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Diffusion equation

Diffusion-like equations can be found in different contexts:

2
» diffusion of substances 5’0(:13,15) i D8 0(5'3»75)
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Diffusion equation

Diffusion-like equations can be found in different contexts:

» diffusion of substances: oxygen diffusion in a water body




Diffusion equation

Diffusion-like equations can be found In different contexts:

» diffusion of substances: osmosis

Isotonic solution Hypotonic solution Hypertonic solution
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Diffusion equation

Diffusion-like equations can be found In different contexts:
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» Navier-Stokes: momentum diffusion (v - V)V
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Diffusion equation

Diffusion-like equations can be found In different contexts:

ou

»Heat equation — = aV?u  uis the temperature and o the thermal diffusivity
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Diffusion equation

Diffusion-like equations can be found In different contexts:

» Heat equation: cooling of the earth
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Diffusion equation

Diffusion-like equations can be found in different contexts:

2
» Schrodinger equation (free particle) zhaa_f — Zh V4 Diffusion In Imaginary time
m




Diffusion equation (1 D)

The diffusion equation needs to be supplemented with one initial condition and two

boundary conditions. [he complete problem takes the form:

0C (x,t) D@QC(x, t)

» evolution equation —
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domain boundaries: 1.2

» Initial concentration distribution C(x,0) = f(x)



| D diffusion equation: point source solution

» VWe assume an infinite |D domain and a point release (e.g. pipe with uniform concentration

over the section A)

- ( O >
HATEREN C} ) &
A MT
0C (x,t)  0°C(z,t)
e 5@) | ],
A i
it €
Co,t = 0) = 2 6(a) il
Gl s bk el €

» Dirac distribution 0(x) satisfies (intuition: finite mass in a point):

[ d(a)dz =1 [ 8@ = w0) @)z = f(ao)



| D diffusion equation: point source solution
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» Results known from normal distribution

Number of walkers
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can be used: 68% of the particles found
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within one standard deviation, 95% within
two... Bl
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» Generalisation to a point source located at position x=u Is Immediate
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