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* 1 LMP `�v\� LP 1�\6�t#�L w*�QÆ��F� EP1 Z EP2 1�\6h9�t#�b�wmW6!7\w�Q�F (h9�FR5 60 cm)

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

2 �+FR.O�6G��Æ/7%uz-` Cowley[30] �X�!h!$SMu�E$ihebRNue��I�!h�EufZj-leb~�uF���a���R?i!h�EufZM��ebu�T�4 MRX[31] Y VTF[16] ^�`��!'tZ0hf�Lu��a���R^Eu$7?i~�sp!h�EufZ�$.-0 100 V/m Y 10 V/m. � LMP 0MktZ�!h�Eo��R^�?isp�4^�jyS|�`�-�Ow�E�O
Dus+�5��!}0m|uyS|��5��a�R?i5�kU5Z\yS|��5
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en∇‖n (Te 0�|9��
n 0yS|���� e 0�|�W), )�E�U (~ −Z �U) "�����UP���T�r�Rf7!hu"��4�rJURN`�j4yS|�`�Z)2��E Ei, �U"�T�r�UP��0S�B72��E�yS|�`jfM
7�W$SDTu�E Ec, �U"2��E�UP��X��O
D�?ipu�E0yS|�`u)�EY�W$S�EQY�?P�T�r0 +Z �U����W$S�EY)�E�U�?isp�E E1 = −Es + Ec; ?P�T�r0 −Z �U�?isp�E E2 = −Es −Ec,�a�W$SE Ec = (E1 −E2)/2. ^�`��Q'�>u5)�/)�T�r�U�X�kUP4 60 cm uf7�O
D (?) 1 ` EP1 Y EP2) $.?is�E E1 Y E2, ��sp�W$SE�\�u�e�?) 3 �d�B7�W$SEY��T�rDTu2��E�.PE�!}��� −Ec m�2��E��) 3 �O��T�r�R�r�\j4tZkUJDT'T4 9.3 V/m ��u!h�E�B7�EY^EA���DTyS|��r�4�^^Meb�T�
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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

3 �)T=�1Æ/yS|��r4ebRN`)yPme�u���4����h`��ruG�YDTp℄h��>Vz-ue�<�� Tan y [32] �X4
;$Y���h`��1�r��?�Pmu&�����Y>	>^�Oy!�g	�e�u���4 LMP ^�`"ebRNPEuyS|�kU�r���R�2�
J^E$7~�sp�4!�?w0 1 500 W �*x0 0.25 Pa �kU^E0 180 Gs u�	E��R�2^
Dn~?i�sp�
Ju^E (Bx, By) $7?) 4 �)�d��Æ�hu



3 & �o,{�`�l��``OgdwW:�Q 203�V�O��:�3� (?) 4 �)`u^MH 2.5 cm × 2.5 cm), ~'iI�^E�u,q$xskUyS|��r�4X��r�B8eb^E5d\��syS|��r\�)e?) 4 �)�d�u2-
4^��C�/�kUJyS|��r_Z (����	ECC`~�spuyS|��r�0~�u�C). B
^�IX" VTF Z� [33]=�;!^E(�5d\u^��PR}��) 4 �)�O�X��r���T�r�s^E0j.du^E$7�4�r�(+\"^+5dR}�;$i�[|j#-t4B7j.d^E`�L03k[|��q
;$[|���R^+�Wx�SX6�M0�h[|�3k[|Y�h[|4j.d^E5f`/�uKs?) 5 �d [34], kUyS|��rufZ58!�h[|u�M� Wind 8
G?pl�!�h[|�MoY!h�r�Z�
�bsebRN�~ [35−36].
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Fig. 4 Left panel: Magnetic field topologies in plasma measured by magnetic probe. Right panel: Time

dependence of plasma current

* 5 �j℄~Z4l℄~w0�Lt�;�;K [34]

Fig. 5 The trajectories of passing electrons and trapped electrons4=�u^�`��h[|4oU^E"eb^EuA���E:2r�zt+���a!Z4�r�YCC$&�u)�P	�
D () 1 `u
D LP) �?ipuS|�YrK%!�h[|u��4�r��	E��T�r��u+bS|�Yr9!}0p���P�)e�-
ad�	E�h[|"HM��a��ukUyS|��r_
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Fig. 6 The ion saturation current of outer current bar!�?w0 1 300 W �*x0 0.2 Pa �kU^E0 180 Gs u>uE��r��	E?i�s�
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4�T�rX�RN`yS|�d4'T0 10 A ��ukU�r��Lleb�rfZ"�h[|Q�u�.EA�
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Fig. 7 Left panel: Magnetic field topologies in plasma. Right panel: Time dependence of plasma current

4 >/�"4^^Meb�TuRN`�^^M℄iyS|�JU “X” ~/��4�r�Q-j�T^�iu
q�Bd1I Biskamp[37] �RuT���I�Litvinenkoy [38] VX�
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qIX� Dorelli y [40] �R��VX�/"��u4�ebRN�d4�i
qIX��ih(d4
qIXYB1C�S� ('` λ 0eb3S�� di 0S|IkI�� le 0�|LE3I�) �E�4
di ≤ le ≪ λ uS�E� “�� MHD” )���Biskamp[37] �z-u<�Kh\!B73$��ad4�i
qIX�fMw Y du��r��4 le ≪ di ≪ λ uS�E�0 “NS1�0��” uS���i
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qRNXI��aebwÆf�ebu\�S�0NS\�S� (% Alfven \�S�<
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“NS14�” u3���a^�`��G?p�i
quXI�eb~�P�ÆF�"uT���PP
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Fig. 8 Time dependence of private flux
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Preliminary Experimental Result of Magnetic
Reconnection in Laboratory Plasma

ZHANG Shou-biao1,2 XIE Jin-lin1,2 HU Guang-hai1,2 LI Hong1,2

HUANG Guang-li3 LIU Wan-dong1,2

(1 Department of Modern Physics, University of Science and Technology of China, Hefei 230026)

(2 Key Laboratory of Basic Plasma Physics, Chinese Academy of Sciences, Hefei 230026)
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ABSTRACT 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


