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Stress Release-Induced Cobalt Phthalocyanine Rotor Array

ZHAO Li-juan, XIE Zheng-bo, @ WANG Ya-li,
LI Yu-zhi, LIU Lei, SHI Ming-xia, WANG Jun-zhong

School of Physical Science and Technology s Southwest University , Chongqing 400715, China

Abstract: It is very important to study the artificial molecular motors or rotors, not only for grasping of
movement laws of molecular motors, but also for the understanding of the microscopic driving mechanisms
of molecular motors. In the natural world, however, most molecular motors work near the interface or
surface. Thus it will be more practical to study the molecular motors or rotors on the solid surface in con-
trast with the precious work. In this paper, the adsorption and self-assembly of cobalt phthalocyanine
(CoPc) on Cd(0001) surface have been investigated by low temperature scanning tunneling microscopy. By
low temperature growth, it has been found that there are three kinds of randomly distributed vacant struc-
tures in the CoPc monolayer: single-molecule vacancy, two-molecule vacancy and three-molecule vacancy.
It has been observed that annealing at room temperature causes spontaneous phase separation: the above
three vacant structures are transformed into uniformly distributed single-molecule vacancy arrays. Of par-
ticular interest, it is found that there is a CoPc rotor which is inside each single-molecule vacancy. At the
temperature of liquid nitrogen (78 K), the mobile CoPc performs the off-center rotation inside the cavity;
at liquid helium temperature (4.7 K), the rotors is frozen at the edge of the vacancy. The above results
provide a new idea for the large-scale preparation of nano-rotating arrays.

Key words: CoPc molecule; Scanning Tunneling Microscope; metal Cd(0001); CoPc rotor
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