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Scalar force/gravity
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Ultralight scalar field as dark matter

DM = stochastic, nearly monochromatic 

classical wave

Dark matter halo
(=virialized system)

Solar system

Scalar wave



EM field Gluon field Quark field

Time variation of the physical constants

Damour, Donoghue, ‘10

Signal of the scalar field

𝜅 = 4𝜋𝐺,        𝑑𝑔, 𝑑𝑚𝑖
, 𝑑𝑒 are dimensionless constant.
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Time variation of the mass of the body

(stochastic) oscillations of the mirror’s position

We formulated cross correlation of the signals between the two 
detectors by including velocity distribution of dark matter and 
its anisotropy.



𝑑𝑔 ≠ 0 𝑑𝑚 ≠ 0

𝑑𝑚𝑒
≠ 0

𝑑𝑒 ≠ 0
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Upper limits on the coupling constants
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Nonminimal coupling model

𝜁: dimensionless parameter

No WEP constraint

Upgraded LIGO will soon reach the fifth force constraint.
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