
March 17th 
(Saint Patrick’s) storm:

Interplanetary shock caused by a CME

ACE Solar Wind data

Geomagnetic indices



Where are the 
Van Allen Probes?

• ~ 8 hour long almost 
identical orbits

• ~ 2 hours separation 
between A and B

• apogee ~ 1hour 
postmidnight and L ~ 6RE

Great location to 
study the ring 

current evolution 
throughout the 

storm ! 

⇓
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  03/17 - 
03/19

What did 
RBSPICE B 

“see” 
throughout 
the storm?

Protons 
Fluxes

time

apogee 
R=5.8

perigee
R = 1.1

Red Alert! Shields up! 
Dark bands near perigee 
result from the fact that 
RBSPICE Ions are not 

measured below R = 3 RE



RBSPICE

EMFISIS

B

Proton Injections 
correlate with 

dipolarizations of 
the magnetic field
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P⊥ Oxygen 
(150 keV -1MeV)

P⊥ Helium
70 keV - 600 keV

P⊥ protons (8 keV - 600 keV)

• contribution of the heavy ions to the total pressure is not 
significant 

• BUT the increase in the pressure of the heavy ions after the 
storm commencement comparing to that of the protons is 
much larger
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Evidence of pressure increase because of injections 
especially at apogee
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• Almost isotropic pressures during the main phase, higher perpendicular 
pressure during recovery phase 

• More significant pressure increase for the heavy ions rather than the 
protons after the storm commencement, although protons are the main 
contributors to the total pressure

• Evidence for increase of the pressure due to proton injections
- Injections more pronounced in the premidnight (outbound) part of 

the orbit
• During orbit 2 (main phase of the storm) we observe

- pressures higher premidnight than postmidnight inside L~4 even 
though S/C was closer at the equator during the inbound 
(postmidnight) part of the orbit 

- increase in pressure mainly due to the ~50 - ~150 keV population 
flux increase


