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Dynamics of topological solitons in noncommutative space
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Noncommutative geometry is realized in the quantum Hall (QH) system. We have constructed a
microscopic theory of noncommutative skyrmions, which are quasiparticles in the QH system. In the
bilayer QH system, parallel magnetic field penetrates between the two layers as sine-Gordon solitons,
and forms a soliton lattice beyond the critical point. We have analyzed the scattering of the Hall current
against the soliton lattice, which is shown to yields an anomalous resistivity in the QH regime around
the critical point and explains the experimental data quite well.
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