
  



  



  

Three di erent cases of resistivity ff
setups in 2D: the case of asymmetric, 
small and large resistivity, respectively, 
top to bottom panels.

Resistivity is set as asymmetric in both horizontal 
and vertical planes.

PLUTO, resistive MHD equations in Cartesian 
coordinates, with ideal eq. of state. “Dimensional 
splitting” option, which uses Strang operator splitting to 
solve the multi-dimensional eqs. “LINEAR” spatial order 
od integration is used, so that a piecevise TVD linear 
interpolation is applied, accurate to second order in 
space. RK2 evolution scheme with the Eight-Waves 
option for constraining div B=0 is used, with Lax-
Friedrich approximate Riemann solver.



  



  

V2 along the direction X1 at x2= 2.0 (Top), and 
along the direction X2 at x1 = 0 (Bottom). In blue, 
green, red, black and violet solid lines are V2 at 
times T=0,20,50,100 and 500.  At T=500 magnetic 
field is reorganized, flow is perpendicular to the 
initial direction.

Reconnection in two dimensions, with current density 
shown in color grading, magnetic field contour lines in 
solid lines and arrows showing velocity. In the left panel 
is initial setup, and right is the result at T=100.



  

In a simple 3D case, similar reconnection rate as in 2D can be derived, with the 
maximum value √2 times larger than in 2D. 



  



  



  

My solutions in 3D at T=40 and T=52. In color grading is shown the toroidal current density at the 
boundary planes; tubes show the magnetic flux tubes, with the diameter of the tube set 
proportional to the magnetic field strength. A change in connectivity of the magnetic flux tubes in 
the third dimension is a change in topology of magnetic field.



  

Still missing: conclusive results about the rate of 
reconnection. I am still searching for the best 
measure for it, which would not be so much 
model dependent. Probably it will be some energy 
density consideration, but I did not know how to 
test if it works. Now I know that it should be 
something like √2 times the value from 2D 
simulation. Still to be verified.
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