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GRAPHENE VS TOPOLOGICAL INSULATORS
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What are Topological insulators

+*»*Special materials with insulating balk and conducting surface

+* Origin of metallic surface lies special properties of bulk wave function
Bulk surface correspondence
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PbSnSe and Topological Crystalline Insulators

¢ Topological Crystalline Insulators TRS < Crystal Symetry
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3D Dirac semimetals

» 3D equivalent of graphene
*¢* Robust to perturbation

H3p = hvpo - k ¢ Dirac cone is spin degenerated
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+** 3D Dirac semimetals have nontrivial topology — due to band inversion- strong S-O
interaction

¢ Band gap is not open to crate Topological Insulator




Intrinsic 3D Dirac semimetal Accidental band touching

- Crystal symmetry protection from gap opening - Nontrivial topology

- CB and VB touching by composition tuning
- Always at Topological critical point
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Beyond 3D Dirac systems:
Weyl semimetals

“*New state of matter — Chiral Dirac particles H,, = +Avzo -k’

Symmetry breaking

/ \ Family of recently predicted WSM

Dirac pomt i W»WTIl | Weyl point arXiv: 1501.00755

Left and right Dirac electrons

TaAs, TaP, NbAs, NbP

Spin degenerate
3D Dirac




How to get information on type dispersion by magnetic and
transport measurements?

** Lanadu quantization and de Haas von Alphon oscillations (dHVA)

< Osanger’s relation Ar(ex) = (n+y)2meB /h
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Sample information

“*Sample: Monocrystal of Pb0.83Sn0.17Se with reduced charge carriers ~1017 ¢cm3
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SQUID measurements of dHVA oscillations
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Phase determination

**Landau level indexing
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