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Time series of shear stress

Shear stress Pxy:
• describes transfer of momentum through the fluid

• [1]
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Results: velocity and temperature profilesTreatment of experimental conditions in simulationIntroduction: shear flow

Experimental motivation

Simulation: equations and parameters

Results: shear stress and viscosity
Normalized shear viscosity

Shear flow: a flow in a fluid, with a gradient in its hydrodynamic flow velocity
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Simulation yields a constant shear rate and constant temperature as desired:

Shear rate γ
• strength of the gradient in the flow velocity

•

A typical experimental setup:

• monolayer of dust particles

• shear flow driven by a laser beam

Four-component mixture:

Dust: • individual particles
• interact through Yukawa potential, prescribed λ

D
and Q

• fixed charge Q

Gas: • drag force on dust is neglected
• random force on dust is neglected

Electrons and ions: contribute only to screening in Yukawa potential

Confinement:
Not simulated. Periodic boundary conditions are used instead.

Normalization:

• distance:

• mass:

• time

Example:
Couette flow (uniform γ)

Viscosity η:
• measure of a fluid’s resistance to deformation by shear stress

•
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SLLOD equations of motion [2]

α is a thermostatting multiplier, Eq. (6.45) in Ref. [2]

Parameters:

• System size N = 256

• Time step ∆t = 0.01

• Screening parameter κ = 1.00

where

• Coupling parameter Γ = 66.7

where

Comparison to other simulations of 2D Yukawa systems

Z. Donkó, J. Goree, P. Hartmann, and K. Kutasi, Phys. Rev. Lett. 96,145003 (2006).
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