


Reconnection of Loops and Open Field Lines
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Figure 3. Variation of the total (closed and open) solar mag-
netic flux Piot, open flux $open, and sunspot number Rz. Both
Prot and Popen have been divided by 47w R%, to convert them into
equivalent field strengths (G) averaged over the solar surface.

Wang, J-M.,, J. Lean, and N. R. Sheeley, Jr., The long-term variation of the Sun’s
open magnetic flux, Geophys. Res. Lett., 27, 505-508, 2000.



Heliospheric Current Sheet




L ocation of Current Sheet During
Solar Cycle
Sanderson et al. 2001.







|nterchange Reconnection



Diffusion through Reconnection

Recently reconnected fieldline,
in motion

h? isthe
tisthec



Transport Equation
Open magnetic flux, B,

(the number of open field lines per unit of surface area)

B .
&F =V2(;<BOpen)—v -(Bopenu)

x =h?/4t isthe diffusion coefficient, with
h*= mean sgquare jump distance,

T = characteristic reconnection time,
u isthe convection velocity, e.g. dueto differential rotation.



Diffusion Terms

Diffusion due to convective motions:

2
i} . (6h) B,,,,

convection ™~ open 2 5 "

oh isthe length of alane; 6t isthe time for convection along oh.
Diffusion due to reconnection with loops:
h’B,,, Oh’B,

open oop

K reconnectionBOPQ” 41' 25f

h” is the mean squared loop length; T is the characteristic reconnection
time; B, ., 1S the average magnetic field strength in loops.

loop

Diffusion due to reconnection in the canopy: K anopyBopen



