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Theory Center, Institute of Particle and Nuclear Studies (IPNS), KEK, Tsukuba, Japan

Education

Apr. 2021 — Mar. 2024: Ph.D., Physics, Graduate School of Science, University of Tokyo, Tokyo, Japan
Dissertation: “Probing the Early Universe with the Evolution of Primordial
Magnetic Fields”

Advisor: Jun’ichi Yokoyama

Jan. 2023 — Mar. 2023: visiting Cosmology Initiative, Arizona State University, Arizona, US

Apr. 2019 — Mar. 2021: M.S., Physics, Graduate School of Science, University of Tokyo, Tokyo, Japan
Thesis: “Generation of baryon isocurvature perturbations from primordial

magnetic fields and its cosmological consequence”

Advisor: Jun’ichi Yokoyama

Apr. 2015 — Mar. 2019: B.S., Physics, School of Science, University of Tokyo

Fellowship

Apr. 2023 — Mar. 2024: JSPS DC2 Fellowship Grant
Oct. 2019 — Mar. 2024: FoPM, WINGS Program, University of Tokyo

Publication list

7. Fumio Uchida*, Kohei Kamada, and Hiroyuki Tashiro, Revisiting constraints on primordial magnetic
fields from spectral distortions of cosmic microwave background, arXiv:2411.03183.

6. Fumio Uchida*, Motoko Fujiwara, Kohei Kamada, and Jun’ichi Yokoyama. New comprehen-
sive description of the scaling evolution of the cosmological magneto-hydrodynamic system,
arXiv:2405.06194.

5. Kazuki Yanagihara, Fumio Uchida, Tomohiro Fujita, and Shinji Tsujikawa. Low-Scale Inflation-
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ary Magnetogenesis without Baryon Isocurvature Problem, Phys. Rev. D 110 (2024) 8, 083506,
doi:10.1103/PhysRevD.110.083506, arXiv:2312.07938.

4. Koichi Miyamoto, Soichiro Yamazaki, Fumio Uchida, Kotaro Fujisawa, and Naoki Yoshida. Quantum
algorithm for the Vlasov simulation of the large-scale structure formation with massive neutrinos,
Phys. Rev. Research 6 (2024) 013200, doi: 10.1103/PhysRevResearch.6.013200, arXiv:2310.01832.

3. Soichiro Yamazaki, Fumio Uchida, Kotaro Fujisawa, and Naoki Yoshida. Quantum algorithm for
collisionless Boltzmann simulation of self-gravitating systems, arXiv:2303.16390.

2. Fumio Uchida*, Motoko Fujiwara, Kohei Kamada, and Jun’ichi Yokoyama. New description of
the scaling evolution of the cosmological magneto-hydrodynamic system, PLB 843 (2023) 138002,
doi:10.1016/j.physlethb.2023.138002, arXiv:2212.14355.

1. Kohei Kamada, Fumio Uchida*, and Jun’ichi Yokoyama. Baryon isocurvature constraints on
the primordial hypermagnetic fields, JCAP 04 (2021) 034, doi:10.1088/1475-7516/2021/04/034,
arXiv:2012.144351.

* indicates that FU is the corresponding author

Presentations

International conferences

e Contributed talk, “Hosking integral and its implications for primordial magnetic fields”, COSMO24,
Kyoto University, Kyoto, Japan, Oct. 2024.

e Contributed talk, “Monopole-wrapping axion domain wall”, COSMO23, IFT, Madrid, Spain, Sep.
2023.

e Contributed talk, “The magneto-hydrodynamic evolution of the cosmological magnetic fields”, The
31st Workshop on General Relativity and Gravitation in Japan (JGRG31), the University of Tokyo,
Tokyo, Japan, Oct. 2022.

e Contributed talk, “Baryon isocurvature constraints about the origin of the cosmological magnetic
field”, The 26th International Summer Institute on Phenomenology of Elementary Particle Physics
and Cosmology (S12022), Fuji-Yoshida, Yamanashi, Japan, Sep. 2022.

e Contributed talk (Online), “The scaling evolution of the cosmological magneto-hydrodynamic sys-
tem”, The 15th Asia Pacific Physics Conference (APPC15), Aug. 2022.

e Contributed talk (Online), “Baryon isocurvature constraints on the primordial magnetic fields”,
COSMO21, Aug. 2021.

e Contributed talk (Online), “Constraints on primordial magnetic fields from baryon isocurvature per-
turbations”, PASCOS 2021, the 26th International Symposium on Particle Physics, String Theory,
and Cosmology, Jun. 2021.

e Contributed talk (Online), “Constraints on baryogenesis from primordial magnetic fields”, The Online
Workshop on General Relativity and Gravitation in Japan (Online JGRG), Nov. 2020.

e Contributed talk (Online), “Constraint on the intergalactic magnetic field from baryon isocurvature
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perturbations at the Big-Bang Nucleosynthesis”, AAPPS-DACG Workshop on Astrophysics, Cosmol-

ogy and Gravitation, Nov. 2020.

Domestic conferences [lang: Japanese]

Poster, [Hosking fi%7 ¥ BKELIRY , A9t S BG o&E Fim & 2 Db, Yukawa Institute for
Theoretical Physics, Kyoto, Japan, Sep. 2024.

