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Rise of Graphene
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The Nobel Prize in Chemistry 1996 was awarded jointly to RobertF. The Nobel Prize in Physics 2010 was awarded jointly to Andre Geim
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discovery of fullerenes”. regarding the two-dimensional material graphene”




History of Graphene

By Manchester group

In 2002, PhD project of Da Ji




History of Graphene

Novoselov’s research notebook
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History of Graphene

massless and massive Dirac fermions
two new types of the quantum Hall effect
metallic in the limit of no charge carriers
universal optical conductivity defined by the fine structure constant
Klein tunneling
tunable-gap semiconductor
giant pseudo-magnetic fields by elastic strain
new type of chemistry: graphane & fluorographene
possibility of carving devices on a true nm scale
sensors capable of detecting individual gas molecules
superconductivity in magic-angle graphene superlattice

many more beautiful observations by various researchers for a decade...
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Fame of Graphene
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Continuous Finding of 2D Materials
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Continuous Finding of 2D Materials
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Finding 2D materials through Machine learning
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Experiments

Synthesis of monolayer & few layer

Synthesis of bulk crystal & Exfoliation

ACS Appl. Mater. Interfaces (2019)



Infinite Number of Exfoliable 2D Materials
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Nature Nanotechnol. 13, 246-252 (2018)
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Properties

Growth

Defects

Analytical tools

Applications

Contents of class

Metal (Graphene), Semiconductor (TMDs), Insulator (hBN),
Magnet, Topological insulator

Scalability, Quality (Crystallinity & Uniformity),
Transfer & Contamination, Heterostructure

Advantage, Stacking technique,
interface between vdW layers, Emerging applications

Types (sp3, vacancy, hole, grain boundary)
Healing, Doping, Defect engineering

AFM, Raman & Photoluminescence, TEM,
I-V measurement, Standardization

Electronics, Photonics, Telecommunications, Spintronics,
Energy harvesting & Storage, Composition



