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• At least 1 paper/year…

Productivity
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Grants
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• Largest budget this year so far
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• 2024/03 KS (Co-I)

• 2024/04 KR (PI, 日米)

• 2024/05 S (Co-I)

• 2024/08 二国間交流 (PI, 日仏)

• 2024/06 G (PI)

• 2024/09 基盤B (Co-I)

• 2024/10 創発 (PI)

• 2025/01 三菱財団 (PI)

• 2025/03 KS (Co-I)

• 2025/03 SM (PI)

• 2025/05 A (Co-I, 日英)

• 2025/06 (T)

• 2025/06 学術変革A (Co-I)

• 2025/07 NEXUS (PI, 日星)

• 2025/09 H (Co-I)

Grant Applications 2024-2025

6: Success after Midterm seminar last year



• Probe the physical mechanism of the origin 

of the Universe

学術変革「宇宙創生の物理」
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• Probe the physical mechanism of the origin 

of the Universe

学術変革「宇宙創生の物理」
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Quantum nature of gravity Gravitational waves

Dark matter

Axions



• First contribution to GW parameter estimation from KAGRA

• First result from KAGRA axion dark matter search

• Improve KAGRA axion dark matter search

• In-vac RF QPDs etc. for KAGRA

• Characterization of optical levitation mirrors

• Start single photon detection experiment

• Axion search with wavelength tunable DANCE

• TOBA with CHARD, CSOFT

• Visit to Singapore

• Visit to Lyon

• Visit to Caltech

My Plans for 2026
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2025

2024

2026 12



• Proposed in 2017

• Trapping force demonstration in 2020

• Mirror fabrication and characterizations since 2014

• Has 100 um thick mirrors to characterize for now

• Will get 25 um thick mirrors in June 2025

- expecting more curvature

Optical Levitation
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Photos from David Hofmann

YM, Y. Kuwahara+, Optics Express 25, 13799 (2017)

T. Kawasaki, …, YM,

PRA 102, 053520 (2020)

https://doi.org/10.1364/OE.25.013799
https://journals.aps.org/pra/abstract/10.1103/PhysRevA.102.053520


• RSE commissioning this year

• Exciting birefringence studies

KAGRA RSE and Birefringence
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H. Wang, YM+, LIGO-P2600052H. Wang+,

PRD 110, 082007 (2024)

J. Yu+, PRX 13, 041002 (2023)

YM+, PRD 109, 022009 (2024)

Static birefringence to 

inhomogeneous and/or 

time-varying birefringence studies

Y. Minami/KEK

https://dcc-lho.ligo.org/LIGO-P2600052
https://dcc-lho.ligo.org/LIGO-P2600052
https://dcc-lho.ligo.org/LIGO-P2600052
https://dcc-lho.ligo.org/LIGO-P2600052
https://doi.org/10.1103/PhysRevD.110.082007
https://doi.org/10.1103/PhysRevD.110.082007
https://doi.org/10.1103/PhysRevD.110.082007
https://doi.org/10.1103/PhysRevX.13.041002
https://doi.org/10.1103/PhysRevX.13.041002
https://doi.org/10.1103/PhysRevX.13.041002
https://doi.org/10.1103/PhysRevD.109.022009
https://doi.org/10.1103/PhysRevD.109.022009
https://doi.org/10.1103/PhysRevD.109.022009


OMC
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KAGRA Layout
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LIGO

Virgo KAGRA 
Improvements

Noto
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Impact of KAGRA on Localization
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Alvin K. Y. Li, Peony K. K. Lai, 

Elwin K. Y. Li, Otto A. Hannuksela, 

arXiv:2604.13580 

https://arxiv.org/abs/2604.13580
https://arxiv.org/abs/2604.13580


Network Duty Factor is Important
• 1~5 BNS detections per year localized < 10 deg2

in O5

18

* Fisher analysis for BNS 

at 100 Mpc 

* Single detector duty 

factor of 80% assumed

* BNS merger rate

90-450 /Gpc3/yr

Hanford and 

Livingston

With Virgo

With KAGRA

(100 Mpc)

See, also:

R. Weizmann Kiendrebeogo+,

ApJ 958, 158 (2023)

https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1


Network Duty Factor is Important
• 1~5 BNS detections per year localized < 10 deg2

in O5 
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* Fisher analysis for BNS 

at 100 Mpc 

* Single detector duty 

factor of 80% assumed

* BNS merger rate

90-450 /Gpc3/yr

Hanford and 

Livingston

With Virgo

See, also:

R. Weizmann Kiendrebeogo+,

ApJ 958, 158 (2023)

~80% chance

~30% chance

ZTF Rubin
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https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1
https://iopscience.iop.org/article/10.3847/1538-4357/acfcb1


• Axion like particles

• U(1)B-L gauge boson (vector boson)
- CP violation in neutrinos?

