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Description of theresults:

Our previous experience with deposition and groathgold nanostructures on the reconstructed
Ge(001) (see previous reports on WP 1.3 activitdenonstrated that in the temperature range
required for the AtMol devices, it is essentialtygossible to obtain clean metallic Au islands, waith
part of the Au material intermixed with the surrding Ge substrate [see ref. 1]. This finding came
surprise, since several previous report were ctajnhat gold was able to form well defined Au
nanowires on a single Ge(001) substrate [2-3].dswlso found that any post-deposition thermal
treatment resulted in substantial long range deyand of the island surrounding surface, making
proper H passivation of the inter-island surfacacpcally impossible. The next candidate with some
supporting reference data [4] is Ag, and undettdisi& 1T3.2 of the project we performed a systematic
study of atomic Ag beam deposition and growth aa| reconstructed face of Ge(001) at various
substrate temperatures and post deposition angealin

As a result of those studies we have establisheddh example, well defined, submicrometer
size metallic silver islands were formed by evagion of silver (equivalent of 4 ML or more ) at
elevated temperature (around 675K) of the (2x19pmetructed Ge(001) surface. At those conditions
the growth of silver follows a Volmer-Weber mechani and the Ag islands could be well
characterised under both the high resolution eactnicroscope of our 4-probe systeBrréur !
Source du renvoi introuvable. and 2), as well as with the LT-STM microscojer¢ur ! Source du
renvoi introuvable.). Please, note the faceted side walls of the dslahich reflects an equilibrium
shape of Ag nanostructures.

Lowering the amount of deposited Ag and/or the sabstemperature during growth resulted
in reduction of the size and the height of the eesipe islands. For example, 0,25 ML Ag deposition
at room temperature (see Fig. 3) yields 2 typestroictures. 2D short nanowires have a hight of 0,1
nm well aligned along the reconstruction rows of@&). More abundant 3D rectangular islands have
size of a few nanometers and a height of 0,7 nemHAfig. 3 it is clear that Ag island do not modify
the contrast of the surrounding substrate surfaocectiange of the electronic band structure), atlea
for the 2 bias voltages: -2V and +1V.

For extending the results into a hydrogen passivgermanium, 2 parallel strategies were
applied: - the first involved Ag deposition on piasly H passivated Ge(001), - the second applied
Ag deposition on clean, reconstructed Ge(001) ¥adld by H passivation. In the first case (see
Fig.4), deposited Ag atoms tend to nucleate asthitace dangling bonds. A comparison of the high
resolution images of the surface prior and aftgrogéion of 0.05 ML Ag (Fig.5), indicates a strigin



difference in the dangling bond appearance afgmAcleation. Further increase of the amount of
deposited Ag results in high density of relativelyall rectangular islands formed on H passivated
Ge(001) substrate as seen in Fig. 6. Thereforefaiaricating low density of relatively large Ag
structures on H:Ge(001) only the second strategffestive. In our report on 4D1.1 we demonstrate
that Ag islands fabricated with this method on logdmated germanium have sufficient size and
distribution of interspacing for surface conducnteasurements in a 4-probe geometry.

Fig. 1. High resolution SEM images of Ag rectangular islands and nanowires formed by 2-6 ML
deposition of atomic Ag at (2x1) reconstructed Ge(001) kept at 675 K.
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Fig. 2. Topographical characterisation of the Ag island (left upper part of the figure) grown on
Ge(001) with the SEM microscope. The cross-cut through the side wall of the island is shown in the
central part of the of the figure. The inset in the right bottom part of the figure shows LHe STM
(imaging conditions: -2V, 20pA) images of the island and the neighbour substrate area. The contrast
scaleif the various sectors of the image was adjusted to show atomic structure details of theisland.
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Fig. 3. Ag nanoidands obtained by deposition of 0,25 ML of the material on Ge(001) at room
temperature. LT STM imaging parameters are:-2V, 5pA (left panel) and +1V,5pA (right panel).
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Fig. 4. LT STM image oH:Ge(001) surface before (left image, -2V, 10pA) and after evaporation of
0,05 ML of silver (right image, -2V, 100pA).



Fig. 5.H:Ge(001) surface before (left image, +1, 10pA) and after evaporation of 0,05 ML of Ag (right
image, +1, 5pA).

Fig. 6. Topographic image (Ieft) and current image (right) of silver islands on H: Ge(001) surface after
evaporation of 2ML of silver (+2V, 5pA).
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