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Electronic properties of Graphene

P. R. Wallace, Phys. Review 71, 9, (1947)
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Fabrication of nanostructures

>y
N ® 3

~
] -
- >

"‘ 4  d - F
el " 0 3 - ?
I !Aa“‘ N ¥

markers

P -— \ - B 5™
.4m4 ﬁ .': ~Jl ‘

Intensity (a.u.)
;

1200 1400 1600 2400 2600 2800 3000
Raman shift (cm™)

0 200 400 600
Position x (nm)



Plunger Gate
(PG)

Coulomb blockade
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Current (pA)
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Excited States in a Graphene Quantum Dot

Scanning force micrograph

Back gate Vbg (V)




Graphene dot with charge detector
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Electron counting
In graphene

J. Guttinger, C. Achille, C. Stampfer



Graphene quantum dots:
orbital and spin effects
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Quantum dot states
in magnetic fields

QD energy levels in a magnetic field:
9 MN(B) = EN(B) - EN_l(B) )
4 )

B, orbital effects dominate

B, orbital effects suppressed,
L Zeeman splitting observable
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Strategy: 1. use B, for identifying few-electron regime
2. use B, foridentifying spin states
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Landau levels in graphene
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taken from A. Geim & K. Novoselov, Nat. Mat. 6 183 - 191 (2007)



Landau levels in graphene
gquantum dots

140 nm

6 circular dot

9200 -100 0 100

Energy (meV)

S. Schnez et al. PRB 78 (2008)



Landau levels in graphene
quantum dots
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Electron-hole crossover

experiment
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Graphene double dots
A . T=14 K
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Charge stability diagram: double dot
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Graphene double dots:
tuning the coupling

strong coupling weak coupling
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Graphene double dots:
tuning the inter-dot coupling

center gate tuning




tunnel/capacitive coupling
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tunnel/capacitive coupling
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tunnel/capacitive coupling
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tunnel/capacitive coupling
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