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Weyl semimetal

Nielsen-Ninomiya theorem

One Right-moving Fermion

Dimension?
Symmetry?

On a Lattice: Crystals

double fermion

left-moving state
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WSMs notoble properties

Wyel Semimetal: notoble properties

Broken symmetry mecanism
Time-reversal symmetry-TRS.
Inversion Symmetry.

Fermi arcs.
Chiral anomaly
negative magnetoresistence.

T-broken symmetry
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Type I and type II Weyl semimetal

Type I and type II Weyl semimetal

Type I WSM
Weyl cones exhibit
linear crossing bands.
Lorentz symmetry.
point-like Fermi surface
cross-section.

Type II WSM
Weyl cones are tilted
about the energy axis.
Broken Lorentz
symmetry.
non-point-like Fermi
surface cross-section.
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Transition Metal Diacholgenides-TMDs WTe2 and MoTe2

Transition Metal Diacholgenides-TMDs WTe2 and
MoTe2 → WSM Type II

Janus-TMDs

Workflow
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Theoretical approach

3D Fermi Surface: WTeSe-XX 1T ′

Surface States
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Janus-TMDs Topological classification

Janus-TMDs Topological classification

Type I - WTeSe-XX 1Td

Weak Type II - WTeSe-XX 1T ′

Strong Type II - CrTeSe-XY 1Td
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Janus-TMDs Topological classification

Difficults...

Fermi arcs and Weyl points

Type II Weyl semimetal
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Janus-TMDs Topological classification

Protocol: MoTeSe-XY 1Td

Bulk bands
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Topological charge
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Janus-TMDs Topological classification

Protocol: MoTeSe-XY 1Td

candidate 1: E=-0.0197eV candidate 2: E=-0.0226eV

Sabrina Rufo Center of Physics and Engineering of Advanced Materials- CeFEMA Beijing Computational Science Research Center - CSRCWeyl Semimetal Type II classification. November 18, 2021 13 / 18



Janus-TMDs Topological classification

Protocol: MoTeSe-XY 1Td

cadidate 2: E=-0.0226; Weyls projection;Energy crossing

Sabrina Rufo Center of Physics and Engineering of Advanced Materials- CeFEMA Beijing Computational Science Research Center - CSRCWeyl Semimetal Type II classification. November 18, 2021 14 / 18



Janus-TMDs Topological classification

Janus-TMDs Topological classification

Topological charge and Weyl energies
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Janus-TMDs Topological classification

Janus-TMDs: CrTeSe – XX 1Td
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Conclusion

Review

Weyl semimetal
Janus-TMDs.
Topological classification.

Thank you!
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