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Lecture 33

• Earth magnetic field

• Magnetosphere

• Rare collisions

• Current  systems



Last time…

• Eddington approximation

• 20% error near the surface compared 
with the formal solution

• Heat conduction and heat diffusion

– T5/2 law

• magnetic diffusivity different

– T-3/2 law

• Hydrostatic corona



Earth magnetosphere

elektron



Earth magnetosphere



Earth’s magnetic field

• Non-cyclic, but chaotic variations



Earth’s magnetic field

• William Gilbert (1600) “de Magnete”

– Non-cyclic, but chaotic variations

– Similar to but different from the Sun

• Energy source: compositional convection

– Alternatively: Earth’s precession

• Confined by solar wind  magnetosphere



7

Earth’s magnetosphere



Moon’s orbit?

A. 10 RE?

B. 20 RE?

C. 50 RE?

D. 100 RE?

E. 200 RE?



View from the North:

where is East

A.

B.

C.

D.



Earth’s magnetosphere

• Solar wind

• Bow shock

• Polar cusp

• Van Allen Belts

• Earth’s atmosphere

• Plasma sheet, neutral sheet

• Magnetosheath

• Magnetotail



Properties

• Surrounded by currents  magnetopause

• Excludes solar wind from magnetosphere

• Currents permanent, but highly variable

• Inner field: closed, but very stretched

• Particles: cosmic rays,  Sun, ionosphere

• Collisions rare

• Conductivity?



Collisions rare: conductivity

A. is high

B. is low

C. is unchanged?



13

Lect. 32: electric conductivity

conductivity
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Collisions rare: heat conduction?

A. is high

B. is low

C. is unchanged?
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Lect. 26: Heat conduction

Coulomb cross-section
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Collisions rare: ratio PrM=n/ ?

A. is high

B. is low

C. is unchanged?

nT
T

nT
/~

/
~/ 4

2/3

2/5


n



Collisions rare: ratio PrM=n/ ?
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Stratification w/ heat conduction



Result (Stix, p. 410)



Homework 5, problem 3



Was Chapman right?



What we learned today

• Earth magnetic field

– Outer core (liquid iron)

• Magnetosphere

• Rare collisions

–  high,  low, n large, PrM large

• Current systems


