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2D Materials

Graphene hBN :
family Graphene ‘white graphene’ BCN Fluorographene Graphene oxide
; ; Metallic dichalcogenides:
Semiconducting NbSe,, NbS,, TaS,, TiS,, NiSe, and so on
2D dichalcogenides:
chalcogenlides MosS,, WS,, MoSe,, WSe, MoTe,, WTe,, sconduct
ZrS,, ZrSe, and S0 on Layered semiconductors:
2 - GaSe, GaTe, InSe, Bi,Se; and so on
Micas, L Hydroxides:
BSCCO 3 3 Perovskite-type: Ni(OH),, Eu(OH), and so on
. LaNb,0;, (Ca,Sr),Nb;0,q,
2D oxides . Bi,Ti;0,,, Ca,Ta,TiO,, and so on
Layered TiO,;, MnQ,, V.0, Others
Cu oxides | TaO,, RuO, and so on

A. K. Geim & |. V. Grigoreiva, Van der Waals Heterostructures.
Nature 499 419-425




Van der Waals Heterostructures

A. K. Geim & |. V. Grigoreiva, Van der Waals Heterostructures.
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Energy

Formation of Electronic Bands
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More About Electronic Bands

Conduction Band

AE = Band Gap

Valence Band

Momentum
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Basics of Pump-Probe Spectroscopy
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Differential Reflection Example
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N. Kumar, Q. Cui, F. Ceballos, D. He, Y. Wang, and H. Zhao, Phys. Rev. B 89, 125427 (2014)
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Band Alignment Engineering
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S. Lee and Z. Zhong, Nanoelectronics circuits based on two dimensional atomic
layer crystals. Nanoscale 2014, 6, 13283-13300



Band Alignment Engineering

Example 1 Example 2
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Band Alignment Engineering
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Experimental Setup
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Layer Selective Pump Probe
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Carrier Dynamics in Multiple layers
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Carrier Dynamics in Multiple layers
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Carrier Dynamics in Multiple layers
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Results
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