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The material system — lateral quantum dots
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Deforming a single quantum dot

o triangular gate geometry
(M. Ciorga et al., PRB 61, R16315) U U | i
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e Ugc, Ugx more negative

o N = 1 electrons
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Measured stability diagram

Side gates used to tune potentials!
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DQD: Finite Ugp, weak tunnel coupling

e Transport window
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Finite Ugp, strong tunnel coupling — current
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Finite Ugp, strong tunnel coupling — current

Hp

Coulomb blockade
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Finite Ugp, strong tunnel coupling — conductance
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Tuning the tunnel coupling
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Ugc shifts the dots apart, B. compresses the dot states
model — WKB approximation
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Effect of B, on the level structure

B=1.4T
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e overall G decreases, tunnel coupling at A = 0 decreases
e tip of triangle splits, additional line < excited state

Summary
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Finite Ugp, B = 1.4 T: second level anticrossing
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e ground state — ground state coupling very small
2tp ~ 0.06 meV

e finite asymmetry A — excited state of left dot
couples to ground state of right dot
2ty ~ 0.2meV
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Finite Ugp, B = 1.4 T: second level anticrossing
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Finite Ugp, B = 1.4 T: second level anticrossing
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Summary

Summary

One-electron double quantum dot, strong tunnel coupling

Tunnel splitting is directly visible as anticrossing in nonlinear transport
and can be measured

Tunnel splitting can be controlled by gate voltages or magnetic field

At finite B and finite asymmetry, a hybridization of the ground state of
one quantum dot with an excited state of the other quantum dot causes
a second level anticrossing
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DQD: Linear response, weak tunnel coupling

drain dot L dotR source

Ho

e hexagons of stable
charge configuration

e tunnel current only at
triplepoints




DQD: Linear response, strong tunnel coupling
Hybridized, molecular electron states

UgR . 2t,

from R. H. Blick et al.,
PRL 80, 4032
(1998)
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hexagons rounded, p— — py = 24/ A% + 12




Tunnel coupling and the WKB—approximation
2t0 ~ ﬁ exp (‘M)
s 2h
— log (2tp) < d

In a magnetic field B,
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Finite Ugp, strong tunnel coupling — #;’LC

QPC detects charging: 3;
o left of dark line, N ~ 0 S
o right of dark line, N ~ 1

Information on tunnel rates!

‘Jump’ at finite asymmetry
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