
La S(Q,ω) di fluidi e regimi dinamici

Intuitively, one can attempt to identify different dynamical regimes by looking at the two 

limiting behaviours :

Q → 0,ω → 0 Q → ∞,ω → ∞

Premise: in a scattering experiment characterized by the exchanged variables and the

dynamical processes (atomic motions) are probed over a length scale ~ 1/Q and over a time

scale ~ 1 / ω.
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More precisely...More precisely...

Even more appropriate is its generalization (Enskog kinetic theory) for dense hard-sphere

fluids:
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Different dynamical regimes, from the hydrodynamic to the kinetic one, are more correctly

identified by comparing the time and length scales probed in scattering experiments, with a

characteristic time and length of the system.

For instance, as a suitable “typical” length, one can take the mean free path defined in

the kinetic theory for hard spheres of diameter σ:
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So that dynamical behaviour can be more properly discriminated by looking at:
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3 modes:
2 acoustic modes

1 non-propagating mode

( )ω,QS

Rayleigh-Brillouin triplet    
3 lorentzians centred at
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