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Abstract:

The coherence time of transmon-based superconducting qubits has now surpassed
100 micro seconds, and the error rate for single-qubit SU(2) gates implemented with
well-calibrated n/2 and = pulses has reached 0.0001. However, the error rate of 2-qubit
gates remains around 30 times larger, compared to that of single-qubit gates. Thus,
improving the fidelity of 2-qubit gates has become an urgent priority for enhancing the
capabilities of superconducting quantum devices in the NISQ era.

This presentation introduces the implementation techniques of 1 and 2-qubit basis
gates employed by IBM Quantum's quantum devices, such as virtual Z gate and echoed
CX gate. Additionally, we present a unitary process tomography (UPT)-based
implementation of pulse-efficient SU(4) gates on cross resonance (CR)-based
superconducting quantum devices. We successfully implemented a continuous RZZ gate
as a 2-qubit basis, as an echo-free pulse schedule on the IBM Quantum device (ibm
kawasaki) and evaluated the average fidelity and gate time of various SU(4) gates to

confirm the advantages of the present method.
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