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Abstract

The decoherence effect of superconducting qubits is one of the main obstacles to the development
of quantum computing. Based on the latest experimental parameters of superconducting qubits (T1
=200 ps, Tz = 300 ps), the steady-state solution of the system is obtained by solving the master equa-
tion with the driving field, and the decoherence dynamics of the quantum state is analyzed. In this
paper, the 4~5 order Runge Kutta method is further used to numerically solve the Bloch equation,
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and it is calculated that the influence of decoherence effect has been significantly reduced (state
fidelity > 99.7%) within 10 ns of the current high fidelity gate operation time. It is found that the
detuning between the driving external field frequency and the natural vibration frequency of the
qubit can effectively protect the coherence of the qubit.
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Figure 1. Changes in the population of excited states over time under resonance and detuning conditions
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Figure 2. Evolution of fidelity under resonance and detuning driving
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