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Lecture 18

• Discussion on Homework 3

• Conversion between kinetic and 
magnetic energy forms

• Alfven waves



Last time

• Buoyant rise of flux tubes

• Ohm’s law in lab frame

• Conversion of kinetic into magnetic energy

• How magnetic fields get advected



Plasma begins

A. below the convection zone

B. below the  photosphere

C. inside the heliosphere (50 AU,say)

D. none of the above



Other aspects

• Familiarity with underlying research article

• Sunspot number, R=s*(10*G+S), area, B-
field

• Helical fields,  twisted, parallel current

• Gravity waves

• Other?



Lab (S) and comoving (S’) frames
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Observer in S sees charge moving

Observer in S’ sees charge moving sideways

Therefore, because F=F’,
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With additional background E-field



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 waves



What we learned

• How to read science news

• Alfven waves in action

• Pencil Code


