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Following the research in the previous research period, we investigated the optically excited
states of a two—dimensional spinless Fermion model. This model describes the following three
effects; the Fermion hopping between nearest—neighboring (t0) sites, the inter—Fermion repulsion
between the nearest—neighboring sites (V) and next—nearest—neighboring sites (V'). In this
research period, we particularly analyzed the strong—coupling regime in that the values of V and
V' are relatively large compared with that of t0. First, we selected the combinations of V and

V' that give the so—called checkerboard-type charge ordering (CO). Next, we calculated the
excited states above those ground states when the V' value is large enough to make the frustration
effect work substantially. As a result, we found more conspicuous domain—excitation effect

than those for the weak—coupling case that we dealt with in the previous period. This domain
effect means that multi-Fermions are simultaneously excited triggered by only one photon, and
this finding is thus expected to give a new possibility to detect new elementary excitations in

two—dimensional materials.
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