Supramolecular Rotary Device

For years a lot of efforts have been put on designing organic molecules
whose properties can be exploited for building up artificial molecular
devices. Together with our partners from the University of Basel and
the ETH Zurich we created a specially functionalized molecule that on
a Cu(111) surface does not only form a nanoporous network, but also
have the right size to be nested on top of the pores.

The whole system is thus the result of a very delicate balance and re-
quires stable STM conditions at low temperatures with low current
setpoints (down to 5pA) and minimum of noise. Furthermore, the mo-
lecules nested on top of the pores can perform a hindered rotation and
snap into three different, distinguishable positions. The rotation can be
either induced thermally or by the STM tip. The switching of the mole-
cules direction is stable and reproducible.

The stability and the reliability of our combined setup of the Nanonis
control system with the Omicron LT-STM proved to be essential for ma-
king this experiment. We plan further refinements of the design of the
molecule in order to get assemblies with increased activation energies
for technological applications.

STM image of supramolecular assembly of porphyrin derivates on a clean
Cu(111) surface at T=77 K.
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Nanonis Modules in Use:

e Base Package
e Omicron Adaptation Kit

System:
e Omicron LT-STM
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