NANOMANIPULATION OF AU NANOCLUSTERS
ON THE NACL(0O01) SURFACE BY NC-AFM

* Department of Applied Physics, Aalto University, Helsinki, Finland Finland

> CINaM-CNRS, Marseille, France teemu. hynninen @t f

: 1,2 1,2
h T. Hynninen* C. Barth? C. Henry> A. S. Foster
A’ @ ! Department of Physics, Tampere University of Technology, Finland ampere U::VB;ISTE’E%%%
u B

‘ ' l manipulation
INTRODUCTION Nanomanipu|ati0n of 3 byvperltical

mani ulatlon
P approach

gold clusters on NaCl .. Py scanning

realized In experi-
!

ments, moyemen’F of ' «® " .

clusters anisotropic. ‘ r ¥ *

Non-contact AFM  offers
tools for intricate study of
nanocluster properties and
nanomanipulation enabling,
e.g., exact design of nano-
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CONCLUSIONS

Experimental

@® nanomanipulation of Au
clusters on NaCl(001)

® clusters move only in [110]

directions, not [100]

Metallic nanoclusters adsorbed on insu-lating
surfaces are promising candidates for next
generation catalysts Iin various important
processes, and the size, shape and adsorption site
of the clusters have profound effects on the
reactive properties of such catalysts. Being able to
control these variables would allow for
optimization of the catalytic properties. Thus, the
ability to manipulate clusters and single atoms on

Insulators is an invaluable tool in the study and INSU LATING
design of nanocatalysts. ‘ THIN FILMS

Besides catalysts, ,

also other nano- Metal clusters adsorbed on
structures  such insulating thing films exhibit
as nanowires charge transfer between the
could be fabri- cluster and substrate. This creates
cated using nano- yet another degree of freedom

manipulation | | for catalyst design. ,
methods. So, as the next step, we

3 are planning nano-
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Theory

@® Au very mobile on perfect
NaCl, vacancies anchor

® joint movement of Au and

a Na vacancy prefers [110],

as seen in experiments
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Although  manipu- 0 Weak adsorption
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Nanomanipulation of atoms with AFM typically . g ('B" A "
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the surface, it affects the local potential energy
landscape. If positioned suitably, the tip can lower
the energy barriers between sites, allowng atoms

direction of move-
ment, but the pre-
sence of defects In-
duces anisotropy.

Cl vacancy

Na vacancy Vacancies less mobile
divacancy

to hop from one position to another - on surface or
between the tip and the surface.

Large nanoparticles can be manipulated simply by
pushing with the AFM tip. However, manipulation
of clusters of some tens or hundreds of atoms is
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not as simple as the shape and size fo the clusters . [110] Au cluster by vacancies
may be altered dur.ing the manipulation events, . [100] +
which may be undesirable. Method % — | [110] Cl vacancy
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