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Almost universal gravitational lenses

power-law mass densities from galaxy to galaxy-cluster scale

Image credits: ESA/Hubble, NASA, S. Suyu et al.; ESA/Hubble & NASA, S. Jha, L. Shatz 1



A fundamental reason for power-law mass densities

scale-free Newtonian gravity causes self-similar structures

φ(r) ∝ r−(γ−2) → ∆φ(r) ∝ ρ(r) → ρ(r) ∝ r−γ , γ > 0

mass density from sample of collisionless self-gravitating particles

ρ(r) = mp n(r) = mp np p(r) = mp npN(γ, rσ, rmax, rmin)
(
r
rσ

)−γ
Image credits: Harvey Comics; NASA/WMAP Science Team 2



DAEMON = DArk Emergent Matter halO explanatioN

joint PDF
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thinning outskirts: ρ(r) ∝ r−3 (rmax →∞)

isothermal fluid case: ρ(r) ∝ r−2 (np →∞)

core case: ρ(r) ∝ r−1 possible (uniform distr.)

overflowing outskirts: ρ(r) ∝ r−4 (〈δr〉 → rmax)
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Further reading:

• Essay (hon. mention of the GRF) → arXiv:2005.08975

• Full paper (published in GREG) → arXiv:2002.00960
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