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e small [ = sequential tunneling dominates

* intermediate configuration
- charging cost e?/C

* not sufficient energy available (/eV,, [ << e?/C
and kgT << e?/C) + small broadening (R >> h/e?)
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Typical parameters
e?/C ~ 10meV

AE = 0-10meV
Working T ~ 10-15K
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Can this work?




Changing tihe QD energy Spactum
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Changing tihe QD energy Spactum
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Typical parameters

e?/C ~ 10meV 25meV
AE = 0-10meV 50meV S.Roddaro et al. Nano Lett. 11, 1695 (2011)
Working T ~ 10K >50K
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Room temperature SETwitlh last-electron comitrol?

1.Charging (barriers, thickness fixed) & QC scaling? 1/

| Still a relatively
large QD!
20nm
, CB
\ 2. Top lateral field
ROV
1728 B BN Check Zener and avalance break-down!
St 71 150kV/iem @60nm >0nm

) (already >>40kV/cm break-down in bulk InAs)
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Controlling a double QD
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Controlling a double QD by Stark effect
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Controlling a double QD by Stark effect
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Controlling a double QD by Stark effect
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Controlling a double QD by Stark effect
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Controlling a double QD by Stark effect
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Conclusions

o Stark effectallows to strongly modify hard-wall confined QDsImAs/InP
nanowires> partial tunability in heterostructured QD; gate-thlgaspin
transitions driven by exchange interaction (nowvampo.. room temperature
operation?!
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« New methodto control double quantum dots using orbital-degendnon-
capacitive” lever arms no need of local gating: control of deep nanoscale
double dots becomes possible; spin blockade at Eedynhofer-like
suppression in magnetic field.
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