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| 2D Materials and molecules

hBN MosS, Black phosphorus Graphene
(insulator) (semiconductor) (semiconductor) (semimetal)

Py rrL sy

Ultra-high surface sensitivity F. Xia et al., Nature Photonics 8, 899-907 (2014)
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| 2D Materials and molecules

hBN MosS, Black phosphorus Graphene
(insulator) (semiconductor) (semiconductor) (semimetal)

Ultra-high surface sensitivity F. Xia et al., Nature Photonics 8, 899-907 (2014)
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Fluorinatedsilane (electron acceptor) Metal-phthalocyanine
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| 2D Materials and molecules
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| 2D Materials and molecules
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| Superconductivity
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| Superconductivity in 2D Materials: NbSe,
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| Self-assembled adlayers on NbSe,
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| Self-assembled adlayers on NbSe,
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1. Verify whether molecules form ordered layers
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| Self-assembled adlayers on NbSe,
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2. Verify whether self-assembled adlayers introduces doping
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3. Effect of molecules on superconductivity
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| Molecular Adlayers on NbSe,: morphology

Large area NbSe, grown by molecular beam epitaxy
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| Molecular Adlayers on NbSe,: morphology

A FF
FXUF
F
NbSe, g £ F €
= N = F L =
(o) I ;‘:‘;‘:‘;‘ “ F o 0 20 20 2 2 Q
S vo oo oo oo - - as. ¥ 9 9 9 @ | meo-g liiii
v cl Ol e vecocooeoeces v MeOs OMe

50nm

4.0

3.0

2.0

1.0

MEMBER OF BASQUE RESEARCH & TECHNOLOGY ALLIANCE

{h CIC
. MANOGUNE MaARCO GOBBI - M.GOBBI@NANOGUNE.EU | 02/09/2021 -




| Molecular Adlayers on NbSe,: work function

° .
Nb Se
NbSe,

Vacuum level

Fermi level

G U ne MARCO GOBBI| - M.GOBBI@NANOGUNE.EU | 02/09/2021
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE




| Molecular Adlayers on NbSe,: work function
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| Molecular Adlayers on NbSe,: work function
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| Adlayers on NbSe,: superconductivity

Au contacts deposition
with shadow mask

Vapor Phase deposition
of molecular adlayers
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| Adlayers on NbSe,: superconductivity
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| Adlayers on NbSe,: superconductivity
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| Conclusions and perspectives

v" Organosilanes form ordered self-assembled adlayers on NbSe,
v The self-assembled adlayers act as a fixed gate electrode

v" Molecular functionalization enable a predictable tuning of T. in large-area NbSe,

F. Calavalle, et al. Nano Letters 21, 136 (2021)

* |sit possible to introduce superconductivity

R
in non superconductive 2D materials? !!,! — _

* Can we manipulate other intrinsic properties e —
of 2DMs using molecules (magnetism)? f : R
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