2018 2019

Theoretical study of a novel insulating state contolled by a quantization
condition
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We study theoretically a quasi-one-dimensional electronic system consisting
of a few chains and explore the underlying physics of a newly found quantum state dubbed “
electronic anisotropy plateau” , where electronic anisotropy does not change even if anisotropy is
applied exteranlly. We found that the plateau is a novel insulating state characterized by a
quantization condition controlled by the number of chains and the electron density per site. The
quantization condition is also understood in terms of Lieb-Schultz-Mattis theorem. This implies that

the electronic anisotropy plateau is a phenomenon similar to the magnetization plateau in quantum
spin systems and Hall conductivity plateau in integer quantum Hall systems and can be regarded as
the third plateau in condensed matter systenms.
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