- Leptogenesis

- U(1)B-L can be gauged 

by introducing

right-handed neutrinos 

Intriguing Hints for Axions and B-L
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SK & T2K, PRL 134, 011801 (2025)

NOvA & T2K, Nature 646, 818 (2025)

Y. Minami/KEK

Y. Minami and E. Komatsu, PRL 125, 221301 (2020) etc...

DESI, PRD 112 083515, (2025)

Normal ordering          Inverted

CP violation?

https://doi.org/10.1103/PhysRevLett.134.011801
https://doi.org/10.1103/PhysRevLett.134.011801
https://doi.org/10.1103/PhysRevLett.134.011801
https://www.nature.com/articles/s41586-025-09599-3
https://www.nature.com/articles/s41586-025-09599-3
https://www.nature.com/articles/s41586-025-09599-3
https://doi.org/10.1103/PhysRevLett.125.221301
https://doi.org/10.1103/tr6y-kpc6
https://doi.org/10.1103/tr6y-kpc6
https://doi.org/10.1103/tr6y-kpc6
https://doi.org/10.1103/tr6y-kpc6
https://doi.org/10.1103/tr6y-kpc6


• Proposed in 2020

• First results published in 2024

• O4c data analysis ongoing

- Working group circulation started

• Will need more people for serious calibration and analysis of 

MICH/PRCL/SRCL for IR1 and O5

- SRCL will be new!

KAGRA Vector Dark Matter

21

YM+, PRD 102, 102001 (2020)

LIGO-Virgo-KAGRA, PRD 110, 042001 (2024)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.102001
https://doi.org/10.1103/PhysRevD.110.042001


• Proposed in 2019

• Polarization optics installed in 2021

• First data taken in June-Aug 2025

- Fujimori-kun is analyzing

• High frequency data in Feb 2026

- Kawaguchi-kun is checking data

and doing calibration

• Plan to improve the optics this year

before IR1

- x8 more power JGW-G2617250

KAGRA Axion Dark Matter

22

K. Nagano, T. Fujita, YM, I. Obata,

PRL 123, 111301 (2019)

K. Nagano, …, YM, I. Obata,

PRD 104, 062008 (2021)

https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/DocDB/ShowDocument?docid=17250
https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/DocDB/ShowDocument?docid=17250
https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/DocDB/ShowDocument?docid=17250
https://doi.org/10.1103/PhysRevLett.123.111301
https://doi.org/10.1103/PhysRevLett.123.111301
https://doi.org/10.1103/PhysRevLett.123.111301
https://doi.org/10.1103/PhysRevD.104.062008
https://doi.org/10.1103/PhysRevD.104.062008
https://doi.org/10.1103/PhysRevD.104.062008


DANCE 
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Nov 2022

Sept 2024

May 2023

CAST

June 2025

Limit from May 2021

Astrophysical

KAGRA Target

• Proposed in 2018

• First demonstration in 2021

• ~5 orders of magnitude

improvement since then

• Birefringence studies

useful both to axions and

KAGRA sapphire

Y. Oshima+, PRD 108, 072005 (2023)

H. Takidera+, PRD 112, 063048 (2025)

H. Fujimoto, PhD thesis (UTokyo 2025)

I. Obata, T. Fujita, YM,

PRL 121, 161301 (2018)

Y. Michimura+, PRD 109, 022009 (2024)

H. Wang+, PRD 110, 082007 (2024)

https://doi.org/10.1103/PhysRevD.108.072005
https://doi.org/10.1103/PhysRevD.108.072005
https://doi.org/10.1103/PhysRevD.108.072005
https://doi.org/10.1103/5pw8-zxmc
https://doi.org/10.1103/5pw8-zxmc
https://doi.org/10.1103/5pw8-zxmc
https://doi.org/10.1103/5pw8-zxmc
https://doi.org/10.1103/5pw8-zxmc
https://doi.org/10.1103/5pw8-zxmc
https://doi.org/10.1103/5pw8-zxmc
https://granite.phys.s.u-tokyo.ac.jp/theses/fujimoto_d.pdf
https://granite.phys.s.u-tokyo.ac.jp/theses/fujimoto_d.pdf
https://granite.phys.s.u-tokyo.ac.jp/theses/fujimoto_d.pdf
https://granite.phys.s.u-tokyo.ac.jp/theses/fujimoto_d.pdf
https://doi.org/10.1103/PhysRevLett.121.161301
https://doi.org/10.1103/PhysRevLett.121.161301
https://doi.org/10.1103/PhysRevLett.121.161301
https://doi.org/10.1103/PhysRevD.109.022009
https://doi.org/10.1103/PhysRevD.109.022009
https://doi.org/10.1103/PhysRevD.109.022009
https://doi.org/10.1103/PhysRevD.110.082007
https://doi.org/10.1103/PhysRevD.110.082007
https://doi.org/10.1103/PhysRevD.110.082007


