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Fig.1 LMP experimental device. LP is electrostatic Langmuir probe installed above copper plate, EP1

and EP2 are two emissive probes with a distance of 60 cm
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Fig.2 Left panel: Time dependence of current applied to each plate. Right panel: Cross-sectional view of

device showing the transverse magnetic field geometry without plasma
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Fig.3 Left panel: The schematic of static electric field, inductive electric field and electric field of charge

separation. Right panel: Time dependence of electric field of charge separation
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Fig.4 Left panel: Magnetic field topologies in plasma measured by magnetic probe. Right panel: Time

dependence of plasma current
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Fig.5 The trajectories of passing electrons and trapped electrons
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Fig.6 The ion saturation current of outer current bar
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Fig.7 Left panel: Magnetic field topologies in plasma. Right panel: Time dependence of plasma current
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Preliminary Experimental Result of Magnetic
Reconnection in Laboratory Plasma
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ABsTrRACT  Magnetic reconnection is one of the most important physical processes in
astrophysical plasmas. Lots of theoretical works, numerical simulations and observations
have been done. Some experimental programs have been activated to investigate the basic
mechanisms of magnetic reconnection. In order to investigate the electron dynamic near
the electron diffusion region in magnetic reconnection process, an upgrade is accomplished
in the LMP (Linear magnetic plasmas) device at University of Science and Technology of
China. The magnetic field of reconnection is produced by passing two identical currents
axially through two copper plates. Magnetic field and parallel electric field are measured
by magnetic probes and emissive probes, respectively. The existence of a large electric field
related to the reconnection process is verified. The plasma is driven by electric field and
magnetic field, so the magnetic reconnection appears. The magnitude of axial current is
found to scale with the number of passing particles. In the configuration of current bars,
passing particles are even more and our measured axial current is about 10 A. Magnetic flux
doesn’t pile up because of the parameter region in our case, which is consistent with the

result of numerical simulation.

Key words plasmas, turbulence, methods: laboratory, magnetic reconnection



