
GGI LECTURES ON THE THEORY OF 

FUNDAMENTAL INTERACTIONS 2023

https://www.colorado.edu/research/qsense/
https://thoriumclock.eu/

Tabletop experiments: Tabletop experiments: Tabletop experiments: Tabletop experiments: Lecture 3Lecture 3Lecture 3Lecture 3

Ultralight Ultralight Ultralight Ultralight Dark Dark Dark Dark matter detectionmatter detectionmatter detectionmatter detection

Marianna Safronova



Ultralight dark matter signatures Ultralight dark matter signatures Ultralight dark matter signatures Ultralight dark matter signatures 

UDM: coherent on the scale of detectors or networks of detectors

Different detection paradigm from particle dark matter.

UDM fields may cause:

 precession of nuclear or electron spins

 drive currents in electromagnetic systems, produce photons

 induce equivalence principle-violating accelerations of matter

 modulate the values of the fundamental “constants” of nature 

• induce changes in atomic transition frequencies and local gravitational field

• affect the length of macroscopic bodies

Various quantum sensors are very sensitive to UDM!
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Our visible galaxy is inside of a 

very large dark matter halo.

http://www.sjsu.edu/people/monika.kress/courses/sci255/
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Where is dark matter?
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Scalar ultralight dark matterScalar ultralight dark matterScalar ultralight dark matterScalar ultralight dark matter

Coupling of scalar UDM to the standard model:

Scalar UDM will cause oscillations of  the electromagnetic fine-structure constant α and fermion masses:
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