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Two currents:
The dashed lines
Outer one is bigger

Net result:
Suppressed B field inside
Enhanced B field outside
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Reaction of the nightside 
plasmasphere to geomagnetic 
activity.  

Similar result, different source
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Solar wind
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Population Density Temperature Source Composition Driver Importance

Plasma-
sphere

100s – 1000s 
cm-3 <1 eV Subauroral 

ionosphere
H+, some He+ 

and O+ E fields Dominates 
mass density

Ring 
Current

<1 to 10s 
cm-3 1-400 keV Plasma 

sheet
H+ and e-, O+ 

in storms
E and B 

fields

Dominates 
energy 
density

Radiation 
Belts <<1 cm-3 100s keV to 

MeV

Plasma 
sheet, ring 

current, 
SEPs

Mostly e-, 
some H+ 

(inner belt)
B fields Dominates 

S/C damage



Heliophysics Summer School 2010 56 



Heliophysics Summer School 2010 57 



Heliophysics Summer School 2010 58 

Parameter ICME-Driven 
Storm

CIR/HSS-Driven 
Storm

Solar cycle phase when 
dominant Solar maximum Declining phase

Occurrence pattern Irregular 27-day periodicity

Ring current Stronger Weaker

Radiation belts Less severe More severe
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Photoelectron Instabilities
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