WA H2EHEIS 19894 8 A

FEY IR
e TSN

XARBHFERIC & B Si(11) i k.o
V'3 X3~ Aglikia DT

=ieEE, PHaE—, HAEL AIERY, FHEESY
AR, RARTHFH™
Structure Analysis of Si(lll)v/3 x+/3 —Ag Surface by X—Ray Diffraction
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The surface structure of Si(ll1)v/ 3 X /3 —Ag was analyzed by a new X—Ray diffrac
tion method, in which the diffracted intensities of the fractional—oder and integral—oder
spots were measured along the rods. Honeycomb models with two Ag atoms in the unit
cell were ruled out. A new model for the Ag structure was proposed, in which triangles
made of Ag atoms are chained in a honeycomb arrangement. The adsorption site of
the Ag atoms with respect to the unreconstructed Si crystal was obtained from the
intensity change along the integral—oder rods. The adosrption site is consistent with

the STM images if the observed protrusions are interpreted as the cluster of Ag atoms.
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Fig. 1. lilustration of the atomic arrangements of

a honeycomb model(@)and a trimer model
(b).Unit cells of the +/3 X+/3 structure are
shown by solid lines. In the trimer model,
clusters of Ag atoms form triangles. The
length of the +/ 3 X~/ 3 unit cell, a is6.65
A. A parameter x is used to measure the
size of the triangle.
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Fig.2.'® An STM topograph obtained for —1 V
bais on the sample. Lines show the +/3X
+/3 unit cell. The small distortions of the
unit cell arise from thermal drift.
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Fig. 3. Top and side views of the unreconstructed
Si(lll) surface. Broken lines show the 1 X1
unit cell. The +/3X+/3 unit cell is shown
by solid lines.
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Fig. 4. '% The intensity distributions of the diffrac-
tions patterns calculated for the arrage-
ments shown in Fig.l(@Jand (b). The area of
the circle is proportional to the diffracted
intensity. In(b),the value ofx/a is assumed
to be 4/9, and open circles mean the zero
intensities.
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Fig. 5.'"” The intensity distributions of the dif-
fractions patterns observed for the +/3X+/3
structure. The intesnities were obtained
by averaging the intensities along the rods.

Fig. 6. A modified trimer model of the +/3X+/3—
Ag structure. Ag atoms move outwards in
the Fig. 1 (b), and makes triangles at dif-
ferent positions. Ag atoms have four nearest
—neighbor Ag atoms. The distance between
the nearest—neighbour Ag atoms is about
3.4 A, which corresponds to the van der
Waals distance of Ag.
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Fig. 7.

A large scale view of the honeycombly
chained triangle (HCT) model.
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Fig. 8 .'9 The intensity change of the(00)spot as
a function of the wavelength of X-rays,
which corresponds to the |-V curve in low
energy electron diffraction.
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Fig.9.'™ The adsorption site of the Ag atoms with
respect to the unreconstructed Si crystal.
The good fits were obtained only for the
sites(a) and(b). The spacing between the Ag
layer and the unreconstructed Si Ist layer
is2.9%0.1A for the both models. Prelimi-
nary analysis indicates that a Si layer lies
below the Ag layer by about 0.9 A, and
that the surface is terminated by the Ag
layer.
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Fig.10.'® The intensity change of the(2/3 2/3)
spot as function of the wavelength of X —
rays. From the period of the intensity
oscillation, we can say that the Si atoms
on the Ist and 2 nd layers shown in Fig. 9
are displaced considerlably from the bulk
positions.
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Fig.11.'% STM image, with contrast enhancement,
of a Si(111) 7T X T to Si(111 ) +/3X~/3—Ag
domain boundary, recorded with a positive
sample bias 2 V.
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