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Lar?g—scgle superconducting spintronics quantum computing circuits toward the
realization of quantum supremacy
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We developed novel quantum computing circuit by introducing a
superconducting spintronic element "1 -junction” with a hybrid structure of superconductor and
ferromagnet. As a quantum bit, we demonstrated a flux-bias-free flux-type quantum bits (pi-qubits)
for the first time and improved their performance. For quantum control circuits, we have
demonstrated a half-flux-quantum circuits to achieve the ultralow power consumption by introducing
the 1t -junction, and also quantum control circuits with low power consumption. We finally succeeded
in demonstrating the quantum control using flux-quantum pulses in monolithic quantum computing
circuits, and established the fundamental technology for large-scale quantum computing circuits to
realize the quantum supremacy.
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