




Fluid Dynamics
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Small Perturbations
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Wave equation
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− 𝑐56∇6𝜌0 = 0

seek solution with  𝜌0∝ 𝑒9𝒌&𝒙<9=>

⟹ 𝜔6 = 𝑐56𝑘6



Fluid Dynamics with Gravity
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∇6𝜙 = 4𝜋𝐺𝜌 Poisson’s equation



Small Perturbations
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Wave equation?
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− 𝑐56∇6𝜌0 = 4𝜋𝐺𝜌1𝜌0

seek solution with  𝜌0∝ 𝑒9𝒌&𝒙<9=>

⟹ 𝜔6 = 𝑐56𝑘6 − 4𝜋𝐺𝜌1

⟹ 𝜔6 < 0 for   𝑘6 < GHIJK
LMN

≡ 𝑘P6

⟶ Jeans instability 





M ~ 104 M¤

Δx = 0.12 pc Ibáñez-Mejía et al. 2017 M8e3
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