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Bosonic interactions
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E.g. “Bekenstein electrodynamics”™ e(x) = e e(x) ~ ey + i
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https://www.worldscientific.com/doi/abs/10.1142/9789811203961_0027

Bosonic interactions

Additional bosons can source variations £ int,¢ D, ——g(¢)F uF N S Cl(¢)

E.g. “Bekenstein electrodynamics”™ e(x) = e e(x) ~ ey + i

/
J. D. Bekenstein, Phys. Rev. D 25, 1527 (1982) A

Collider searches
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Bosonic interactions

Effective ¢p— SM interactions

G = (\/EMP)_1 (see, e.g.)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.075029

Bosonic interactions
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NPL frequency ratios

New J. Phys. 25. 093012 (2023)
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ALP constraints
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Conclusions

Atomic clocks are powertul probes of ultralight bosons

O Sensitive to “variations’ of fundamental dimensionless constants
O Variations may be attributed to presence of ultralight bosons

@ Model-independent constraints from instabilities of Yb™, Sr, and Cs clocks
@ New constraints on ALPs and scalar ultralight DM (see paper)

Excellent future prospects

& New clocks under construction, additional data-taking campaigns 1n progress
@ New phenomenology connecting ultralight fields to atomic observables
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