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Abstract
We report on experiments investigating 3D mag-

netic field line reconnection, a phenomenon in which
the magnetic field energy is converted to particle en-
ergy and heating accompanied by changes in mag-
netic topology. In the first experiment two magnetic flux
ropes are generated from adjacent pulsed current
channels in a background magnetoplasma in the Large
Plasma Device (LAPD). The currents exert mutual J - B
forces causing them to twist about each other and
merge. The currents move towards or away from each
other and filament after merging. Volumetric space- " " : .
time data show multiple, time dependent reconnection Field lines associated with flux: ropes.
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(QSL), a narrow region between the flux ropes. Field | [phys. Rev. Lett., 103, 105002 (2009)]
lines on either side of the QSL have closely spaced
foot-points at on end of the flux ropes, but a different separations at the other end. Outside the
QSL, neighboring field lines do not diverge. In the second experiment 3D currents associated with
colliding laser produced plasmas in the background magnetoplasma are observed. The currents
are those of shear Alfvén waves. The wave fields are small fractions of the background field; nev-
ertheless, reconnection regions, multiple magnetic “X” points and a QSL are all observed. These
results imply that magnetic field line reconnection is not an independent topic, but part of the phe-
nomena associated with the broader subject of 3D waves and current systems in plasmas.
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