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Dynamic Structure Factor and Transport Coefficients of a

Homogeneously Driven Granular Fluid in Steady State

Goal: Dynamics of Granular Fluid in Non-Equilibrium Steady State

Outline:

» Simulations
» Theory: Fluctuating Hydrodynamics
» Comparison for Dynamic Structure Factor S(g,w)

» Transport Coefficients
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Model & Simulation
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» Event Driven Simulations

» N = 10000

» ¢=0.9, 08

» Volume Fractions n = 0.05,0.1,0.2

» each 100 independent simulation runs



Definition of Dynamic Structure Factor

Intermediate Coherent Scattering Function Dynamic Structure Factor
N N — -

F(gt) = (£ 3 3 @)= S(g;w) = (n(q; w)n(—¢,w))
i=1j—1

= (n(q,t)n(—q,0))

P I R I B |

I E U S

1 . ———t D —— : :
] n=0.05 £=0.8 Simulation: | g n=0.05 £=0.8 Simulation:
1 — g=0.2| [ ] —
0.8 a - 10 A =02
] —q=03| [ 1 A 0 ¢=03
] —q=04| ] O g=04
064 — g=05 8 & ¢=05
g ] 3T ]
= = gk
T8 1 o 6
0.4 o]
] 2
0.2-| g s
] o 5
07 o] A
0 5 10 t 15 20 0 05 ©w 1 15

—— damped sound wave



Theory: Fluctuating Hydrodynamics
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Theory: Fluctuating Hydrodynamics

conservation of mass and momentum, driving, collisional

dissipation
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Approximate Solution of Hydrodynamic Egs. for S(¢,w)
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Approximate Solution of Hydrodynamic Egs. for S(¢,w)
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Full Solution of Hydrodynamic Egs. for S(q,w)
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Dynamic Structure Factor S(q,w) (Full Solution)
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S(q,w) is well approximated




Transport Coefficient: Thermal Diffusivity Dp
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k = heat conductivity



Transport Coefficient: Longitudinal Viscosity v
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Tshear = Shear viscosity ¢ = bulkviscosity
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