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1. A kinetic model:

∂t f +v∇f = K[ϕ]⊗vf ; K[ϕ] = ± 1

H

∫
dse−isv/Hϕ(r±s/2)

2. Supports a hydrodynamic model:

∂tn +∇j = 0 ∂t j +∇ · ( j⊗ j

n
+ Π̂) + n∇ϕ = 0

3. Hydrodynamic linear response function (χ̃hydr ) should be = χ̃kin

4. Presume functional relation Π = δP[n]/δn, where

P[n] =

∫
drdr′dtdt ′nα(r, t)σ(r, r′, t, t ′)nα(r′, t ′)

5. Enforcing χ̃hydr ≈ χ̃kin, we find:

σ̃(k, ω) = σ0(k) +
[σ∞(k)− σ0(k)]ω2

[σ∞(k)− σ0(k)]/σ1(k) + ω2

Π̂[n] =
8

3
n4/3(r, t)(D̂ +

∫
dr′σ∞(r − r′)n4/3(r′, t)

(∂tt − (σ∞ − σ0)/σ1⊗)D̂ = (σ∞ − σ0)2/σ1 ⊗ n4/3



Figure: 1. Π̃/ñ at fixed k = 0.4 versus
frequency ω. Red (exact, kinetic), blue
(present work), Green (TFvW)

Figure: 2. H = 1, t = 20; Pressure tensor

Π̂xx (x) profile obtained in a numerical
simulation during the dynamics. The
present functional (blue) is considerably
closer to the exact (kinetic, red) result,
than the existing TFvW approach (black,
dashed)

Figure: 3. Histogram of overall error (arb.
units) from the TFvW (blue)
approximation and the present functional
(orange). The error from TFvW peaks
considerably at a larger value and has a
larger width.


