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2D ELECTRON GAS

ELECTRON-ELECTRON INTERACTIONS?
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2D ELECTRON GAS

ELECTRON-ELECTRON INTERACTIONS?
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2DEG OF DIRAC FERMIONS

ELECTRON-ELECTRON INTERACTIONS?
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Qdot Hamiltonian

Introduce small total perturbation V VHH ⋅+= δ0
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Calculate perturbatively wavefunctions and energy levels of H
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induced charge density is proportional to applied total but weak potential  

Induced charge density produces induced potential dV

Total potential V is a sum of external potential and induced potential
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induced charge density is proportional to applied total weak potential  
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GOAL FOR GRAPHENE QUANTUM DOTS
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OF LAYERS ENGINEERING OF GRAPHENE

I.Ozfidan,D.Guclu,P.Potasz,M.Korkusinski,…PH

GRAPHENE QUANTUM CIRCUIT

INTEGRATE THESE FUNCTIONALITIES AT THE NANOSCALE
GRAPHENE INTEGRATED QUANTUM CIRCUIT
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OPTICAL PROPERTIES OF GRAPHENE QUANTUM DOTS

C132

Number of C atoms – 168
Edges – mixed zigzag-armchair
Edges – H passivation

C168 C132
Broken symmetry

COLLOIDAL GRAPHENE QUANTUM DOTS



OPTICAL PROPERTIES OF GRAPHENE QUANTUM DOTS

Methodology: Tb+HF+CI
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Methodology: Tb+HF+CI
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GROUND STATE OF C168
AS A FUNCTION OF STRENGTH OF 

ELECTRON-ELECTRON INTERACTIONS



GROUND STATE OF GRAPHENE QUANTUM DOTS
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SEMIMETALLIC REGIME
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DEGENERACY, DIPOLE ELEMENTS
AND OPTICAL SELECTION RULES

DEGENERACY : VALLEY DEGENERACY / C3 SYMMETRY
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OPTICAL PROPERTIES  OF C168
IN
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κ=5,t=-4.2eV

ABSORPTION – THEORY VS EXPERIMENT
Singlet-triplet splitting too small?
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CARBONONICS IN GRAPHENE
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GRAPHENE QUANTUM DOTS

GRAPHENE QDOTS
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GRAPHENE QUANTUM DOTS
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