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We discuss the sr electronic states of a graphite sheet which has topolegical defects or edges on a nanometer scale.
The former is the case that pairs of pentagonal and heptagonal rings are introduced in the hexagonal network of a graph-
ite sheet. In the latter case, we take notice of nanographite, which is a kind of graphite fragment of a nanometer size.
Through the whole, we demonstrate how the & electronic states vary under the control of the nanometer topology of the

three-coordinated 7z -electron network in a graphite sheet.
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Fig. 1 {a) Pengagonal ring and (b) heptagonal ring in =
graphite sheet.
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Fig.2 (a) Network of a graphite sheet and (b) the topologi-
cally equivalent tiling of bricks. {c} Introduction of a
pair of pentagonal (double hatched) and heptagonal
(hatched) rings into a graphite sheet and the resultant
dislocation.
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Fig.3 (a) Azupyrene defect in a graphite sheet. (b) Periodi-
cal arrangement and gecmetrical parameters. {c) Opti-
mal structure of the graphite sheet with azupyrene de-
fects.
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(a) {b)

Fig.4 (a} Kekulé pattern on a graphite sheet. (b} Band struc-
ture of a graphite sheet.
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Fig.5 Band structure when (a) L =(—3, 6) and M =(9, 0},
(b) L'=(—4, B) and M =(7, 0).

(a)

Fig. 6 {(a) Graphite sheet with an azupyrene defect line. (b)
Arrangement with L =(3, 0). (¢) Wave functicn in the
flat band, (see text.)
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Fig, 7 Skeletons of () armehair and (b) zigzag ribbons.
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Fig. 8 (a) Energy Band of armchair ribben with ¥ =30 and
(b) the projected band structure of Fig. 4 (b) onto an
armehair axis. () Energy Band of zigzag ribbon with
N =30 and (d) the projected band onto a zigzag axis.
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Fig. 9 Wave funciions of the flat band for a semi-infinite
graphite sheet with a zigzag edge.
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Fig. 10  (a) Density of states of the zigzag ribbon when N =
11 and (b) the peak hight of the density of states 7.
vs ribbon width N.
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