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\Nave Dar\(\]\atte/‘ with Ultra-light Mass Scale
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\Nave Dark\hatte/‘ with Ultra-light Mass Scale
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Observational / Experimental Probes of \NaVve Dar\(N\att@/‘

Matter power spectrum
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Oscillating \Nave Dar\(\]\atte/' to other sectors

Coupled to gauge boson A Arvanitaki et al. 1405.2925
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Single vs. Mixed \Nave Darkwattef

Single wave dark matter Harmonic oscillation

Mixed wave dark matter Non-trivial time-dependent structure
(non-monochromatic, symmetry-broken...)

¢ —  4(t) = do(t) + dalt)f(mot)
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Mixed \Nave Dar\(\]\atte’f and parametric structure
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Wave DM mixing
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EoMof ¢
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i ¢"(2) + [A — 2qcos(22)]¢(z) = 0 i MZ‘:&Z‘:;;""” ——> Solution
o(z) = S ADZ P(z)

H‘I)% m2 i = [t + 1 : Mathieu characteristic

P(z): Periodic function

Yechan Kim Mixed wave dark matter



Mixed \Nave Dar\(“\atte/‘ and parametric structure

EoM  ¢"(2) + [A —2gcos(2z2)]¢(z) =0

Sol o(z) = eﬁ(A’Q)ZP(z) fo=p+iv

Broad resonance ¢ > 1
- Instability regions are wide
- Wislarge

- Exponential growth |¢(z)| o exp(u 2)

YK, HS Lee. 2604.14480
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Narrow resonance ¢ <1

Instability regions are narrow
A~n?(n=12-")
|A-1<q forn =1

- pissmall

M:% ¢?—(A-1)2 forn=1

Growth is suppressed
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Mixed \Nave Dar\(\\]\attef and parametric structure

- i.e., Preheating after inflation

- Amplified production of particle
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Mixed \Nave Dar\(“\atte" to Wave-envelope DM
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Mixed \Nave Dar\(N\attG/‘ to Wave-envelope DM

EoM  ¢"(2) + [A —2gcos(2z2)]¢(z) =0

Sol p(z) = AD2 P2y p=ptiv
Stable region Unstable region
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E 4 27
Tv = lv —n|M YT uM
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Mixed \Nave D(.jr\(N\att@/~ to Wave-envelope DM

Dense environment with enhancement factor D
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Mixed \Nave Dar\(“\attef to Wave-envelope DM
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Implications in Neutrino Physics £ gmm
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. . . 1
Implications in £ —596mvn

effective u? term
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Summary
b
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Mixed \Nave %ﬂwm’ to Wave-envelope DM
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Mixed \Nave Darkwattef to Wave-envelope DM

EoM  ¢"(2) 4+ [A — 2gcos(22)]p(z) = 0
Sol O(z) = eh(A:a) 2 P(2)
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Potential oscillation constraint
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Implications in Neutrino Physics
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Mixed \NaVe Dar\(watte/“ Scenario ll: Potential Oscillation

effective u? term
pog(t) = pg + £ O(t)?
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—pg < K®* (g > 0)

Symmetry-restored phase
w/ zero VEV

—p2 > k®? (uZ; <0)

Symmetry-broken phase
w/ nonzero VEV
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