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DM mass landscape
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Wave DM Is composed of boson

Structure is suppressed within de Brogliavelengh
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VDM production mechanism

Nonminimal coupling

is needed gther motivations for nonminimal couplings:
— : Effectivetheory
Kitajima & Nakayama (2023)¢Mlsallgnment mechar@ A Renormalization of gravity
Nakayama2019). -> Fixed polarization in cosmological scales A Rich phenomenology
Graham, et al. (2016); A Gravitational particle production

Kolb & Long (2021). > Natural avoidance aocurvatureconstraints

Agrawal, et al. (2020); A Scalasvector oscillation

Co, et al. (2019); . .
BasteroGil, et al. (2019). -> Stealing energy from axiomsflaton

Long & Wang (2019) A Decay of topological defects

-> Longitudinal modes are preferred at the production,
but the subsequent evolution is complicated

For thermal freezeut and freezan, see Barman, et al. (2022).



Theory
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Nonrelativistic EFT

Vector field equations + Einstein equations
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Integrate out fast modes

Nonrelativistic EFT for slow modes



Wave description

Effective action:

Multicomponent
SPF equations
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Fluid description
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Massradius relation of vector solitons

Groundstate vector solitons
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Growth of linear perturbations

Wave DM
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Cold DM, which is consistent
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Constraints on GW speed o sensiy or conponen

In the direction of GWSs



