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Coherent Quantum Effects in Quantum
Nano-structure with Atomic Layer Precision

New generation of V-groove GaAs quantum wires (QWRs) have been
fabricated using flow rate modulation epitaxy in which coherent electronic
states are extended over a few microns. Using tertiarybutylarsine (TBAs) as
well as better alignment of the grooves along the crystal directions and
additional chemical etching are effective to improve the uniformity of QWRs.
A scanning micro -photoluminescence has been proven that it is very effective
to study the optical characteristics of low dimensional excitons exchange
interactions and many body effects. Well-defined conductance steps are
observed in a GaAs QWR FET even at 35K, which indicates the ballistic
transport of electrons in one dimensional electron channel. We have also
studied the quantum-interference characteristics of 10 x 25 nm trench-type
InGaAs QWR-FET realized by selective MBE epitaxy and observed very
different behavior to that typically exhibited by disordered wires. The
amplitude of the magneto-resistance fluctuations is exponentially suppressed at
high field, which is an experimental evidence for an Aharonov-Bohm
effect. The temperature-dependent magneto-resistance reveals that electron
temperature in the trench-type QWR increased more effectively than quantum
well due to less scattering probability. An InGaAs /AlGaAs QWR array with
the period of 0.43 [m is realized by one step MOCVD growth on a corrugated
GaAs substrate. Owing to the stronger quantum confinement effect by AlGaAs
cladding region, a strong photoluminescence from QWRs is observed even at
room temperature. ‘
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