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Simulations of scanning tunneling microscope images for vanadyl phthalocyanine
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Abstract
We presented the simulated scanning tunneling microscope STM  images of vanadyl phthalocyanine VOPc¢ and vanadium
phthalocyanine  VPc  molecules as well as their electronic structures obtained by using the first-principles method. The simulat-
ed STM images show submolecular structures and four-leaves at its periphery and well reproduce the features of the experimental
images. The main difference between the two molecules is that the central vanadium ion in VPc appears as a bright bump in the
molecular image while there is a hole at the centre of the molecular STM image in VOPc. The simulated images are interpreted

by that VPc molecule has significant d,? character near the Fermi level while the dark central region is attributed to the oxygen

atom causing the d.? states far away from Fermi level in VOPc¢ molecule.
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