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Why band unfolding?

= Impurity doping, substitution, and so on are technologically important.

= To treat imperfection in crystal, supercell scheme Is often used.
Very complicated!
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Brief review of band unfolding method
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Notable things:

= Assumption that the system has single PC (Single PC representation)
= The unfolded bands have the periodicity of the primitive cell

It is easily understood by considering the relation: P — ﬁk+G

P =3, [OR0) (PRE
éunf{jld(ke z) = ﬁi@sc(g)ﬁk has the periodicity of the PC.




Direct comparison with ARPES measurements for whole BZ
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Excellent agreement!

New J. Phys, 17 083010 (2015).
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Our results clearly show the usefulness of the band unfolding method

It' s a happy story so far---
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Serious problem for multi-periodicity matter

Breakdown of the assumption of the conventional unfolding scheme:

= The assumption of single PC representation collapses.
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Multi-periodicity materials are ubiquitous!




What happens, if we apply the unfolding scheme to
multi-periodicity matter?
Target: tBLG
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tBLG is a good example of multi-periodicity materials



What happens, if we apply the unfolding scheme to

multi-periodicity matter?
Most prominent result is no interlayer-interacting tBLG. ("."The band is much simpler)
For the no interacting system, Two independent unfolding calculations were performed for each
monolayer.
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Ghost bands appear!



New band unfolding method for multi-periodicity materials
- Multi-space representation-
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Novel band unfolding method for tBLG
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Ghost bands are much clear than the real ones




Summary

Part |, Great success of the band unfolding technique

Unfolded bands give good agreement with the ARPES

measurements for TiS, and Ni,,;TIS,
New J. Phys, 17 083010 (2015).

Part I, Novel band unfolding technique for multi-periodicity materials

Ghost bands appear for multi-periodicity materials by the
conventional unfolding scheme
New unfoldlng scheme proposed and clarlfled Its validity
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