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Abstract : The current development of quantum computing is situated in the noisy intermediate—scale quantum
(NISQ) era, characterized by limited qubit counts and quantum operations susceptible to noise. These
constraints directly restrict the complexity of problems that can be effectively addressed. In this
work, we design an QC-HPC hybrid computing platform based on the ion—trap quantum computer.
The platform decomposes computational tasks into quantum and classical components, enabling
coordinated scheduling and collaboration between quantum and high—performance computing
resources. It supports both notated quantum programming and interactive Jupyter programming,
allowing users to implement and execute custom hybrid quantum-—classical algorithms. Additionally, the
platform integrates several hybrid applications, including maximum cut computation, electronic structure
calculation, and handwritten digit recognition. Through these implementations, we demonstrate the
feasibility of the hybrid computing approach in areas such as combinatorial optimization, quantum
simulation, and quantum machine learning, thereby contributing to the practical advancement of
quantum computing.

Keywords : quantum logic gates; ion—-trap quantum computer; QC-HPC hybrid computing; QC-HPC
hybrid application
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