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Influence of disorder and spin exchange interaction on quantum Hall
conductivity in kagome lattice

HU Lingzhi, SHANG Jinglong, JIANG Hongmin*
(' School of Physical Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: The quantum Hall effect under the disorder and Heisenberg exchange interaction in kagome lattices
are numerically calculated. The disorder includes non-magnetic impurities and magnetic impurities, and the
interaction contains the nearby ferromagnetic and antiferromagnetic Heisenberg exchange interactions. The
calculated results show that the enhancement of non-magnetic and magnetic disorder will cause the quantized
Hall conductance platform to be gradually destroyed from the high Landau energy level to the low Landau
energy level. Except for destroying the Hall conductivity platform, magnetic impurities can also lift spin
degeneration, causing the system to undergo a transition from an unconventional quantum Hall effect to a
conventional one. For the Hall conductance under the influence of Heisenberg spin exchange interactions, the
ferromagnetic interaction will also trigger the system to undergo a transition from unconventional quantum Hall
effect to conventional one, while antiferromagnetic interaction has no effect on the quantum Hall conductivity.
This implies that the quantum spin liquid formed in the S=1/2 antiferromagnetic kagome system still retains the
characteristic of zero energy gap.

Key words: quantum Hall effect; quantum spin liquid; disorder; spin exchange interaction
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