Contributed talk, “Hosking integral and its implications for constraining primordial magnetic fields”,
JLOFWR e = ER T O HEE 2024, Yukawa Institute for Theoretical Physics, Kyoto, Japan,
Aug. 2024.

Contributed talk, FIHKSFEEOGARDORERE) | 553 5[0 FEGES v Y7 40 TGRS - Y
BB D 0 X 57 25 2T T, Fukushima, Fukushima, Japan, Dec. 2023.

Contributed talk, [F 835 OBTIA S FAHFEE O WHEREI R , HAYEYER 2022 FRF KRR,
Okayama University of Science, Okayama, Japan, Sep. 2022.

Contributed talk (Online), WHHBHED NV A V45D EAERDRRIC X 2Ry, HAYHZER 2021 4
FERKRE, Mar. 2021.

Contributed talk (Online), M#EHIZ X 20 A VEBERS F VAT 2. NV I UES T 5 0HIR)
HARYHE 2 2020 FRFERR, Sep. 2020.

Poster (Online), TNV F VIENFROETR L L TOFHEZIT AN A VRS 352 2Ry | Lififis
SRR 2020, Aug. 2020— Sep. 2020.

Seminars and workshops

Seminar, “Implications from spatial fluctuations of primordial magnetic helicity”, seminar, DESY
Theory Group, Hamburg, Germany, Oct. 2024.

Colloquium, “Hosking integral and its implications for primordial magnetic fields”, Theoretical
Physics Colloquium (astrophysics), Rikkyo University, Tokyo, Japan, Jun. 2024.

Contributed talk, “The baryon isocurvature problem of primordial magnetic fields”, Berkeley Week,
the University of Tokyo, Tokyo, Japan, Mar. 2024.

Seminar, “Probing the early universe with cosmological magnetic fields”, Cosmology group of Waseda
University, Tokyo, Japan, Nov. 2023.

Seminar, “BBN constraint on the origin of the cosmological magnetic field”, Astrophysics group of
NORDITA, Sep. 2023.

Contributed talk, “Monopole wrapped by domain wall?”, RESCEU Summer School 2023, Shinshu
University, Nagano, Japan, Aug. 2023.

Contributed talk, “Do primordial magnetic fields survive until today?”, Second Mini-workshop on the
Early Universe, Suwa lake, Nagano, Japan, Jul. 2023.

Seminar, “Quantum algorithm for collisionless Boltzmann simulation”, High Energy Physics Theory

Group of the University of Tokyo, Tokyo, Japan, May. 2023.


https://inspirehep.net/authors/2638245?ui-citation-summary=true
https://www.apctp.org/theme/d/html/activities/activities01_read.php?id=1474&page=1
https://www.apctp.org/theme/d/html/activities/activities01_read.php?id=1474&page=1
https://www.riise.hiroshima-u.ac.jp/TQFT/html2024/tqft2024.html
https://www2.yukawa.kyoto-u.ac.jp/~ppp.ws/PPP2024/
https://sites.google.com/view/rironkon2022/?pli=1
https://sites.google.com/view/rironkon2022/?pli=1
http://www2.yukawa.kyoto-u.ac.jp/~ppp.ws/PPP2020/index.html
http://www2.yukawa.kyoto-u.ac.jp/~ppp.ws/PPP2020/index.html
https://indico.desy.de/event/46354/
https://www2.rikkyo.ac.jp/grp/itp/jp/jp_events.html#bar
https://www2.rikkyo.ac.jp/grp/itp/jp/jp_events.html#bar
https://indico.ipmu.jp/event/435/overview
https://sites.google.com/view/resceu-ss2023/program
https://sites.google.com/view/2nd-eu-mini-workshop/
https://sites.google.com/view/2nd-eu-mini-workshop/

Fumio Uchida 4

e Contributed talk (Online), “On the evolution of the primordial magnetic field”, Workshop on “Fun-
damental Cosmology: from Beginning to End”, Mar. 2023.

e Seminar, “On the evolution of the primordial magnetic field”, Cosmology group of Carnegie Mellon
University, Pennsylvania, US, Mar. 2023.

e Seminar (Online), “Analytic description of the evolution of the primordial magnetic field”, High
energy theory group of Keio University, Feb. 2023.

e Seminar, “Toward the description of the evolution of the primordial magnetic field”, Cosmology group
of Arizona State University, Arizona, US, Feb. 2023.

e Seminar, “BBN constraint on the origin of the cosmological magnetic field”, Cosmology group of
Tokyo Institute of Technology, Tokyo, Japan, Nov. 2022.

e Seminar [lang: Japanese], [FIHAREIGICN T 2 €y NV ILREMH 5 DOHIR) |, High Energy Physics
Theory Group of Saitama University, Saitama, Japan, Nov. 2022.

e Contributed talk (Online), “Magneto-hydrodynamic evolution of the cosmological magnetic fields”,
RESCEU Summer School 2022, Aug. 2021.

e Contributed talk (Online), “Dynamics of the magnetized plasma in the early universe”, RESCEU
Summer School 2021, Aug. 2021.

e Contributed talk (Online), “A baryogenesis scenario from helical magnetic fields and constraints on
it”, RESCEU Summer School 2020, Aug. 2020.
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