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“Spin Qubits with Quantum Dots”

We nge gquantiurn dot stroctures m various solid state systerns to realize contrallable
twro-level quantura systers. We focus on spin states, either one electron doublet states
{Le. spin-up or spin-down) or teo-electron singlet and trplet states. Using tume-
sarying rmaghetic and electnic fields we are able to marapulate the spin states, create
fuanturn superpositions and measure indrvdual spins.

The raterial systerns mclude Gaks/8 153k s sermiconductor heterostractures,
seruconducting nanowires and cartbon nanotubes. These materials have their own
arbrantages that can be employed to engineer a spin-fhendly exvironmment. These
mclude fabneation and electncal-control 1ssues as well as the strength of the hypertine
mteraction (1e. presence or absence of ruclear spins) and the spin-otbat mteraction.

We are also rvestizating the feasthility of transferng local span-gubit states mio
flsnng-gubat photon states for which we develop nanoscale gquanturn-LED's. Tao-
electron entanglement 15 studied by wsing superconducting matenals as electrome
leards.
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