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Core-level electronic structures have been investigated for rare-gas atoms (Ne, Ar, Kr, Xe) im-
planted in 3d transition metals. The extra-atomic relaxation energies in the core-ionization process
of the rare gas atoms were estimated by means of the Auger parameters. It was found that the
extra-atomic relaxation energies of the implanted xenon and neon increase with the pumber of d
electrons of the host metal. The magnitudes of the relaxation energies of xenon are close to those
of the host metals themselves rather than those of the xenon adsorbed on metal surfaces. These
facts suggest that the core holes in rare-gas atoms are screened by the d electrons in the host
metals. It was also elucidated that the extra-atomic relaxation energies of rare-gas atoms in the
same hostmetal (Ti) increase with the atomic mass of the rare gases, This finding is interpreted
by the consideration that the screening effect by the d electron grows with the atomic radius of

the implanted rare gases.
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Fig. 1 Nels-XPS spectrum of neon implanted
in titanium. The peak energy of gaseous neon
is indicated by an arrow.
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Fig. 2 Xe3d-XPS spectrum of xenon implanted
in titanium. The peak energies of gaseous xe-
non are indicated by arrows.
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Table I Ez Ex, ¢ and 4 values for rare gas atoms implanted in titanium (in eV).
For comparison, values for the gaseous phase'® are given.

Es (imp) Er{gas) Ex (imp) Er(gas) ¢ (imp) a (gas) Ao
Ne 864. 9 870.2 818.0 804.8 1677.9 1675.0 2,9
(Nels) (NeKLz, 3Le,a)

Ar 243. 8 248,65 213.9 203.5 457, 2 452, 0 5.2
{Ar2pas2) (ArLsMoz,sMz,qa)

Kr 209.9 214. 4 1417. 6 1460. 4 1680. 6 1674. 8 5.8
(Kr3ps.2) (KrLsMa 504 5)

Xe 671, 4 676. 4 532.0 520, 1 1203. 4 1194.5 6.9
{(Xeddss2) (XeMsN4,5Ng,s5)
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