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Intensity interferometry for ultralight bosonic dark
matter detection
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Ultralight bosons with masses bellow 1 eV/c² are a promising candidate to be a predominant component of
dark matter. These particles can be described by a classical wave-like field oscillating near the Compton
frequency of the bosons. Assuming that they are virialized in the galactic gravitational potential, the random
velocities produce slight deviations from the Compton frequency. These result in a near-zero-frequency (dc)
stochastic fluctuation of the amplitude of the field on a time scale determined by the spread in kinetic energies.

Ultralight bosonic dark matter can couple to Standard Model (SM) particles through a variety of interactions.
If a measurement scheme for the direct detection is sensitive to a signature quadratic in the field, then there is
a dc component of the signal. Thus, a detector with a given finite bandwidth can be used to search for bosons
with Compton frequencies many orders of magnitude larger than its bandwidth. Additionally, a search for
such a signal would not require an accurate tunning to the unknown Compton frequency of the field. We
show that existing optical magnetometers and atomic clocks networks have sufficient sensitivity to search
experimentally unexplored parameter space using this scheme.
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