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Progress in Laboratory Simulation of Magnetic

Reconnection

ZHANG Shou-biao', XIE Jin-lin!, HU Guang-hai', LI Hong', HUANG Guang-liZ,
LIU Wan-dong'

(1. Key Laboratory of Basic Plasma Physics of Chinese Academy of Sciences, Department of Modern Physics
University of Science and Technology of China, Hefei 230027, China; 2. Purple Mountain Observatory, Chinese
Academy of Sciences, Nanjing 210008, China)

Abstract: Magnetic reconnection is an important phenomenon in space and laboratory plasmas,
it is considered to be an important mechanism of solar flare and magnetospheric substorm. In
the past years, a series of important results have been obtained in the experimental research of
magnetic reconnection in laboratory plasma. In this paper, several major experimental devices
of magnetic reconnection are introduced, with their different plamsa parameters, experimental
methods and essential findings. In TS-3 and MRX device, ion acceleration and heating related
with magnetic reconnection were observed, but the particle acceleration mechanism is unclarified.

Detailed experimental study of electromagnetic fluctuation has been made in MRX, and a positive
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correlation between magnetic fluctuations up to the lower-hybrid frequency range and fast re-
connection was found. Ion sound turbulence in the current sheet was measured in LCD, which
produced an anomalous collision rate and enhanced reconnection rate. In LCD device, microwave
radiation was found, which may cause by mode conversion of plasma waves on density gradi-
ents. In addition, reconnection experiment is carrying out on the linear magnetized plasma de-
vice(LMP) in USTC. Langmuir probes, magnetic probes, energy gridding analyzer, mach probes
and emissive probes are fabricated and installed in LMP device. The reconnection magnetic field

is generated by two parallel copper boards with current in the same direction.

Key words: plasmas; magnetic fields; turbulence; laboratory
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