Profile

Dr. Akio Tomiya is an Associate Professor at Tokyo Woman’s Christian University, specializing
in theoretical particle physics, lattice gauge theory, lattice QCD, machine learning, and quantum
computation. He also holds concurrent positions at Kyoto University and RIKEN Center for Com-
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Associate Professor, Department of Mathematical Sciences, Tokyo
Woman’s Christian University

Program-Specific Associate Professor, Graduate School of Science, Ky-
oto University (BOOST, concurrent)

Visiting Researcher, RIKEN Center for Computational Science (con-
current)

Lecturer, Department of Mathematical Sciences, Tokyo Woman’s
Christian University

Assistant Professor, International Professional University of Technol-
ogy in Osaka

Special Researcher, RIKEN BNL Research Center, USA

Postdoctoral Researcher, Central China Normal University, Wuhan,
China

Preparing visa and relocation to Wuhan; continued journal-submission
work

Special Researcher, Graduate School of Science, Osaka University

Visiting researcher at Osaka University (unpaid)

Ph.D. in Science, Osaka University
Master’s in Science, Osaka University

Bachelor’s in Science, University of Hyogo



Research Interests

o Lattice Gauge Theory and Particle Physics: Investigating non-perturbative aspects of
quantum field theories, particularly through lattice QCD, to understand phenomena such as
chiral symmetry breaking and phase transitions.

e Machine Learning Applications in Physics: Developing and applying machine learning
techniques, including deep neural networks, to analyze complex data and model physical systems,
enhancing computational methods in theoretical physics.

e Quantum Computation and Entanglement: Exploring quantum computing methodologies
and the role of entanglement in quantum systems to address fundamental problems in physics
and simulate quantum field theories.

Publications

Full publication list: INSPIRE-HEP

Selected Publications

» Lattice gradient flows (de-)stabilizing topological sectors, Journal of High Energy Physics 04
(2025) 123.

« Machine Learning for Lattice QCD, Journal of the Physical Society of Japan 94 (2025) 031006.
» Gauge covariant neural network for quarks and gluons, Physical Review D 111 (2025) 074501.

o Self-learning Monte Carlo for non-Abelian gauge theory with dynamical fermions, Physical Re-
view D 107 (2023) 054501.

e Detection of Phase Transition via Convolutional Neural Networks, Journal of the Physical Society
of Japan 86 (2017) 063001.

Awards
« May 2025: 2025 HPCI Software Award Excellence Award (Development Category, development
of JuliaQCD).

o November 2024: Journal of the Physical Society of Japan Editors’ Choice for “Self-Learning
Monte Carlo with Equivariant Transformer.”

o January 2024: 29th Outstanding Paper Award of the Physical Society of Japan for “Detection
of Phase Transition via Convolutional Neural Networks.”

e January 2021: Excellent Presentation Award, RIKEN Special Postdoctoral Researchers Re-
search Achievement Presentation Meeting.

e June 2019: Young Scientist Award in Theoretical Particle Physics for “Detection of Phase
Transition via Convolutional Neural Networks.”

« April 2019: Most Cited Article in 2018 from Vol. 86 (2017) for “Detection of Phase Transition
via Convolutional Neural Networks,” Journal of the Physical Society of Japan.


https://inspirehep.net/authors/1394499?ui-citation-summary=true
https://arxiv.org/abs/2411.14812
https://doi.org/10.1143/JPSJ.94.031006
https://arxiv.org/abs/2103.11965
https://arxiv.org/abs/2010.11900
https://doi.org/10.7566/JPSJ.86.063001

Research Grants

Current Grants

KAKEN grant list
JST BOOST Program for Young Researchers and Students

JST/BOOST “Establishing Computational Methods for Quantum Field Theory Us-
ing Machine Learning Technologies” (2025-2030): Principal Investigator.

KAKENHI Grant-in-Aid for Scientific Research (C) “Construction of Effective Lat-
tice QCD Models with Quarks Integrated Out Using Machine Learning” (2025—
2027): Principal Investigator; Co-Investigator: Yuki Nagai.

KAKENHI Transformative Research Areas (A), Planned Research “Unification of
Computational Physics and Machine Learning” (2022-2026): Principal Investigator;
Co-Investigators: Hiroshi Ohno, Koji Kashiwa, and Tetsuya Sakurai.

KAKENHI Transformative Research Areas (A), Administrative Group “Foundation
of Machine Learning Physics” (2022—-2026): Co-Investigator.

Past Grants

KAKENHI Grant-in-Aid for Scientific Research (C) “Construction of Effective
Models with Symmetry-Aware Neural Networks” (2022—-2025): Co-Investigator; Prin-
cipal Investigator: Yuki Nagai.

KAKENHI Grant-in-Aid for Early-Career Scientists “Phase Structure of Gauge
Theories Using Digital Quantum Computation” (2020-2024): Principal Investigator.

Supercomputer “Fugaku” Program for Promoting Researches on the Supercom-
puter Fugaku (Standard Project): Sub-Project Leader.

Supercomputer “Fugaku” Program for Promoting Researches on the Supercom-
puter Fugaku (Large-Scale Project): Sub-Project Leader.

Books

Japanese Books

Introduction to Lattice Field Theory, Morikita Publishing, August 1, 2025.
Introduction to Machine Learning Physics, Asakura Publishing, November 6, 2024.
Physical Sciences: This Year 2022, Maruzen Publishing, January 31, 2022.
Introduction to Machine Learning, Kodansha, March 29, 2021.

Physicists Use Machine Learning, Asakura Publishing, October 11, 2019.

Deep Learning and Physics, Kodansha, June 22, 2019.


https://nrid.nii.ac.jp/en/nrid/1000050837185/
https://www.jst.go.jp/program/boost/yr/index.html
https://www-het.ph.tsukuba.ac.jp/~latticeqcd_ai/latticeqcd_ai/
https://www-het.ph.tsukuba.ac.jp/~latticeqcd_ai/latticeqcd_ai/
https://jicfus.jp/fugaku_qa/jp/research/theme/theme06/
https://jicfus.jp/fugaku_qa/jp/research/theme/theme06/
https://amzn.to/48FiUFA
https://amzn.to/4doWKtR
https://amzn.to/4uxbMUo
https://amzn.to/3QQHsFB
https://amzn.to/4f20rqA
https://amzn.to/3R209pO

English Books

o Introduction to Machine Learning Physics, Asakura Publishing, October 3, 2025.

o Deep Learning and Physics, Springer, February 20, 2021.

Book list: note

Open Source Projects

Dr. Tomiya develops reusable software for lattice gauge theory and computational physics. Major
projects include JuliaQCD / LatticeQCD.jl, a Julia-based lattice QCD package that received the
2025 HPCI Software Award Excellence Award, and GomalizingFlow.jl, a Julia package for flow-
based sampling algorithms for lattice field theory. He also works on machine-learning algorithms
for lattice gauge theory and automatic differentiation for lattice QCD.


https://amzn.to/3QGn2PE
https://amzn.to/4tRkMDN
https://note.com/tomiya_phys/n/n0f7364fa1f98
https://github.com/akio-tomiya/LatticeQCD.jl
https://arxiv.org/abs/2208.08903

