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Ultralight Dark Matter
• Ultralight DM (<~1 eV) behaves as classical wave 

fields

• Laser interferometers are sensitive to tiny length 
changes from such oscillations
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Fringe 
change

Laser Interferometry
• measures differential arm length change
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Our Strategy
• Use both table-top optical cavities and large-scale

laser interferometric gravitational wave detectors
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Polarization 
measurement+

Axion like 
particles

Gauge bosons

PRL 123, 111301 (2019)

PRL 121, 161301 (2018)

PRD 102, 102001 (2020)
PRD 103, L051702 (2021)

Table-top
optical cavity

Ultralight DM

https://doi.org/10.1103/PhysRevLett.123.111301
https://doi.org/10.1103/PhysRevLett.121.161301
https://doi.org/10.1103/PhysRevD.102.102001
https://doi.org/10.1103/physrevd.103.l051702


Improving the Sensitivity of DANCE

Axion like 
particles

Gauge bosons

PRL 121, 161301 (2018)

Table-top
optical cavity

Ultralight DM

Talk by Hinata Takidera

First results published
Y. Oshima+, PRD 108, 072005 (2023)

New idea: 
laser wavelength tuning 7

Collaboration with B06

https://doi.org/10.1103/PhysRevLett.121.161301
https://doi.org/10.1103/PhysRevD.108.072005


Polarizers installed 
for KAGRA
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Polarization 
measurement+

Axion like 
particles

PRL 123, 111301 (2019)

Ultralight DM

Ready for first data 
taking in O4 run by 
the end of 2024
(Delayed due 
to Noto 
earthquake) 

https://doi.org/10.1103/PhysRevLett.123.111301


First results from
KAGRA 2020 Run
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Axion like 
particles

Gauge bosons
PRD 102, 102001 (2020)
PRD 103, L051702 (2021)

Ultralight DM

Talk by Junʼya Kume
Results 
released
(finally approved by 
LIGO-Virgo-KAGRA; 
~1800 authors!
A03-B01-B06-C02)

arXiv:2403.030004

https://doi.org/10.1103/PhysRevD.102.102001
https://doi.org/10.1103/physrevd.103.l051702
https://arxiv.org/abs/2403.03004


Scalar and Spin-2 Dark Matter
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Axion like 
particles

Gauge bosons

Ultralight DM

Scalar bosons

Spin-2 bosonsY. Manita+, PRD 107, 104007 (2023)
Y. Manita+, arXiv:2310.10646

K. Fukusumi, 
S. Morisaki, 
T. Suyama, 
arXiv:2303.13088

Upper limit from LIGO/Virgo O3 data
Collaboration with D03

Spin-0 and 1 ... or 2!
Talk by Yusuke Manita

https://doi.org/10.1103/PhysRevD.107.104007
https://arxiv.org/abs/2310.10646
https://arxiv.org/abs/2303.13088

