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Van der Waals heterostructures
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Electrical, optical and magnetic properties are tunable

A. K. Geim, I. V. Grigorieva. Nature (2013)
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Van der Waals heterostructures
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L.  A. Ponomarenko et al., Nature 2013 

C. R. Dean et al., Nature 2013
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A. K. Geim and K. S. Novoselov, Nature Materials, (2007)

Modification of the electronic properties of graphene

Graphene on SiO2 Graphene on hBN
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Van der Waals heterostructures

5

A. K. Geim and K. S. Novoselov, Nature Materials, (2007)

Modification of the electronic properties of graphene

Graphene on SiO2 Graphene on hBN
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Van der Waals heterostructures. Periodic potentials
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C. H. Park et al. Nature Physics, (2008)

2D 1D
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Periodic potentials. Our approach
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Periodic potentials. Our approach

M. Gobbi et al. Nature Commun, 8:14767 (2017)
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Periodic potentials. Nanoscale characterization
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Periodic potentials. Electrical characterization

-20 -10 0 10 20 30

2

4

6

8

 Clean graphene

 With molecules

 After washing

 

I D
S
 (

A

)

V
GS

 (V)

-20 -10 0 10 20 30
0

3

6

9

12

15
 Clean graphene

 With molecules

 After washing

 

I D
S
 (

A

)

V
GS

 (V)



Marco GobbiGraphene 2017 Barcelona, 29/03/2017 15

Periodic potentials. Electrical characterization
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Supramolecular realization of periodic potentials
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Chemical approach to van der Waals heterostructures

Supramolecular realization of periodic potentials

Periodicity Amplitude

Our work 4 nm 0.5 V -1 V

Prediction* 10 nm 0.5 V

* C. H. Park et al. Nature Physics, (2008)
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Chemical approach to van der Waals heterostructures

Supramolecular realization of periodic potentials

 Programmable

 Atomically precise

 Optically tunable 

 Apply the approach to other 2D materials

 Test other geometries of the assembly

Perspective:

Conclusions:

 Periodic potentials take place at 2D materials/molecules

M. Gobbi et al. Nature Commun, 8:14767 (2017)
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Van der Waals heterostructures
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