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How to Extract the Maximum Performance from NISQ

NISQDMEEZ RARRICEIZHIT 7ILT YU X AQSCINHA THEL

Variational Quantum Algorithms (~2017) Sampling-based Quantum Algorithms (~2023)
Cerezo, Marco, et al. "Variational quantum algorithms." “Quantum-Selected Configuration Interaction: classical diagonalization of
Nature Reviews Physics (2021) Hamiltonians in subspaces selected by quantum computers” K Kanno, M
Kohda, R Imai, S Koh, K Mitarai, W Mizukami, YO Nakagawa,
Expectation Value of Energy arxiv:2302.11320

Parameter update

- Sensitive to hardware noise and statistical error

X

- Number of samplings required becomes so huge

- Not fully utilizing the power of classical computers Prof. Wataru
Mizukami at QIQB

SCA/HPCAsia 2026 BEHEtH K DKeynote Speech& D




QSCI: classical diagonalization of Hamiltonians in subspaces selected by quantum
computers
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Utility scale demonstration
by RIKEN & IBM

. Robledo-Moreno et al. "Chemistry beyond exact

utions on a quantum-centric

percomputer.” Science Advances (2025)

Sampling-based Quantum Algorithms (~2023)

*Quantum-Selected Configuration Interaction: classical diagonalization of
Hamiltonians in subspaces selected by quantum computers” K Kanno, M
Kohda, R Imai, S Koh, K Mitarai, W Mizukami, YO Nakagawa,
arXiv:2302.11320
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QSCI: classical diagonalization of Hamiltonians in subspaces selected by quantum
computers

Utility scale demonstration Sampling-based Quantum Algorithms (~2023)
by RIKEN & IBM

“Quantum-Selected Configuration Interaction: classical diagonalization of
Hamiltonians in subspaces selected by guantum computers” K Kanno, M

Kohda, R Imai, S Koh, K Mitarai, W Mizukami, YO Nakagawa,
arXiv:-2202 11220

# of qubits QSCIC &> THIATE2BF LY MEA R

QSCI with
. QSClI ~80 qubits O QSCI families of papers:
arxiv:2405.05068, arXiv:2410.09209,
arXiv:2411.00468, arXiv:2411.04827,

. VQE arXiv:2411.09861, arXiv:2412.07218,
O arXiv:2412.13839, arxiv:2b01.09702,
arxiv:i2b02.21081, arxiv:2502.10189,
arxiv:2b03.02778, arXiv:2503.05967,
arXiv:2b03.10923, arxiv:2b03.1090T1,
S arxiv:i2b03.22221, arxiv:2504.00309,
arxiv:2b05.16796, arxiv:2506.20825,
arxiv:i2b06.21431, arxiv:2b08.02578,
arxiv:2508.08229, arxiv:2509.02525,
arxiv:i2b10.25640, arxiv:i2b10.26951

QSCI
appeared

QIQB collaboration, Nature Rev Phys (2024);
T. Weaving et al npjQI (2025); T. Weaving et al arXiv:2509.02525v?2.
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Magic State Cultivation

Goto 2014 Itogawa, Fujii 2024

Hirano-Toshio-ltogawa-Fuijil
arxiv:2510.24615
UOsaka & Fujitsu



Magic State Cultivation

Hayato Goto 2014
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