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Experimental studies of magnetic reconnection, one of the key drivers of heating and particle

acceleration in a wide range of astrophysical and terrestrial plasmas, can yield valuable insights

into this fundamental plasma process. In the merging-compression method of plasma start-up in

the Mega Ampère Spherical Tokamak (MAST), two plasma tori are produced around poloidal

field coils. These tori merge in the mid-plane to form spherical tokamak configurations with

plasma currents of around 0.5 MA. The associated reconnection process leads to extremely

rapid heating, with temperatures rising up to 1 keV on millisecond timescales.

We will present the results of two-dimensional fluid simulations of this merging process, per-

formed using the HiFi framework [1] in both Cartesian and toroidal axisymmetric geometry.

The final magnetic configurations in the toroidal simulations closely resemble those of MAST

plasmas following merging-compression, and radial density profiles in the two-fluid simulations

are in close agreement with Thomson scattering measurements of electron density. In particu-

lar we see indications of a quadrupolar structure in density, an important indicator of two-fluid

effects with a guide field component. Comparisons of simulated electron temperatures with

Thomson scattering data show that Ohmic heating in the current sheet is insufficient to explain

all of the features in the measured electron temperatures. The heating timescale is consistent

with collisional equilibration of electrons with ions heated by viscous dissipation of reconnec-

tion outflows. The implications of these results for reconnection in astrophysical plasmas will

be discussed.
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