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The fundamental constants of nature are invariant in time within the standard model of particle

physics but become dynamical in a number of theories beyond the standard model. The notion

that these constants oscillate rapidly has recently received attention, as such oscillations can

arise in models that explain the origin of the dark matter relic abundance, assuming it is of the

form of a light scalar[1]. The relaxion, a particle introduced to provide a cosmological solution

to the hierarchy problem[2], was shown within minimal models to be a viable light dark matter

candidate. Furthermore, such particles might form boson stars, thereby increasing dark matter

density locally and enhancing the potential observability of this scenario.

We report the results of a recent experiment that employs spectroscopy in atomic cesium

to probe fast oscillations of the fine structure constant and the electron mass, in the 0.02 100

MHz frequency range [3]. Our measurements provide constraints on couplings of the dark matter

field to standard-model matter, which within relaxion star scenarios, compete with constraints

coming from equivalence principle and fifth force experiments.

[1] M. S. Safronova, D. Budker, D. DeMille, D. F. J. Kimball, A. Derevianko, and C. W.

Clark, Rev. Mod. Phys. 90, 025008 (2018).

[2] P. W. Graham, D. E. Kaplan and S. Rajendran, Cosmological relaxation of the electroweak

scale. Phys. Rev. Lett., 115(22), 221801 (2015).

[3] D. Antypas, O. Tretiak, A. Garcon, R. Ozeri, G. Perez, and D. Budker, A search for light

scalar dark matter in the radio-frequency band with atomic spectroscopy, arXiv:1905.02968

(2019).


	002 Poster Guzhi Bao
	024 Poster Perin Segura
	026 Poster Kaiyan He
	028 Poster Andreas Blug
	029 Poster Min Jiang
	032 Poster Agustin Palacios
	033 Poster Jin Kai
	035 Poster Christian B Schmidt
	038 Poster Yinan Hu
	041 Poster Yudong Ding
	052 Poster Peter Blümler
	059 Poster Tadas Pyragius
	063 Poster Norihisa Kato
	066 Poster Kiwoong Kim
	067 Poster Yosuke Ito
	070 Poster Ma Danyue
	073 Poster Janine Hilder
	074 Poster Niall Holmes
	076 Poster Dimitra Kanta
	077 Poster Fan Wang
	078 Poster Reza Tavakoli
	081 Poster Stoyan Tsvetkov
	084 Poster Mikhail Padniuk
	085 Poster Elena Boto
	086 Poster Ryan Hill
	090 Poster Wei Xiao
	091 Poster Yanhua Wang
	095 Poster Charikleia Troullinou
	096 Poster Dominic Hunter
	097 Poster Tino Fremberg
	099 Poster Artur Mozer
	102 Poster Michaela Ellmeier
	103 Poster Patrick Bevington
	105 Poster Theo Scholtes
	106 Poster Volkmar Schultze
	111 Poster Kirill Sheberstov
	112 Poster Wang Heidong
	113 Poster Jonas Iivanainen
	114 Poster Thomas Middelmann
	115 Poster Tian Zhao
	118 Poster Tilman Sander Thönnes
	119 Poster Anne Fabricant
	121 Poster Christoph Amtmann
	122 Poster Michael Tayler
	123 Poster Aaron Jaufenthaler
	125 Poster Mark Bason
	129 Poster Ibrahim Sulai
	133 Poster FLorian Wittkämper
	146 Poster Oleg Tretiak
	168 Poster Aleksei Taichenachev
	169 Poster Andrey Goncharov
	171 Poster Denis Brazhnikov

