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FiG. 12. Stopping powers as functions of 7,. Curve A is calculated in linear response theory,
Eq. (26.1), for Z, = I; curve B from Eq. (26.1) with Z, =2, Curve C is the result Ferrell
and Ritchie from {Rel. 102) for a slow, singly ionized He atom. Curves D and E are the
demsity funcrional results for a proton and a helium nucleus, respectively. In all cascs
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excited to the conduction band. (b) Shows the coherent Tesonant process for an jon moving
in a crystal: (i) in a capture process, the crystal Pseudopotential induces transitions between ]
a conduction and a bound state; (ii) in a loss process, an electron bound to the jon is excited !
to a level of the conduction band. (c) Hlustrates the shell process whereby an jon moving in -
crystal captures one electron from an inner level of the target. :
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FiG. 20. Capture cross sections associated with the following processes: (a) H* -ALs H: (b
He**-4l, I?Ie"; (¢) B** -AL. B**; (d) O** -AL, 077, Shellg(?:_) As:;:r ((33 and res}:ngnz
(on) processes are shown. For H, the resonant process is unimportant; also shown is the
cross section for the atomic collision H* —2» H, normalized to one N atom. For B and O,
the shell cross sections calculated using an OBK approximation and an eikonal (E)
approach are given. -
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P1G. 22. Loss cross sections associated with the following processes: (a) H-2» H*, (b)
He* Al He**, (o) B4*-Al, B3+ (4) O+ -AL, 08+, Auger (o,) and resonant (og),
processes are shown. For H, the cross sections for the atomic collisions H®-ALs H* and
H® ¢ H* are also shown.
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FIG. 23. As in Fig. 22 for (a) H-
(d) O°* AL, g7+,

-2L H, (b) He®-Ah He*, (c) B** AL, B**, and
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FIG. 1. Stopping power in atomic units of Al for helium ;
ions as a function of jon speed. The thick solid line (TOTAL) f
is the result of our caleulation and the curve labeled LT is ob- 1
tained from linear-response theory for a bare ion. Both of :
them include inner-shell corrections. The circles are the exper-
imental data, The different contributions to the curve labeled
TOTAL from the fractions of bage ions (He **), singly ionized

ions (He*), ncutral atoms (He®), and capture and loss pro-
cesses (C&L) are shown separately.
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F1G. 11. Sketch of bow the trajectory length L was determined from the MARLOWE data. The obtained values are listed in Table |
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Fig. 4. The peak position (shaded are2) in t},liﬂ;i.n.duc;q]dcnsity of states [4], as a function of
the distance d between the H atom 2nd the_jellium edee. is shown for the different rg values.
The dashdotied curves gives the effectjve electron potentizl of the clean surface, l"gff(d). To
t!’ne left {(d = —=), the bulk results [18] are given. To the right (d = =), the free-atom results are
gven boih for a spin-polarized (dashed line) and an unpolarized (full line) calculation.

Fig. 6. Schematic drawing of the hydrogen-induced one-electron spectrum for the H-Je system
in its gound state, for varying distances d between the proton and the jellium edge. The
vacuum level (V.L.), the work function ¢, the Fermi level (ef) and the bottom of the conduc-
tion band (1’2“) of the substrate are marked, as well as the affinity (4) and jonization lcv?ls
(/) of the free H atom. The dashed curve indicates the variation of the level for the non-adia-
batic state, lcading to the H™ ion upon rapid separation. : .
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