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Ultralight Scalar Dark Matter and Neutrino Masses

® Dark matter:

Ultralight (pseudo-)scalar field with my < 107° eV

Centers et al.

Virialised galaxy halo = random phase model .. commun. 12 2021) 7321

® Coupling to neutrinos:

" __
Lp = 52111 gi pv;; vy, +h.c. .

Diagonal in vacuum neutrino mass basis

® Neutrino mass:

Time-varying Majorana mass term m{™% = g,¢

Continuous parameterization y;(%,t) = my2 + m®™(%,t) = m?[cos?n +sin’n A4 (¥, t)]
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Modified Neutrino Oscillations as a Probe

P.. tor JUNO Regime 3

® Effect on vacuum neutrino oscillation probabillities

® Scalar field and experimental timescales
3 regimes depending on scalar mass

Variations are either very slow (~ constant)

or very fast (~ fully averaged)
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Constraining Dark Neutrino Mass and Scalar-Neutrino Coupling

asym. compl. scl. (allowed)

10°

* T2K, RENO, JUNO (sensitivity)

® Pure scalar-induced neutrino mass

excluded

® Limits on coupling
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   m 𝜙 ≤     10  − 8


   ℒ 𝜙 =  1 2  ∑  i = 1 3   g i 𝜙    𝜈  i L c -  𝜈  i L + h.c.


   m i  dark =  g i 𝜙


   𝜇 i  (   x → , t ) =  m i  vac +  m i  dark  (   x → , t ) =  m i 0  [        cos 2 ⁡ 𝜂 ⁡ +       sin 2 ⁡ 𝜂 ⁡ A  (   x → , t ) ]
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