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Quantum Dot Quantum Computers

. Loss/DiVincenzo, PRA
SiGe or GaAs heterostructure | ]

with trapped electron spin as qubit

 low decoherence
* potentially scalable, fast
» 1&2-qubit operations via exchange

Fundamental challenges: % We propose a scheme for
* Single spin readout readout and initialization in a

« Efficient initialization of qubits single quantum dot.

Buried Top-gates
quantum dots
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Charge movement in asymmetric well

Gate potentials define quantum well
* spin info to charge info via spin-dependent excitation
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Device Simulation 2 " Potential, V(y)
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Charge detection

Induced electronic charge on SET island Aq =(.006¢

Change in Induced Charge (e)
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Internal antenna
» focus external microwaves to

1pm
localized region é
* increased intensity with less heating e
Modulated gates [Blick/van der Weide, APL]

« Change gate voltage on GHz Ghz

timescales
« all electric operation

Device Design

* increase spin orbit coupling
 decrease relaxation
* new topologies
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