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Quantum Spin Technology for Molecular Spin Qubits by Pulsed ESR
(Graduate School of Science, Osaka City University) Kazunobu Sato

Electron and nuclear spins are typical resources as molecular spin quantum bits (qubits) for
quantum information science in molecules. Precise spin technology for the spin qubits is one
of the fundamental issues in the field of molecular spin quantum science. Pulsed ESR and
electron-nuclear multiple resonance (ENDOR/ELDOR) techniques are introduced as the
quantum spin technology to manipulate electron spin qubits. We are going to describe
observation of quantum coherence between electron and nuclear spins and verification of the
spinor nature of both electron and nuclear spins (4r periodicity) by pulsed ENDOR technique
and two- electron spin qubits manipulation by pulsed ELDOR technique.

The pulsed ESR techniques are integrated by applying arbitrary waveform generator (AWG),
and the AWG based ESR technology overcomes technical limitation in ESR spectroscopy. We
will present the advanced AWG-ESR techniques and spin-qubit control with arbitrary
waveform pulses. The AWG-ESR techniques have been applied to typical spin systems for
considering the spin excitation underlying quantum control. We also discuss a GRAPE
(GRadient Ascent Pulse Engineering) approach based on the AWG-ESR technology as a
promising method for global control of spins in molecular spin systems.
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