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Elucidation and control of hole spin dynamics in quantum structures

KODERA, Tetsuo
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Sﬁins of holes in semiconductor quantum dots have the potential for
high-speed manipulation through AC electric fields mediated by spin-orbit interactions, making them
promising candidates for integrated qubits. However, research on the dynamics of hole spins is still

in its early stages. In this study, we develop techniques for measuring hole spin dynamics and
investigate their underlying physics. We newly developed group-1V semiconductor quantum dots, such
as silicon and germanium quantum dots, and examined the physics related to spin qubits. In parallel
with the development of machine learning techniques and qubit operations for large-scale
integration, we successfully demonstrated spin manipulation based on spin-orbit iInteractions and
fast ang_precision readout of quantum states, obtaining foundational results for integrated hole
spin qubits.
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