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The one-dimensional self-gravitating system (planes)
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The one-dimensional self-gravitating system (planes)
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Typical fate of isolated self-gravitating systems
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Inhomogeneous Balescu-Lenard equation

Key points:
» Angle-action variables » Resonant coupling
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Hypotheses:

» N> 1 » Integrable system » Resonances over encounters > Time-scale separation

» « Sufficiently » stable » Uncorrelated Poisson noise
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Fokker-Planck form
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Prediction vs measurements
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Conclusion on 1D self-gravitating system

» Balescu-Lenard validation » Quasi kinetic blocking » Damping collective effects

» Resonances and collective effects matter

Razor-thin disc

Axisymmetric-potential motion
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Sellwood (2012) disc
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Sellwood (2012) disc

Particle-particle interaction (Balescu-Lenard)
? <
Wave-particle interaction (Quasi-Linear Theory)
Collectiyf effects « amplitude »
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Back-up slides

Mathieu Roule, KITP Cosmic Web, January 2023
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N-body measurements
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Inhomogeneous Balescu-Lenard equation
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Coupling coefficients

d / _ (p) -1 @*

(J,J',w) = — J) I — 7

l/j"m( ) Z% ()[ ”pqllfn J)
D.q

Bi-orthogonal basis _

Fourier Transform in angle 6 of bi-orthogonal MI[F|(w)
basis elements (p(p), y/(p))
n OFO/GJ .
de pP )9 (x) = — 55 M, () =—2x Z[ (p ") l/jr(ﬂ)(*] )

ypP(x) = de’ p () Ulx, x')




