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Maximum energy flux on Earth limited by red giant energy loss

10−2𝐿⊙
4𝜋 AU2

∼ 10−4
GeV

cm3

Comparable to local DM energy flux 𝜌DM𝑣DM

Probes different theory space and more directly
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Free streaming



∼ keV

Nasty phase space
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∼ keV

Self-thermalization

Admits model-independent description

Predictive

Different and interesting outcomes
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Overall:
𝑛 increased by at least 103

𝐸 decreased by at least 103
compared to the free-streaming case
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Transonic Solution

analogous to Parker’s solar wind,

asymptotes to “fireball” solution 

𝛾 ∝ 𝑟/𝑟sonic at 𝑟 ≫ 𝑟sonic = 0.2𝑟⊙
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# 𝛾2𝑣 ෨𝑇4 =
𝐿𝜒
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Two types of  solutions:

• Subsonic: ෤𝑝 = finite at 𝑟 → ∞
• Transonic: ෤𝑝 = 0 at 𝑟 → ∞

Crossing 𝑐𝑠 = 1/ 3 smoothly requires:

… 𝑣=𝑐𝑠 = 0 → 𝑟sonic ≈ 0.2 𝑟⊙
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