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Abstract

We extracted 32,895 papers and 3,780 patents related to quantum computers and visualized the
m by clustering analysis using text data such as titles and abstracts. It was confirmed that there a
re nine areas centered on [Quantum Fundamentals], which is the foundation of quantum computer
s: [Quantum Bit], [Optical Quantum], [Spin and Phase Transition], [Quantum Circuits], [Quantum
Computing], [Quantum Error Correction], [Quantum Cryptography] and [Quantum Chemical Comp

utation].

From the paper data since 2001, academic research on quantum computing started with resear
ch on “ion trapping” and “quantum error correction,” etc. From 2016, when the number of papers
increased rapidly, research in the areas of “quantum optimization and annealing,” “quantum neural
networks,” “quantum keys,” and “diamond NV centers” became active It was confirmed that the
number of research papers in the area of “Quantum Optimization Annealer”, “Quantum Neural Ne

tworks”, “Quantum Key”, and “Diamond NV Center” became active.

In terms of patents, it was confirmed that applications were active in the areas of “quantum ke
ys,” “quantum dot cellular automata,” “quantum optimization and annealing,” “classical quantum
hybrid computation,” “superconducting qubits,” etc., beginning with the development of technologi
es related to “quantum data processing” and “quantum key delivery” and most recently in 2019 a

nd beyond.

The number of papers and patent applications in the area of “quantum optimization and anneali
ng,” which is expected to be used for industrial applications such as logistics optimization and ne
w material synthesis, and the area of “quantum keys” related to quantum cryptography have both
increased, indicating that academic research and technological development are active. It is thoug
ht that considering the impact of these applied technologies on industry when they are realized wi

Il be an important technique in the calculation of economic effects.
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