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Greetings and thanks

- Eight Colleges; ~1,500 faculty and

Neltr B staffs; ~ 35,000 students

Jeefem 5 01 - Host International Olympiad on

y i d Astronomy and Astrophysics, Sep. 25t
— Oct. 5", 2026

- New Planetarium (2026): 16 meters in
diameter, 143 seats, Sky Explores
softwares

- Host the 16" KAGRA Gravitational
Waves International Workshop, 25t —

27t May 2027
shuttersteck G Source: Phenikaa University
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* Why dark matter?

* What is beyond the Standard Model?
* Why gravitational wave detection?

* Which frequency?

* What parameters do we care about?
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Standard Model of Cosmology

Lambda Cold Dark Matter Model (ACDM)
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Dark Sector Candidates, Anomalies, and Search Techniques
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Gravitational Wave Detectors: Operational Frequency Ranges

Supermassive BHs ' _ Stellar-Mass BHs & BNS
xtreme M ; ormediate-Mass BHs / Stochastic GWs Background Neutron Star EOS / Remnants

LU r= ¥ 0

[0.0001 Hz - 0.1 Hz]

See more at Lorenzo
Mirasola’s talk for direct
detection dark matter

LVK (LIGO / Virgo / KAGRA)
[10 Hz - 2000 Hz]

KAGRA Upgrade (High-Freq Foc

[20 Hz - 2000 Hz]
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Mg (107126V)
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- R. Abbott et al. (LVK) PRD 2022, O3 data: ultralight dark photon dark
matter U(1)g baryon coupling)

: : - Abacetal. (LVK) PRD 2024, KAGRA O3GK: Ultralight vector dark matter,
Direct detectio with masses. 1074 eV/c2to 1011 eV/c?

Ultralight - Abac etal. (LVK), O4 data:
dark matter - 10" eV/c2to 101 eV/c?

- ultralight dark photon Ultralight vector DM Ultralight tensor DM

03 data

KAGRA O3GK X

data

04 data X X X
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Upper limit from KAGRA data from the O3GK run
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Indirect
Detection

Cold Dark Matter

Light dark matter

Ultralight Dark
Matter
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Self Interacting Dark Matter
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Neutron Star
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Indirect
Detection

Cold Dark Matter

Light dark matter

Ultralight Dark
Matter
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Spining NS

Rotational Frequency
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Thank you, and see you in Hanoi for
The 16" KAGRA International Workshop (KIW)
May 25% —May 27", 2027
You are invited
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