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Some Like It Hot
How and why does
the system stay 
in this “hot” state? 

[Ginat+2025, 2026] 

This is what clumping
cold dark matter does

(“cosmological turbulence”)

[Ewart+2025] 
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     phase-space volume conservation (“Casimirs”) appears to work on dynamical times.

 Chaotic dynamics lead to a turbulent cascade of  f-strophy towards small scales
     in phase space (constant-flux, Batchelor-like). This leads to 
     – universal fluctuation spectrum                                                   ,

 superseding the thermal-noise spectrum in turbulent systems; 
     – breaking of  Casimirs on                     time scale (“turbulent amnesia”),

 whereupon Lynden-Bell state adapts “adiabatically” to renewed constraints.

 In the long run, Casimirs change so as to bring the minimum-energy
     (Gardner-restacked) state in alignment with the maximum-entropy state,
     making the latter degenerate (statistically “cold”). 
 Is there a universal shape of  this frozen equilibrium? 
 How to calculate the “collisionless collision integral” (EFT) for time evolution of  the distribution?
     (hence how to treat non-equilibrium systems with drive and transport)

 Long transient states: long-live structures (holes, halos) keep the system “hot”.
     This leads to maximum-entropy states featuring a power-law tail           .
 How to predict hole/halo dynamics, survival time, and           ?

R. Ewart  M. Nastac

B. Ginat

D. Hosking