• Sensitivity ultimately limited by quantum shot noise

• This can be avoided with single photon detection

DANCE and Photon Counting

24

Example sensitivity 

improvement

Dark count rate: 10-6 Hz

Bandwidth: 1 Hz

Caveat: Envelope of

narrowband search is shown

CAST

Astro
Astrophysical

H. Ysu+, PRD 109, 095042 (2024)

S. M. Vermeulen+, PRX 15, 011034 (2025)

https://doi.org/10.1103/PhysRevD.109.095042
https://doi.org/10.1103/PhysRevD.109.095042
https://doi.org/10.1103/PhysRevD.109.095042
https://doi.org/10.1103/PhysRevD.109.095042
https://doi.org/10.1103/PhysRevD.109.095042
https://doi.org/10.1103/PhysRevX.15.011034


DANCE Setup Now
• P-pol power change

monitored with a photodiode
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DANCE with Photon Counting
• Signal photon detected with 

a single-photon detector
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DANCE with Photon Counting
• Signal photon detected with 

a single-photon detector
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• Shocked by CP violation 『自然界における左と右』

• When I was 高3, in front of 楊振寧先生 (1922.10.1-

2025.10.18) at some event for 世界物理年(2005):

“I want to build a theory of everything”

• When I was B4, in the application form for graduate school:

“I want to work on gravity to probe physics beyond the 

Standard Model of particle physics”

What was My Dream?

28



• 2009- (B4) DECIGO Pathfinder Fabry-Perot cavity
- Just because Shoda-san wanted to do DECIGO

• 2010- (M1) Alignment Sensing and Control for LCGT
- Just because Aso-san asked me to

• 2011- (M2) Lorentz invariance test
- Just because Ando-san suggested me to

- Odd-parity tests just because seemed easier than even

• 2013- (D2) Optical levitation of mirrors
- Just because Matsumoto-san was working on 

optomechanics and I found a paper

• 2018- (助教) Axion dark matter searches
- Just because Obata-kun sent me an email

• 2019- (助教) Birefringence studies
- Just because excess in KAGRA was found

• 2020- (助教) Vector dark matter searches
- Just because Matsumoto-san sent me a paper

• 2022- (Scientist) Tests of quantum nature of gravity
- Just because Fujita-kun visited Caltech on his way to Mardi gras

My Past Research

29

East river



What is My Real Goal?

30



What is My Real Goal?
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Why Education?

32

2025年5月8日

2026年2月20日

Global Navigation Board Annual Meeting
Designing the Future of Learning: How UTokyo Can 

Meet the Challenges of a Changing World

少なくとも身近な人に

2024年10月22日 読売新聞
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UTokyo College of Design

https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html

1998年設置

2000年設置

教養学部 1949年設置
総合文化研究科 1983年設置

東京大学 芸術創造連携研究機構
2019年設置

https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z1314_00001.html
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New Departments 東京大学工学部
学科ガイダンスブック 2026

https://www.t.u-tokyo.ac.jp/hubfs/guidance/2026/guidebook/FOE_Gudebook_2026.pdf
https://www.t.u-tokyo.ac.jp/hubfs/guidance/2026/guidebook/FOE_Gudebook_2026.pdf
https://www.t.u-tokyo.ac.jp/hubfs/guidance/2026/guidebook/FOE_Gudebook_2026.pdf
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New Departments 東京大学工学部
学科ガイダンスブック 2026

Maybe we should discard 
curricula that do not 
spark joy, rather than 
creating new ones...

https://www.t.u-tokyo.ac.jp/hubfs/guidance/2026/guidebook/FOE_Gudebook_2026.pdf
https://www.t.u-tokyo.ac.jp/hubfs/guidance/2026/guidebook/FOE_Gudebook_2026.pdf
https://www.t.u-tokyo.ac.jp/hubfs/guidance/2026/guidebook/FOE_Gudebook_2026.pdf
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東京大学 学内広報 2025年10月
第1184回 淡青評論 by 小川光

https://www.u-tokyo.ac.jp/gen03/kouhou/1599/end.html
https://www.u-tokyo.ac.jp/gen03/kouhou/1599/end.html
https://www.u-tokyo.ac.jp/gen03/kouhou/1599/end.html
https://www.u-tokyo.ac.jp/gen03/kouhou/1599/end.html
https://www.u-tokyo.ac.jp/gen03/kouhou/1599/end.html
https://www.u-tokyo.ac.jp/gen03/kouhou/1599/end.html
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Top 10 in 10 years
文部科学省 2025年6月18日 国際卓越研究大学の申請状況について



Physics is Somehow Fun

38

日本物理学会誌 2026年 第81巻 第3号
巻頭言 by 渡辺宙志

https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf
https://www.jps.or.jp/members/books/files/gakkaishi/81-03.pdf


人の指をもって月を指し、以って惑者に示すに

惑者は指を視て、月を視ず

人、これを語りて言う、我は指を以って月を指し

汝をしてこれを知らしめんとするに

汝は何ぞ指を看て、月を視ざる ― 龍樹『大智度論』

指月の譬

39

指月布袋画賛（しげつほていがさん）

仙厓（1750 - 1837）

江戸時代

紙本墨画・墨書

54.1×60.4cm

出光美術館

https://idemitsu-museum.or.jp/collection/sengai/sengai/01.php


• World is changing, 

but our important 

science questions 

remain unchanged

Summary

40
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