Switching and in plane rotation of molecular assemblies of
azobenzene derivative
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In recent years, molecular switches such as azobenzene adsorbed on metal surfaces have
attracted considerable attention due to their potential use in nanotechnology, information storage
or molecular electronics [1,2]. In particular, the 3,3’,5,5-tetra-tert-butylazobenzene (TBA) molecule
is a promising candidate for such studies, due to the four lateral tert-butyl-groups which act as
“spacer leg” to reduce the electronic coupling between the active part of the molecule (azobenzene)
and the metal surface. This azobenzene derivative switches reversibly between the two isomeric
states (frans-TBA and cis-TBA; Fig. 1a). This isomerization has already been demonstrated by
STM using either the electric field induced by a STM tip [3] or by exposure to UV or blue light [4].

Here we report an other effect of electric field for
one monolayer TBA coverage on Au(111). After the
TBA evaporation, molecules are organized in the
trans isomer in the plane of the surface with four
lobes corresponding to the 4 ‘“legs”, with an
apparent height of 0.25 + 0.02 nm (Fig. 1b 1c 1e).
STM imaging at 77K reveals domains only visible in
negative polarity; by scanning theses TBA domains
at -2V (Fig. 1b) bright spots appear, with an
apparent height of 0.36 + 0.05 nm confirmed by nc-
AFM. These spots are usually associated to the
formation of cis-TBA molecules, induced by the
trans-TBA to cis-TBA isomerization under the
presence of an electric field®. For domains imaged
by STM with both polarities, an in plane rotation of
TBA network is observed in STM and nc-AFM
images, after scanning at a negative polarity (-1V).
The origin of this in plane rotation will be discussed.
These results show how crucial are the
intramolecular and molecular-substrate forces
control and understanding in the perspective of
molecular electronics.
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Figure 1: a) Iso-meriza
molecule with light or

electric field
between the two isomers trans-TBA and

cis-TBA; b) STM image of TBA on
Au(111), V = 2.0V, | = 20 pA showing
bright spots corresponding to cis isomers;
c) e) STM images (+1V- 3pA) and d) f)
constant height nc-AFM images of the
same TBA domain before and after
scanning in STM mode at -1V (3pA)
respectively.



