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Properties Kilonova ejecta Relativistic jet

Mass 10−2 − 10−3 𝑀⊙ ∼ 10−8 𝑀⊙

Velocity 0.1 < 𝛾𝛽 < 4 𝛾 ≫ 10

Geometry Quasi-spherical Cone, opening angle of  

∼ 0.1



𝑠𝑓𝑡> 5, 

1 < 𝑠𝐾𝑁 < 3,

0.3 < 𝛾0𝛽0 < 1

Ejected mass: BNS merger simulation

Hajela et al. 2021
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𝒕𝒑𝒆𝒂𝒌 < 𝒕 < 𝒕𝑺𝑻

Reverse shock in the moderate ejecta

(1 < 𝑠𝐾𝑁 < 3, 𝛽 < 𝛽0)

Deceleration is faster for a shallow 
mass distribution

Declining flux 𝐹𝜈 ∝ 𝑡𝑞𝐾𝑁

𝒕𝑺𝑻 < 𝒕

Non-relativistic

Sedov-Taylor flow, 𝐹𝜈 ∝ 𝑡𝑞𝑆𝑇

Peak flux obtained when the reverse shock crosses the fast tail (𝑠𝑓𝑡 > 5), 

reaching the “break” in the ejecta profile at  𝛽0









As expected, large deviations for 𝛽0 > 0.5 𝛽0 = 0.3
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