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Magnetic Reconnection in the MST Reversed Field Pinch

Under the supervision of Professor Stewart C. Prager (Physics) at the

University of Wisconsin — Madison

ABSTRACT

Magnetic field line reconnection is a process whereby magnetic field lines which are
otherwise topologically preserved by, and frozen into, a plasma can break and reconnect to form
field lines with different topologies. It plays a significant role in a wide variety of plasmas,
including stellar, space and laboratory plasmas. The focus of this dissertation is the underlying
dynamics of reconnection in one particular kind of laboratory plasma: the Reversed Fleld Pinch
(RFP). Specifically, this dissertation reports measurements, made using a pair of insertable
diagnostics in conjunction with arrays of magnetic sensing coils positioned near the plasma
surface, of the spatial structure of the magnetic and parallel current density fluctuations
associated with reconnection in the edge of MST.

At least four significant results are obtained from such measurements:

First, we observe direct evidence of reconnection, which takes the form of tearing modes
in an RFP. Specifically, we measure a (radial) magnetic field fluctuation that causes
reconnection at the so-called reversal surface, or g = O surface, in the edge of MST. Notably,
this evidence of reconnection at the reversal surface is the first of its kind in an RFP.

Second, we measure the radial width of the associated current sheet, or fluctuation in the
component of the current density parallel to the equilibrium magnetic field. Such current sheets
are a characteristic feature of the reconnection process, but their radial widths are sensitive to the

specific effects that allow reconnection to occur, sometimes called non-ideal effects because






