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Why Study Magnetic 

Reconnection?
 Fundamental process

 Sun: Solar Flares, CMEs, Flare Loops

 Earth: Plasma Entry, Auroras, 
Magnetic storms

Ultimate Goal: Observe 

magnetic reconnection in 

situ through predictions of 

reconnection site in model
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The Magnetosphere

 Solar wind: made up of 
plasma particles. Field 
distortion caused by 
pressure

 Bow shock: shock wave 
before Earth’s magnetic 
field

 Magnetosheath: region of 
higher density shocked 
plasma 

 Magnetopause: Boundary 
between the solar wind 
and Earth’s magnetic 
field

 Cusp region: region with 
open field lines and direct 
solar wind access to 
upper atmosphere



Reconnection at the 

Magnetopause



Plasma Entry

Precipitating cusp ions experience a velocity filter effect with lower 

energies 

convecting further poleward



Instrument Overview

 Polar’s TIMAS Instrument

 Mass spectrometer

 Collects data on He+, 
He++, O+, and H+

 Focused on H+ data

 Measures 3D velocity 

distributions



TIMAS Schematic
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