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Abstract

Thistalk addresses kinematic concepts of therole of electric fieldsin magnetic reconnec-
tion, asthey have developed since the early days of thisfield.

In the two-dimensional foundation models of reconnection, such as Petschek’s model, the
characteristic electric field property isan electric field along the magnetic neutra line, sup-
ported by alocalized deviation from ideal MHD. In cases with a superimposed magnetic
field component in the invariant direction (guide field) the separator, the intersection line of
the magnetic separatrix surfaces, has taken the role of the neutral line. Since for a nonvanish-
ing guide field the separator is a magnetic field line, the electric signature then is an electric
field component (E;) in the direction of the magnetic field. A similar concept applies to con-
figurations with magnetic nulls.

In the late 1980s it was realized that in some three-dimensional cases involving the formation
of flux ropes, such as magnetotail reconnection with nonvanishing magnetic field strength B,
aglobal separator is not necessarily available as a structurally stable object. This called for a
more general concept and led to the choice of breakdown of magnetic line conservation as
the appropriate characteristic property. In acorresponding approach the electric signature,
again, isbased on E;. The central quantity is the generalized potential U obtained by inte-
grating -E; along magnetic field lines. The systemis not required to be in a steady state. The
reconnection rate can be expressed by the extreme values of U.

Several examples indicate that these kinematic considerations can provide auseful back-
ground for building quantitative reconnection models and for interpreting observations and
numerical simulations. Particularly, thisappliesto investigations focused on therole of the
electric field.



