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Recent exciting experimental studies on the structures and phase transitions of metal surfaces are

presented in this review. Atom-rezolved images are shown with technigues of Scanning Tunneling
Microscopy and Transmission Electron Microscopy. The natures of structural phase transitions at

surfaces are discussed referring to those of bulk metals.
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Fig. 1{a) 120x90-A? topograph of Ni(110)-
H(5>2) reconstruction. A unit cell of the
reconstruction is shown. Antiphase boundaries
are indicated by arrows. Schematic of surface
structure for (b ) unreconstructed Ni(110)-
(1x1) and (¢) Ni(110)-IT (5x2), where
open circles represtnt the first-layer Ni atoms,
shaded circles the second laver, and dotted
circles the third layer.
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Fig, 2(a} Diagram to illustrate the geome-
try of the profile imaging technique; (k) areca
of gold (110) surface which locally shows the
2X1 missing row structure®; (c) top view
(left side) and side view (right side) of a
hard-sphere representation of the missing
row model for Au-(110)-(2x 1),

Fig. 3 STM picture of a clean reconstructed
Au (100) surface with monoatomic steps. Divi-
sions on the crystal axes are 5A, with approxi-
mately 1.5A from scan to scan®.
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Fig. 4 Electron smoothing at a metal surface.
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Fig. 5 Models for W(100)-c(2x2), Dashed
and solid-line circles represent surface atoms
before and after reconstruction, respectively.
The ¢(2x2) unit mesh is indicated by the
solid-line square.
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Fig. 6 Quasi-haxagonal model for [r{100) (%
5). Side view, parallel to the surface, is shown
at top. View from top is shown at bottom.
Thick circles represent atoms closer te the
viewer than thin circles,
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Fig. 7 Development of superstsucture spot in-
tensities with time for different temperatures.
The influence of the Debye-Waller factor is
eliminated. The horizontal dashed line gives
the equilibrium intensity resulting after a fash
to or above 1300 K. The vertical dashed line
indicates the time after which the temperatures
given are reached!®.
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Fig. 8 Real space model of the transition start-
ing at the 1x1 phase (a), with an inter-
mediate state of disordered rows (b)), and
ending in a hexagonal close-packed struciure
{c¢). First and second layer atoms are given
by heavy and thin lines, respectively!®.
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Fig. 9 Schematic representation of energy
specira for (a) a well-ordered ¢rystal surface,
and (b)Y a crystal covered by 2z disordered
surface layer, Shadowing and blocking eflects
are indicated*.
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Yig. 10 Calibrated surface-peak area as a func.
tion of temperature. The wvertical line in-
dicates the bulk melting point Tm. The inset
is an expanded view of the highest 20-K in-
terval, on a logarithmic temperature scale!®,
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