumption which also implies that the
above metal and insulator surfaces. Limbwtgal.[3] ions are more neutralized above metals than above insula-
recently claimed that they did not observe any forma+ors [5], and is, as previously discussed, in contradiction
tion of hollow atoms above insulator surfaces. Limburgwith our experimental results. As discussed below, we
et al. studied the interaction of N on LiF; we studied recently observed that, after electron capture, a positive
the interaction of A" on Si. We explained the differ- charge distribution (holes) remains on insulators, induc-
ences between the behavior of the ions in the two casdésg a backscattering of the ion (“trampoline” effect). At
in [2] (page 1453, column 2, line 23) by the very differ- larger energies overcoming the backscattering effect, the
ent band gaps of LiF and Si and the different bindingion touches the surface. Th& shell filling is suddenly
energies of the ions, exactly the same as in the preseimtcreased which fully explains the increase in intensity of
comment, surprisingly. We also explained in our Letterthe KL? satellite (the neutralization takes place after the
why hollow atoms could not be observed in Auger spectouchdown). It may be possible, though it has not been
troscopy in these experiments. We did not claim a conexperimentally observed, that more electrons are captured
tradiction between our results and those of Limbet@l.  above a metal than an insulator. What we observe (highly
The authors of the Comment [4] draw erroneouscharged ions in both cases) can be easily explained by the
conclusions from the energy and width of tid.' line  fact that Auger decay rates scale roughly as the square of
we presented in our paper. The observation above metalse number of electrons and that the ion above a metal is
and insulators of the saneL! line is easily explained by also quicker reionized than refed.
the spectroscopic properties of these ions. The authors also claim that the backscattering is not
The energy of th&L! line we observed on both targets definitively proven by our findings. We only said that
indicates that there are, at the time of the emission ofve observed a pure “outside” spectrum above Si which
the Ka line, few other outer shell electrons, e.g., oneimplies that there is no touchdown. We have now fully
M electron plus one or twéV electrons (also confirmed demonstrated the existence of this backscattering of the
by the study of theK 8 line). It is easy to demonstrate ions above insulator surfaces. At ion kinetic energies be-
that one cannot observe above a surface more outermdstv 12 eV/q the relative intensity of th&L* line is in-
spectator electrons in an ion having' configuration.  variant above metals, and more and more continuously
With moreM electrons the ion would decay mainly via peaked onkL', with decreasing energies, above insula-
LMM Auger transitions, filling the. shell rather than via tors. This means that, above metals, the kinematics of the
the emission of & « x ray; one thus should observe the ions is governed by the image acceleration, and that this
KL? line instead of theKL! line. image acceleration is canceled out (overcome) above in-
The lifetime of the observe&L' (M*N?) state that sulators [6].
decays mainly via fast Auger transitions is then of the order
of 1071 s, i.e., much shorterth_an the timgthe ion needg 9 p. Briand, S. Thuriez, G. Giardino, G. Borsoni,
reach the surface from the point where it starts capturings Froment, M. Eddrief, and C. Sébenne
electrons (a few 0~ s), and is, though wealw ~ 0.2), Université Pierre et Marie Curie
observable. One thus cannot draw any conclusion on the 4 place Jussieu, 75252 Paris Cedex 05, France
kinematics of the ions from the exact energy of #ig!
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our paper. o , PACS numbers: 31.50.+w, 32.30.Rj, 79.20.Rf
The authors further claim in their Comment that, accord-

ing to the over-barrier model, the ions must be highly ion-
ized above insulators and highly neutralized above metals[l] 3.-P. Briandet al., Phys. Rev. Lett65, 159 (1990).

We did observe highly charged ions yet different in both 151 7' b” giandet al. Phys. Rev. Lett77, 1452 (1996).
cases which is exactly the contrary. This finding Means 31 3 |imburget al., Phys. Rev. Lett75, 217 (1995).

(i) that the over-barrier model must be revisited and (ii) in (4] F. Aumayr et al., preceding Comment, Phys. Rev. Lett.
both cases the reionizing processes of the ions in front of = 79 2590 (1997).
surfaces are faster than the capture processes. [5] J.-P. Briand, Comments At. Mol. Phy33, 9 (1996).

In the last paragraph the authors claim that the different[6] J.-P. Briandet al., Phys. Rev. A55, R2523 (1997).
intensities of thekL? line above metals or insulators can
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