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3D topological insulators [weak, strong]

insulating in the bulk, states present at the suface

Weak Tl -> stacking layers of the 2D quantum spin Hall insulator

spin has to rotate, non-trivial Berry phase

The surface states of a strong Tl form 2D topological metal

M. Z. Hasan and C. L. Kane: Colloquium: Topological insulators



Weyl semimetals




Building blocks [non-interacting case]
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3D system of non-interacting wires

largest energy scale in the system
[together with wire bandwidth]
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->Fourier transform
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Phase diagram of the non-interacting model

new phase
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Electron-electron interaction and fractionalization
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Electron-electron interaction and fractionalization

Weyl semimetal
-> extended critical phase




Conclusions

- Non-interacting modes encompasses normal insulating phase, a
quantum anomalous Hall, a Weyl semimetal and signle surface
quantum anomalous Hall phase

- Phase transitions are controlled by ratio of tunnel couplings
- With e-e interactions there are analogous phases compose of

closed loops and open planes of fractional quantum Hall states

- non-interacting VWeyl semimetal probably evolves into an exotic
critical phase

- all topological phase are related to weak topological insulators
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