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PIJUVX A

HHL algorithm

(Harrow et al., Phys Rev Lett 103
150502, 2009)

VQ LS (Variational Quantum Linear Solver)
(Bravo-Prieto et al.,, Quantum, 1188,
2023)
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Hamiltonian simulation
(Babbush et al., Phys Rev X 13
041041, 2023)

VQS (Variational Quantum Simulation)
(Leong et al., International Journal of
Numerical Methods for Heat & Fluid
Flow, 33 (11), 2023)
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PHYSICAL REVIEW RESEARCH 6, 033246 (2024)

Hamiltonian simulation for hyperbolic partial differential equations by scalable quantum circuits
Yuki Sato®,?* Ruho Kondo®,'? Tkko Hamamura,*" Tamiya Onodera®,%* and Naoki Yamamoto ®%*
'?i‘)}-‘m‘a Central R&D Labs., Inc., 1-4-14, Koraku, Bunkyo-ku, Tokyo 112-0004, Japan
2Quantum Computing Cenler, Keio University, 3-14-1 Hiyoshi, Kohoku-ku, Yokohama, Kanagawa 223-8522, lapan
IBM Quantum, IBM Research—Iokyo 19-21 Nihonbashi Hakozaki-cho, Chuo-ku, Tokyo 103-8510, Japan
4Depariment of Applied Physics and Physico-Informatics, Keio University,
Hivoshi 3-14-1, Kohoku-ku, Yokohama, Kanagawa 223-8522, Japan

Hyperbolic PDE
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Quantum circuit for Hamiltonian simulation
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Schrodinger equation
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[1] Manuel S Rudolph et al 2024 Quantum Sci. Technol. 9 015012
[2] Ballarin, M., Garcia-Ripoll, J. J., Hayes, D., & Lubasch, M. (2025).
arXiv preprint arXiv:2511.15674.
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