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In this fiscal year, we have succeeded in the operation
of the flux qubit. It consisted of a superconducting ring
inserted with 4 Josephson junctions in series. The opera-
tion was carried out at the degeneracy point of where the
external magnetic field is equal to half a flux quantum. A
microwave pulse was applied to initiate the quantum os-
cillation. The readout was done by a DC SQUID, directly
coupled to the qubit. When a readout pulse was applied to
the readout SQUID, it switched to the voltage state only
when the qubit was in the “1” state. When the external
magnetic field and external DC bias current was tuned to
the optimal values, the decoherence time was about 0.5
microseconds as estimated by the Ramsey oscillation. The
spin-echo pulse sequence was employed, and it could re-
cover the lost coherence and extend the decoherence time
to 1.2 microseconds. We found the decoherence process
was mainly triggered by the fluctuation of Josephson en-
ergy of the qubit.

We carried out the noise spectroscopy of the charge
qubit, using the qubit as the quantum noise detector. The
energy relaxation time was proportional to the noise spec-
tral density, so the evaluation of the relaxation time at dif-
ferent charge bias points gave us the noise spectrum. We
found the quantum noise at high frequency was linear in
frequency. The noise was attributed to the fluctuation in
charge, and it was shown that the decrease of the charging
energy could increase the decoherence time of the charge
qubit.

Research Subjects

1. Josephson qubit control
2. Josephson qubit readout
3. Decoherence
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