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Topological Solitons and Low-Energy Phenomena on Noncommutative Space
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Noncommutative geometry is realized in the quantum Hall (QH) system. Charged excit
ations in the QH system are noncommutative skyrmions. On the other hand, parallel magnetic field penetrate
s into the bilayer system as quantized sine-Gordon soliton fluxes. I have analyzed a scattering process of

skyrmions against a sine-Gordon soliton lattice and compared the theoretical results with the experimenta
I results due to Sawada"s group (Kyoto University) with good agreement. Next, | made a theoretical study o
T the Josephson-like phenomena in a bilayer QH system for various way of feeding current to the system. |1
have compared the results with the experimental results due to von Klitzing"s group (Max-Planck Institute
) with good agreement. I have also analyzed Goldstone modes in the canted antiferromagnetic phase of the b
ilayer QH system within the framework of the noncommutative geometry. Then, | have predicted the existence
of spin-Josephson current.
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B1c. Josephson Geometry
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