Abstract:

Mass selected geometrically magic clusters fromisAtp Ag'g23:0 Were deposited at 165 K
on HOPG and Au(111) functionalized with monolay@vi.) of Ceo molecules and imaged
with scanning tunneling microscopy (STM) at 77 KeWbserved extremely narrow cluster
height distributions. The cluster heights are imdj@greement with calculated heights by
assuming a spherical shape of the clusters. Weestulde thermally activated decay of the
deposited clusters. UsingsHOPG or 2 ML Gy/Au(111) the cluster heights are stable for
more than 12 h at room temperature (RT). For 1 MYATI(111) the clusters penetrate the
Cso monolayer. Atomistic calculations reveal a prodagsvhich the clusters decay atom by
atom through 1 ML &/Au(111) at RT due to a low barrier height for tin@nsport of Ag
atoms through the g layer. This barrier is much higher for clustersML Cgso. A sharp
maximum at 1.5 nm cluster height forms during thuster decay, indicating that there exists
some metastable 'supported magic number. The radtas cluster size also occurs by
Ostwald ripening of Ags and Ago — geometrically non-magic clusters — after RT ating.

In addition we investigated Ag islands which wemrnied by atom evaporation on
Cso/Au(111) at T<50 K and annealed the Ag islandsaRT. The Ag islands on 1 MLg
penetrate the & film already below RT and form islands below thg @hile the islands on 2
ML Ceo grow by ripening and coalescence during RT anngaln contrast grown Pb islands
do not penetrate 1 MLgJAu(111) but grow due to coalescence and ripening.

In order to study the electronic structure ultréstigphotoemission spectra (UPS) of Agand
Ag’gr3:9 Clusters were performed. Additionally for Agess and Adersso clusters we used
scanning tunnelling spectroscopy (STS) at 5 K amésured identical spectral features for
individual clusters with the same selected sizee $pectra can be classified in different
groups showing energetic shifts of the peaks dudifferent shapes of the STM tip. For this
reason we measured STS spectraggfiilecules as reference.

Additionally the properties of §/Au(11l) and G/HOPG were investigated. 1 ML
Cso/Au(111) shows three different phases and diffei@gt orientations. For 1 and 2 ML
Ceo/HOPG three different orientations of singlepGnolecules including intramolecular
orientations were investigated with STM at 5 K whian be assigned to the pentagons and
hexagons of the § molecules.
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