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In this thesis, effects of chemical modification on electronic properties of open singlet molecular systems were
investigated with quantum chemical computational methods. Although graphene is widely known as a system
which has radical character on its ede state, several open-shell polycyclic aromatic hydrocarbons are
synthesized by bottom-up approach. Electronic properties of these molecules which have substructures similar
to zigzag edge, phenalenyl skeleton or TOT skeleton as radical sources are easily affected by chemical
modification. For the reason, zethrene series and TOT derivatives were employed as open singlet molecular
systems. Zethrene series have two phenalenyl units which interacts each other through chemical bonds. On the
other hand, TOT derivatives have through-space interactions. In the point of view of these interactions,
chemical modification of open singiet molecular systems were studied.

Firsts, I investigated interaction between phenalenyl as elementaly radicals and O, molecule to find
chemisorption state. Next, the sorption state was extended to zethrene molecules which had through-bond
interaction and effects to electronic properties were elucidated. In addition, using an elastic scattering Green’s
function method, I-¥ characteristics of these systems were also calculated. In the results, it was shown that
conductivity of these systems could be controled by chemisoprtion of O, molecules.

In the case of through-space systems, electronic states of two derivatives of TOT (BrsTOT and (t-Bu);TOT)
were analyzed with Hubbard model Hamiltonian. In the resalts, it was shown that Br;TOT and (t-Bu); TOT
were metalic phase and inslater phase, respectively. Furthermore, I-¥ characteristics of these systems were also




calculated with nonequiliblium Green’s function method and comparable results were obtained.
As stated above, it is showed that electronic properties of open singlet mlecular systems can be controled by
suitable chemical modifications.
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