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Recent theory of the resonant electron transfer in atom scattering from a metal surface is
reviewed with emphasis of the limiting formulae which give simple physical interpretations, The
atom is assumed to follow a given classical trajectory. The electronic system is treated quantum-
mechanically within the wide band approximation for the metal conduction band, since the moticn

of the atom is assumed to be slow.

For the charge exchange problem, the electron correlation is

incorporated into the theory within the Hartree-Fock approximation. Only low-lying electron-hole
pair excitations are accounted for as the energy dissipation channel.
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Fig. 1 A sketch of the contour of | V&% and
the Fermi surfaces A2=F%»? and [K+ @ |2=ks
The vertical arrow shows the direction of
increasing | Vk{? and the horizontal one
—@. The dotted ring expresses the k2=2g,
with a certain width.

HF A3 —HEMTH 5hh, @=0 & LT (12)5
PIERTEL, L, SERAYYELIITE
L EMBETUADRTHELND ede) 12

£aa(T) = E0alTY + Uz | AA-o(2) [ 25 (24)
(o= ) EE& M NIZE SR, TO8E (12) 54
(KA YDE ¢ B2dicdbm) 3 ndd) s Bk
JEMBE P ER E L A OT, WS LUNERLOT T’
TERE RS RS S0, REEIETE 4+ oS I
INTFH DN TN EHM, O TRELERIES T

0 1 1 Loga
¢ 5 0 15

Fig. 2 Comparison between theory (lines) and experiments (O, & and ¢) for the H-
fraction (%) in the scattered particles as a function of the normal velocity {(in 101
mfsec): (a) Cs/W (110} at the work function minimum, and {b) thick Cs layer.
The energies of incident particles are 400eV {0 and ~---), 1000eV (A and -~-)

and 2000eV (¢ and —).
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Fig. 3 A sketch of the model in the text, The
shaded area is the region where the particle
interacts with the surface.
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Fig. 4 Numerical resulis of the Hartree-Fock calculations: uppar curves are for majority
spin electron and lower for minority. The numbers in the figure show a half of the
Zeeman splitting by the ficticious magnetic field.
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