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Diffusion in SPH

Heat Conduction Radiative Transfer
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Gas-Dust Fraction
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Question



Smoothing Length
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Good Outer Part – Good Kernel
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…but errors 
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more 

important!



Understanding Brookshaw Method
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Brookshaw method

With Gaussian

The kernel itself is a 

2nd derivative



Isotropic Diffusion Operators
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Cubic	spline	as	kernel	function.	All	dimensions.



Direct 2nd derivative Two 1st derivatives
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Operators
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= r · (krT )
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Direct 2nd derivative Two 1st derivatives

Diffusion with constant K



Cylindrical coordinates

Diffusion with variable K
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Isotropic Anisotropic



1. The shape of the outer part of the kernel is more important for second derivatives.

2. The idea of Brookshaw method is to mimic the kernel itself.

3. Both direct second derivative method and two first derivatives are stable for 

anisotropic diffusion.

4. Two first derivatives is the best method for anisotropic diffusion.

Summary


