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High—speed manipulation of electron spin and memory in molecular quantum dots

for quantum information carriers that operate at high temperatures
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In recent years, research and development on quantum computers has rapidly advanced, but there are
still challenges for large—scale quantum computing. One major obstacle is the requirement for
extremely low—temperature operation within the millikelvin range. This study aims to develop quantum
information carriers that can operate at higher temperatures and to explore their physics.
Specifically, the study seeks to explore the application of new single—spin operations using
molecular orbitals in a multiple bonded artificial atomic system and to demonstrate significantly
faster and more precise operations that are immune to noise. This is expected to contribute to the
study of quantum operations at higher temperatures. The results of this report show a 40-fold increase
in speed compared to conventional non-multiplexing methods and the ability to extend holding time
by 20 times even under those conditions using existing noise—cancellation techniques. Through this
research, we aim to reduce the barriers to large-scale quantum computing and contribute to the

realization of more advanced quantum technology.
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