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Electron magnetohydrodynamics (EMHD) and Biermann
battery and displacement current effects

WANG XiaoGang & JI XiaoFei

State Key Laboratory of Nuclear Physics & Technology and School of Physics, Peking University, Beijing 100871, China

Electron magnetohydrodynamics (EMHD) theory is extensively applied in astrophysical and space plasma studies,
particularly in important physical processes such as magnetic field generation and/or reconnection. In recent
laboratory simulation of certain space and astrophysical phenomena, and related laser plasma and high energy density
physics researches, effects of displacement current and/or Biermann battery on conventional EMHD model are found
significant. Based on analysis of EMHD approximations, in this paper, we study those effects on EMHD model and
related important plasma physical processes.

electron MHD, electron skin depth, Biermann battery effect, displacement current effect
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