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1. Viscosity: from Shu’s Physics of Astrophysics Volume II

Consider a gas with sheer ∂ux

∂y
where ux is the velocity in the fluid in the x̂ direction.

Now consider a layer of gas, in that shearing fluid. It is going to receive momentum carried

by particles escaping from the faster moving layers, and it is going to lose momentum going

into the slower moving layers. Those particles are going to carry momentum
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where lmfp is the mean free path, which is equal to 1/(nσ) and vth is the mean velocity from

thermal motions.
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Now in a constant velocity sheer, each layer receives as much momentum from the upper

layer as it loses to the lower layers. Show a change in velocity, or a
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we can divide out A∆y to determine the force unit per volume
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this can be written as
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, where πxy = ρν
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