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Outline

* A huge population of ultralight boson CDM can be generated by the
misaligned initial amplitude.

* Thermal neutrinos may be the origin of the ULDM misalignment.
EJC, 2109.07423

* Its impact on the effective neutrino mass then and now. (*)

KY Choi, EJC, JK Kim, 2012.09474
1909.10478



Misalignment mechanism

* Evolution in the FLRW universe: * Analytic solution
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Scalar field in thermal background

e Scalar field interacting with
thermal fermions:
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* Leading thermal effects in

cosmological evolution:
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General features

* Evolution from T,,, = 100 GeV
downtoT,,; = 0.67 eV:
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* Vanishing initial condition at
Xow: P =0,¢" = 0.
* The resulting DM density will be
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ULDM in thermal
v background

B0+ 5§ @) + (14 22) §) =2
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ULDM in thermal
v background

x < Xq
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Analytic Solution
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Neutrinos propagating in ULDM

Wolfenstein:
Coherent forward scattering = 50— . ——
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Mass-squared correction by ULDM

During DM genesis at T (x1)

Demanding for the consistency:
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Now around us

Neutrinos around us get negligible
corrections:
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summary

* A huge population of ULDM can be originated from its tiny coupling
to SM fermions.

* For the ¢vv coupling, DM genesis requires m, ~ (107**,107%)eV and
vy ~ (107%,107°), and can occur very late at around T' > 707,,,.

* No observable correction to the masses of neutrinos around us.
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