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Lecture 19

• Alfven wave dispersion relation

• Ohmic diffusion

• Reynolds numbers

• Prandtl numbers



Last time

• How to read science news

• Alfven waves in action

• Pencil Code



Alfven waves
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Neglect diffusivity term
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Linearize B  B+b



Alfven waves
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Linearize B  B+b
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Dispersion relation



Alfven speed
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2 equations with 

two unknowns 
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22

A / Bv 

B=2000 G, =10-6 g/cm3: vA=6 km/s



What is =10-6 g/cm3?

A. 103 kg/m3

B. 1 kg/m3

C. 10-3 kg/m3

D. 10-6 kg/m3

E. 10-9 kg/m3



Ohmic diffusion
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Advection vs. diffusion
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Magnetic Reynolds number

Fluid Reynolds number
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Astrophysical conditions



Alfven waves



What we learned

• Alfven wave dispersion relation

• Ohmic diffusion

• Reynolds numbers

• Prandtl numbers


