
Last time…

• Electric field in tail

• ExB drift

– Vector algebra with double cross product

– Interaction with Earth’s corotating plasma

– Kelvin-Helmholtz instability

• Different plasma regimes

– Neutral Earth’s atmosphere: ne low, E low



Plasma 

Characteristics

& behaviors

Knipp’s book 

pp. 244-247
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Lecture 35

• Comments on homework

– Double epsilons

– integrals

• Space weather stories

• CMEs



Double epsilons

Application of last time
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Integrations

Which

one is

correct?
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…from Lecture 3
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Which one is the

Boltzmann constant?

A. kB= 1.38x10-23 J/K 

B. SB = 5.67x10-8 J/m2/s/K 



…from Lecture 32

Hydrostatic equilibrium
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…from lecture 10

Tknp BH2Increased pressure 2 particles per H atom

Ionized hydrogen H
2

m
n

 Gas density

TT
m

k
p B






2/H

Neutral helium
H4nm

2/1
so

4
so



Space weather stories

• 1972 Aug 2, 400 rem event

• 1989 Mar 13, CME 1012 kg

• 2000 Jul 14, Bastille Day Event

• 2001 Sep 4, Mars global dust storm

• 2003 Oct 28, Halloween event

• 2012 Jul 23 (~to Carrington event)



23 June 2015



23 July 2012



Bastille Day Event

• Corona: heating and wind acceleration

• Solar Wind



Solar cosmic rays



Solar cosmic rays



E cross B  drift



E cross B  drift



E cross B  drift
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Precursors from local 

helioseismology
cf. Ilonidis et al. (2013) NOAA 10488, 2003 Oct 26
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Interesting spike in
magnetic helicity from
10484, 10486, and 10488

in Huaiou vector 

magnetograms



M class flare of 2015 Nov 4, 13:53 UT

 2h radar outage in Sweden



What we learned today

• Comments on homework

– Double epsilons

– integrals

• Space weather stories

• CMEs



Letting sun pass by
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Earth’s magnetosphere


