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The electronic properties of nanographene and their chemical modification effect are

reviewed. The presence of the zigzag edge in nanographene gives edge states, which are the

non-bonding spin-polarized m-electronic states between graphene m- and w*-bands, and are

localized at the zigzag edge sites. The edge states having the large density of states at the

Fermi energy play an important role not only in the electronic properties of nanographene but

also in view of chemical reactions. The fluorine termination of the edge sites causes the reduction

in the spin polarization of the edge state, while bromine termination enhances the spin-orbital

coupling of the edge state.
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Fig.1 Honeycomb lattice of graphene. The black lines
denote the directions for zigzag and armchair

edges.
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Fig.2 (a) m- and = *-bands of graphene. (b)The
electronic density of states of nanographene
having the edge. The Fermi energy EF is located

at the position of the edge states.
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Fig.3 The electronic structure of nanographene having zigzag edges. (a)The spatial distribution of the edge states.

(b) The energy dispersion curves. (¢) The schematic view of the loacalized spins at the zigzag edges. The

noon

ribbon width is the thirty times larger than the unit cell length. "m" denotes the magnitude of spin with

typical parameters. The position of the edge states are indicated by the ellipsoid in (b).!
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Fig.4 The spin states of condensed polycyclic aromatic
hydrocarbon molecules with (a) open shell and
(b) closed shell structures. (c) The magnetic

structures of linear and triangle-shaped molecules.
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Fig.5

The spin distribution of nanographene with the

edges terminated by (a) hydrogen and (b) fluorine.
The left and right side edges correspond to the
Fujita and Klein edges, respectively, in either

case.!0
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Fig.6 The microscopic structure of activated carbon

fibers.
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Fig.7 The schematic view of the reaction between nanographene and fluorine. (a) The reaction at the chemically

active edge site. (b) The reaction at the interior carbon site with the generation of the dangling bond spin.

(c) The termination process of the dangling bond spin.
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Fig.8 The fluorine content dependences of (a) the
localized spin density and (b) the mean molecular
field coefficient for nanographene.
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Fig.9 The bromine content dependence of (a) ESR

linewidth and (b) g-value (Ag = g — 2.0023)
for nanographene.
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