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Magnetic Field Reconnection 
(aka magnetic field annihilation) 

 
In 1961 Dungey 
proposed a process 
whereby the magnetic 
field in the 
interplanetary medium 
could be made to 
directly connect with 
the earth’s magnetic 
field.  The first analytic 
analysis of this was 
presented by Sweet and 
Parker for a conducting 
fluid.  As it turned out, 
the Sweet/Parker model 
of Reconnection is too 
slow, and it was not 
until the Petcheck 
model was presented 
that the idea of 
magnetic reconnnection 
started to become a 
unifying theory for 

understanding the magnetosphere.  In this process the entire magnetosphere is put in 
motion, as illustrated in this diagram (From Kivelson and Russell, 1995).  The 
interplanetary magnetic field line BIMF  connects with the earth’s field at 1 and is dragged 
back across the magnetosphere 1 - 5 and 1’ - 5’, where it closes the cycle with a pinching 
off of the field at 6/6’ allowing field line 7 to snap back toward the earth and 7’ to head 
onward radially away from the sun. 
 
The next 4 pages are from Kivelson and Russell which describes the simple fluid version 
of reconnection.  Following that are several figures with data to support the idea. 


















