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Noninteracting SFIS

Topological (crystalline) Insulators

Gaplessness guaranteed by
NONSyMmMorphic symmetries at
certain electron fillings




NON-Symmoronic symmetnes

WO types of symmetries
> SymMOorpnic symmetries preserve origin

> NON-Symmorphic symmetries unavoidably
translate spatial origin

> Examples: MX2 monolayers (Zrle,MoTez, \Wies)

» [hree symmetries: Screw rotation, Glide-
reflection and inversion symmetry




Bana Structures

Three different types of band structures

> Filling enforced semimetal (E1)

» Band insulators (E»)

> topological semimetal due to band inversion
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Matenal exampies

> New class of band-inverted
topological semimetals

> Band inversion of orthogonal
sScrew representations leads

to robust Dirac crossing along
X

> [ype-ll Dirac cones




Ivoe-Il Dirac fermions
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lopological classification




light-binding moael: VV ez
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Consequences for 50D material

Wiez: ludicrous magnetoresistance
> 1.7 x10°% at 2K and 9T
» Mobilities up to 167 000 cm?/Vs

» (compensated) electron and hole pockets

» (Circular Dichroism in ARPES experiments



Hign-MR theory



Wileo / Moleo

bulk + SOC
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Consequences. transport
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Consequences. transport

Serry curvature around electron
and nhole pockets In bilayer VW les
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=xpenmental evidence .
bilayer
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arxiv:1006.00126



=xpenmental evidence

50 x 30 nm (Yazdani group)



Circular Dichroism

>  phase sensitive tool to probe
electronic structure

»  (Can capture effects of Berry's
-hase

> 33d

> 3Sd

> 3Sd

PRL 107, 166803 (2011)



Circular Dichroism

> USe Of ap-Initio wave
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summary

> New topological band inverted
2D semimetal In non-
symmorphic crystal structures

» [opological classification using
non-apelian Wilson loops along
non-contractible loops

—operto Car Aris Alexandradinata

>  Monolayers Mo Tex/\VTes without
SOC as material examples

> Non-trivial monolayer structure
nas consequences for the 3D
materials
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