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Quantum entanglement phenomena in organic massless Dirac electron systems
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Entanglement plays an important role to the development of quantum
computers. The technique has developed in the quantum optics field mainly. In this study, we tried
the creation of the entanglement in the organic Dirac electron systems in the magnetic field at low
temperature. The controls of the field strength, the field angle and the Fermi level causes the
level crossing of Landau levels. The spin and the valley splitting energies of the Landau levels is
nearly equal 1In this system. Thus, it was expected that the split Landau levels were entangled
complicatedly at the vicinity of level crossing.

In this study, we demonstrated theoretically that the entanglement entropy became highest at the

vicinity of Landau level crossing. On the other hand, the characteristic feature could not be

detected in the experiments of the quantum transport and the specific heat. However, we could find a
new physical phenomenon. The broken chiral symmetry gave rise to axion electromagnetic responses.
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