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The adsorption of Ag on Ge(001) surface has been studied with first-principle calculations for a coverage range from
an isolate Ag adatom up to second Ag atom on the surface. Some stable sites of Ag adatom on Ge(001)-2x 1 recon-
structed surface were found. The scanning tunneling microscopy (STM) images of each stable or metastable site for the
adsorption of a low-coverage of Ag adatom are calculated. Two-dimensional Ag islands observed by STM experiments
consist of Ag ad-dimers which lie on the trenches between two Ge dimer rows. The ad-dimers are parallel to the under-

lying Ge dimer direction.
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Fig. 1 A schematic top view of Ge(001) surface with c(4x 2)
structure. The 4x 2 unit cell is indicated by dashed
lines. The B 1, B 2, D and H sites are indicated.
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Fig. 2 Potential energy surface for Ag adsorption on Ge
(001) surface for physisorption. The site D at the
short-bridge is a physisorption without breaking the
dimer.
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Fig.3 Potential energy surface for Ag adsorption on Ge
(001) surface for physisorption. Physisorption with-
out breaking the dimer takes place on site D at the
short-bridge.

L

Fig.4 Potential energy surface for Ag adsorption on Ge
(001) substrate with zig-zag dimer row.
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Fig. 5 Adsorption model for two Ag atoms on Ge(001) sur-
face.
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Fig. 6 (a) Filled-state STM image of site B1 acquired with sample bias of
[03.0 V. (b) Empty-state STM image of this structure acquired with
sample bias of (J 1.0 V. For clarity, a ball-and-stick structural model
is drawn. The solid and open circles represent Ag and Ge, respec-

tively.

(@)

(b)

Fig. 7 (a) Filled-state STM image of site D acquired with sample bias of
[03.0 V. (b) Empty-state STM image of this structure acquired with
sample bias of [ 1.0 V. For clarity, a ball-and-stick structural model
is drawn. The solid and open circles represent Ag and Ge, respec-

tively.
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Fig.8 (a) Filled-state STM image of site B2 acquired with sample bias of
[0 3.0 V. (b) Empty-state STM image of this structure acquired with
sample bias of 0 1.0 V. For clarity, a ball-and-stick structural model
is drawn. The solid and open circles represent Ag and Ge, respec-

tively.

Fig.9 Filled-state STM image of the parallel Ag ad-dimer
structure acquired with sample bias of [0 3.0 V. For
clarity, a ball-and-stick structural model is drawn. The
solid and open circles represent Ag and Ge, respec-
tively.
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