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We developed an architecture for a quantum annealing simulator using FPGA

for molecular structure optimization, and revealed that this acceleration method can also be applied

to GPUs. Furthermore, by using a sparse Ising model, we reduced the amount of computation and
created an architecture that can handle high parallel processing. In addition, we devised an
architecture that divides quantum bits using multiple FPGAs, and demonstrated that the problem size
can be scaled up. These studies have been shown to be for molecular structure optimization methods.
Moreover, we developed a heterogeneous accelerator for large-scale quantum chemistry simulators
combining FPGAs, CPUs, and GPUs, achieving up to 100 times faster speed compared to conventional
methods.
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