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Abstract

We developed and generalized our matlab
toolbox for semiempirical charge-transfer
exciton calculation based on Pariser-Parr-Pople
model to one-dimensional nanotubes with or
without helical symmetry. The codes are easy
to modify and extend for various applications
including standard electronic calculations,
linear and nonlinear optical response functions,
small molecules or systems with translational
symmetry. Resently, we have successfully
perform the calculation on SWNT and obtained
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the corresponding excitonic spectrum.

We present general symmetry considerations of
carbon nanotubes, and their implication on the
degeneracy of the corresponding energy bands.
It has been shown that single-wall carbon
nanotubes could be either semiconducting or
metallic depending on the modulus of n-m w.r.t.
31s0,1,2. We discovered that this
conclusion 1s valid only 1n the tight-binding
limit where the three-fold rotational symmetry
1s preserved. When the three-fold rotational
symmetries of the graphene sheet are removed
upon the formation of a single-walled carbon
nanotube, the accidental degeneracy at high
symmetry point will be removed except
armchair SWNTs.

Additionally, we have also obtained pretty good
results on the quantum transport through a single
molecular junctioncontaining extended metal atom
chains (EMACs). We applied non-equilibrium
Green's function method at the level of the extended
Huckel theory to the calculation of the I-V
characteristics for quantum transport through a
single molecular wire containing EMAC molecules
of the type,
M3(m3-dpa)4(NCS)2(dpa=2,2'-dipyridylamide), M
= (Co, N1, and Cr. The agreement with experimental
observation is quite satisfyling.

Keywords: exciton, biphenylene, nanotube,
quantum chemistry
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