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" No direct detection of the dark matter to date, while having an overwhelming
amount of indirect observations. Importance: 27% of energy content of the

total
Universe, 85% of the mass content. L NN\ ey
" Vast range of unexplored masses (about 80%) of the total span 10-** eV - 10?8 V. 2 e
. . O )
WIMPs are typically tested above GeV and axions above peV scale. 2 2
. . ® @®
" Light bosons predicted by nearly every new theory beyond the Standard Model. 2 2
"  Specifically for the clock stability studies: able to show high-frequency signals and < <
] ~
make easier to identify different types of noise. > =
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We consider an ultralight scalar field with the interaction Lagrangian: < s <
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Presence of dark matter can induce a change in the fundamental constants:
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Clock response 1s due to the change in the atomic transition frequency:
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Compare two clocks of different type or spatially separated. Investigate the two 24 -2 -0 -18 -6 -14 -12 -0 -8 -6
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dark matter configurations: dark matter waves or clumps (e.g., topological defects: " log g[ms/eV]

monopoles and strings).

1. Waves with frequency 2. Clumps of dark matter of size :
Conclusions
f=me/(27) d ~ h/(mgc)

Comparison of ultra-stable atomic clocks provides an opportunity for direct tests of light dark
matter. Such comparison can be done in the nearest future, involving JPL.

Clock stability analysis can be used as a tool and opens access to a new region of parameter space
for the DM masses and couplings.

*  We demonstrate the feasibility of our method by using existing data for Hg"/Al™ comparison to put
new limits on the DM coupling in the DM wave background.

* As the next step, networks of atomic sensors can be used for the search of the stochastic
backgrounds of new fields, including the dark matter.
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