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Dominant Mechanism for orbital 
energy loss between gravitational 
waves, dark drag, and dynamical 
friction. (𝜎 = 1.3 × 10ିଷ଺ cmଶ)
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([10] Leane, Linden, John 2024)

Same for any mechanism injecting energy 

into the core. (𝐿⊙ ≃ 2 × 10ଷ଺ ୋୣ୚

ୱ
)
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This mechanism requires that DM annihilates into visible particles, converting all their 
rest mass into heat ([10] Leane, Linden, John: 2024).

𝜌 0.01𝑝𝑐 ∼ 10ଽ
GeV

cmଷ
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([11] Meighen-Berger, Newstead, Bell, Robles, Gustafson, Shoemaker: In Prep)
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Full calculation requires a Monte Carlo, but 
an analytic approximation can be determined

𝐿ఞ ∼ 𝑓୮ୣ୰୧𝐴௦

𝜌 𝑟୮ୣ୰୧

𝑚ఞ
 𝑣୮ୣ୰୧ 𝑃௦௖௔௧ 𝐸௜௡ − 𝐸௢௨௧
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Energy exchange rate with 
the cross section set to the 
maximum allowed by direct 
detection experiments. This 
could equal or even exceed 
the stellar luminosity
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([11] Meighen-Berger, 
Newstead, Bell, Robles, 
Gustafson, Shoemaker: 
In Prep)

𝛾௦௣ = 7/3

𝛾௦௣ = 16/7

𝛾௦௣ = 12/5
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(Granelli, Ullio, Wang; 2022)
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