PHYSICAL REVIEW B VOLUME 1, NUMBER 12 15 JUNE 1970

Charge Density and Surface Energy®

 Jolle, California 92037

i model o & mtal surtace, The thory of

als (L4, %
Rere 1s 3 serious diangres

d be-

ical image potential,®' i.e.,

(2.17)

PUYSICAL REVIEN B VOLUME 20, NUMBER 8 13 0CTONER 1979

Descriptions of exchange and correlation effects in inhomogeneous electron systems

chunguniape Julc, D-3170 Jilich, Germany

echnsogs. 541196 Gitebrg, Swwden
B. 1. Lundgyist’

Aurhus. OK-8000 Asrkus, Do
- e 1978

i el o o oy o the Koha
[t L e

electrons. The coordinate ™ of Eq. (14) will then
run over the whole sem|-infinite metal, replacing
the limiting forms Eqs. (34) and (55) by zero to
order 1/z when only exchange effects are in-
cluded. |
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As the distance from the surface goes to
infinity, the correct V,, would behave like the
classical image potential, i.e., V.
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The limiting forms should be replaced by zero to
order 1/z when only exchange effects are included
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reference energy. For macroscopic systems the exchange
potential also tends expomentially to zero,' and, conse-
quently, long-range components in the effective DF po-
tential can only originate from correlation or polarization
effects. Without the inhomogeneous term in Eq. (37), the
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Exchange and correlation in density-functional theory
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ithe stomic case. For the metal surface, the exchange term
yields a 1/2° behavior for large z. and the cormelation
terms, specifically the surface-plasmon contribution, yield
ithe entire 1/ term.
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At metal surfaces, the exchange
potential tends exponentially to zero
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For the metal surface, the exchange term
yields a 1/ z2 behavior for large z, and the
correlation terms yield the entire 1/  z term
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Image-potential states

Rydberg-like series
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The quantum-mechanical image potential
is different from the commonly accepted
classical form -1/4z
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Hydrodynamic approximation for the nonlinear response of a metal surface
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The exchnge art displays exponential decay
of the image potential
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Exact exchange
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