“Collisionless” Complex Reconnection
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“Translated” into toroidal geometry where the diamagnetic

velocities are in the TOROIDAL DIRECTION



Inductive Mode
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“Naive” Resistive Mode
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Combined Transport Reconnecting Mode

Finite thermal conductivity, resistivity and 1on momentum diffusion play an
important role

Longitudinal Electron Momentum Conservation Equation
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where fx represents the radial displacement,
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0, and @, are normalization quantities, and B, = B_, = const.

Defining



we have

Then




The 1on momentum conservation equation gives
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Electron Thermal Energy Balance Equation

Simplest (cylindrical) form
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However D} is anomalous (with D{ ~ D))

Therefore Eq. (1) should be replaced by
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Longitudinal Electron Momentum Balance Equation
(considering a realistic anomalous transverse electron thermal conductivity)
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We assume the ordering of maximum information,
considering these estimates.
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Clearly, (5” ~ 0y, provided that
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Moreover, we also require that
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