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Magnetic resonance study of lightly-doped semiconductors as a model for quantum
computation at ultra-low temperatures and under high magnetic fields
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This research is a fundamental study to realize a quantum computation model
using electron and nuclear spins in lightly doped semiconductors. We aim to control and observe the
spin states by electron spin resonance (ESR) and nuclear magnetic resonance (NMR) at ultra-low
temperatures close to absolute zero and high magnetic fields of several tesla or higher, which are
required for quantum calculations.

In this study, we have improved sensitivity of ESR and NMR measurements, and spin-state control
manipulation of both electronic and nuclear spins has been made possible. In order to observe a
smaller number of spin states, we have also developed an electrically-detected magnetic resonance
system using optical excitation, which is unique to semiconductors.
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