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[Abstract]

Nanocable (NC) is an array of all-trans conjugated chains periodically bridged by alkyl chains.
The prototype NC comprising alternately-arranged polydiacetylenes and polyacetylenes is
constructed by the polymerization of alkatetrayne molecules physisorbed on a graphite (0001)
surface in an ultrahigh vacuum. The ultraviolet photoelectron and metastable atom electron
spectra (UPS-MAES) of monomer monolayers exhibit minute features corresponding well to
those in the densities of states (DOS) obtained by the first-principles calculations, which is in
line with high regularity in molecular arrangement observed by STM and enables us detailed
band assignments. Spectral changes by polymerization are interpreted with the DOS, wave-
functions, and energy dispersion relations of NC calculated under periodic boundary condi-
tions and the peculiar electronic structures are revealed. The top of the HOMO band and that
of the 2"¥ HOMO band are distinctly observed in the UPS but not in the MAES because the
alkyl chains drawn to the conjugated chains prevent He* from interacting with the & orbitals.
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Fig. 2. DOS for a DTTY molecule (i) and infinite
NC (ii), difference DOS (ii)—(i) (iii), and energy
dispersion relations for NC conjugated chains (iv).
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Fig. 3. He | UPS for a graphite substrate (0), a
DTTY monolayer prepared on the substrate (i),
and the specimen after 12 h of UV irradiation
(ii). Difference UPS (ii)—(i) is shown as (iii).
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Fig. 4. He* MAES for a graphite substrate (0), a
DTTY monolayer prepared on the substrate (i),
and the specimen after 12 h of UV irradiation
(ii). Difference MAES (ii)—(i) is shown as (iii).



