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Fig. 1. Profiles of the out-of-plane driving flows.
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Fig. 2. The magnetic configuration without driving flow at
(a) t = 70, (b) t = 74, (c) t = 80, (d) t = 120. The black
lines and background colors indicate the magnetic field line
in the reconnection plane and the current density in out-of-

plane direction, respectively.
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Fig. 3. Evolution of magnetic configuration with out-of-
plane driving flow for Lg = 0.05, Uy = 0.1 at (a) t = 70,
(b) t= 80, (c) t = 110. The black lines and background colors
indicate the magnetic field line in the reconnection plane
and the current density in out-of-plane direction, respec-

tively.

059401-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 5 (2020) 059401

K4 MATERE Lg = 0.3, BRI Uy = 0.1 WK H oL T #)
s AL (a), (b), (c) KETIE] ¢ = 80, ¢ = 110 Fl ¢ = 118
BAE Y, LTI S5 7501 Dy Fh Y T A 1 2 00 A A
e B T A H U L

Fig. 4. The magnetic configuration with out-of-plane dri-
ving flow for Lg = 0.3, Uy = 0.1 at (a) ¢t = 80, (b) t = 110,
(c) t = 118. The black lines and background colors indicate
the magnetic field line in the reconnection plane and the

current density in out-of-plane direction, respectively.
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Fig. 5. The evolution of reconnected flux with different
driving flow strength.
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Fig. 6. The magnetic configuration with out-of-plane dri-
ving flow with different strength for Lg = 0.3 in the same
phase. The black lines and background colors indicate the
magnetic field line in the reconnection plane and the current
density in out-of-plane direction, respectively: (a) Without
driving flow at ¢ = 120; (b) with Uy = 0.1 at ¢ = 118;
(c) with Uy = 0.2 at ¢ = 97; (d) with Uy = 0.3 at ¢ = 88.
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Fig. 7. The magnetic configuration is effected by out-of-
plane driving flow with Lg = 0.05, U, = 0.1 and guilding
field B, = 0.1 at (a) ¢t = 100, (b) t = 110, (c) t = 119. The
black lines and background colors indicate the magnetic
field line in the reconnection plane and the current density

in out-of-plane direction, respectively.
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Fig. 8. Evolution of the magnetic configuration with out-of-
plane driving flow for Ly = 0.3, U, = 0.1 and guilding field
B, = 0.1at (a) t = 70; (b) t = 80; (c¢) t = 88. The black
lines and background colors indicate the magnetic field line
in the reconnection plane and the current density in out-of-
plane direction, respectively.
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Fig. 9. (a) Evolution of the reconnection flux with out-of-
plane driving flow for Lg = 0.05, U, = 0.1 and different
guilding field; (b) evolution of the reconnection flux with
different driving flow strength and guilding field B, = 0.1;
(c) dependence of the growth rate of plasmoid on different
driving flow strength with guilding field B, = 0.1.
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Abstract

In the last two decades, a wide variety of plasmoids events have been observed, ranging from space and
astrophysical phenomenon to magnetically confined laboratory plasmas, in which there are a lot of evidence of
observational plasmoid-like features supported by direct large-scaled computer simulations. A super-Alfvénic
instability, named plasmoid instability, occurs in an extended current sheet, when the Lundquist number
exceeds a critical value. The large-aspect-ratio current sheet is fragmented by generating, growing, coalescing
and ejecting of plasmoids so that this phenomenon has been proposed as a possible mechanism for fast
reconnection scenario. This super-Alfvénic plasmoid instability has been usedin the significant new development
of reconnection theory, and thus can provide alternative and more convincing mechanism for fast reconnection.
In this work, a “driving” kind of shear flow in the out-of-plane direction is imposed on a two-dimensional, three-
component magnetohydrodynamic model with a current sheet system to study the dynamic process of the
plasmoids in a current sheet system. The effect of the width and strength of the driving flow on the
reconnection rate of plasmoids are numerically analyzed in detail. It is found that the plasmoids are easily
formed in the case of strong and wide out-of-plane driving flow. The reconnection rate and the number of the
plasmoids increase with the driving flow width and/or driving flow strength increasing. In the presence of
guiding field, it is found that the symmetry of the plasmoids is broken in the reconnection plane. In addition,
for the fixed guiding field, the growth rate of plasmoids increases much faster when the strength of driving flow

increases.
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