Growth of dipolar molecule CIAIPc on solid state surfaces
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1. CIAIPc molecular structure and adsorbed geometries.
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3. Monolayer CIAIPc on Au(111) defect. The dimension of the SQUAre UNit s s s s
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The disordered phase of CIAIPc on
HOPG Is composed of two different
unit cells, as indicated by the white
square and pink rhombic. Lattice
mismatch between the neighboring
molecular stripes is helpful for
reducing intermolecular dipolar-
dipolar interaction.
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0.7 ML CIAIPc on Au(111) with Cl-up configuration.

Loose-packing structure with intermolecular space
of ~1.59 nm.

The growth of CIAIPc on HOPG is In
the layer-by-layer + islanding mode.
Before the HOPG surface is full
covered with one monolayer CIAIPc,
the 2" Jayer islands are formed. The
2nd Jayer CIAIPc is packing in Cl-
down configuration. The Cl-down
molecule iIs Imaged as four-lobe
pattern similar to the other reported Pc g
molecules. The unite cell of the 2d '
layer CIAIPc isa 1.52 x 1.52 nm?
square the same as the underlying
unidirectional phase. Careful analysis
of the Island edges and incomplete
stripes reveals that each 2" layer
CIAIPc molecule adsorbs at the centre
of the underlying unit cell.

Cl-up configuration and 40% molecules in Cl-down
configuration. Regimes with short-range ordering are
observed, formed by Cl-up (Cl-down) pairs
alternating with Cl-down (Cl-up) single molecules.
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Sub-monolayer CIAIPc on different substrates
1 ML Au(111) (annealing)

Monolayer CIAIPc on Au(111) after annealed at 200°C.
The population of the Cl-down molecules is reduced to
5%. Vacancies are also observable. The intermolecular
distance Is about 1.40 nm.
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1. Molecule-substrate interactions:
ClAIPc molecular 17 plane , Cl interacting with the substrate
HOPG >
Au(lll) >
Ag(l11) =

2. Theroles of dipole-dipole interaction: HOP G, obviously; Au(l11), observable at
monolayver; Ag(111), confused.

The monolayer CIAIPc on Ag(111) is composed of

50% Cl-up molecules and 50% Cl-down molecules. 1 Department of Physics, National University of Singapore

The distribution of the Cl-up and Cl-down molecules 2 Department of Chemistry, National University of Singapore
is disordered. It suggests that the interaction of the Email: phycw@nus.edu.sg (W. Chen) and
Ag(111) substrate with the Cl atom is comparable to phyweets@nus.edu.sg (A. Wee)

that with the molecular 1 plane.
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