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Dark matter may be detected by the interferometers!



Ultralight scalar field as dark matter

Dark ma

DM = stochastic, nearly monochromatic
classical wave



Signal of the scalar field
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K = V4nG, dg, dml., d, are dimensionless constant.

|:> Time variation of the physical constants

|:> Time variation of the mass of the body

I:> (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. 3



Upper limits on the coupling constants

1075k

s .

10 il 1 1 1 1 L 1 11 L il 1 L il 1
1.x10"13 2.x10°13 5.x1071% 1.x10712 2.x10-12 5.x10-12
m [eV]
dy=0m=0de=0
T T, T S e | T T T
At ot e -k % o . AP d
100 L F YA Ry v i M 3
10k -
)
1E \'\,_,m //\;
£ v P -
T 0100} dm *+ (0 —
e o
0.010F
0001k —
10-4 . . . o . . . R
1.x10"13 2.x10-13 5.x10"1% 1.x10712 2.x10-12 5.x10"12

m [eV]

s LIGO(O3)
£ L

~ WEP = 0.001§
— Fifth force 104 -
_e:

s LIGO(03)
— WEP

—— Fifth force
—— GEO600

(]
o

0.100

0.010;

1075 7

dyy # 0 |

10 :
1.x10°13 2.x1

o-13

5.x10°13 1.x10712 2.x10-12 5.x10-12

m [eV]

dy=0y=0ime=0

100¢ . — —— i
10; w i J
15

F A
0.100 -
d, # 0
0.001L — ]

10-4 L e . . . L

1.x10"13 2.x10°13 5.x1071% 1.x10712 2.x10712 5.x10"12

m [eV]

¢ LIGO(O3)
— WEP
—— Fifth force

s LIGO(O3)
— WEP

—— Fifth force
—— GEO600



Nonminimal coupling model
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¢: dimensionless parameter

No WEP constraint
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Upgraded LIGO will soon reach the fifth force constraint.
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