Physics of plasmoid-mediated reconnection and flux closure in simulations of Coaxial
Helicity Injection

Magnetic reconnection is essential for formation of closed flux surfaces and start-up plasma current
in transient Coaxial Helicity Injection (CHI). Here, we explore fundamental reconnection physics, in par-
ticular reconnecting plasmoids physics, in resistive MHD simulations of transient CHI. We report two
major findings: 1) formation of an elongated Sweet-Parker (S-P) current sheet and a transition to plas-
moid instability has for the first time been demonstrated by simulations of CHI experiments in a large-scale
toroidal fusion plasma in the absence of any pre-existing instability! and 2) a large-volume flux closure, and
large fraction conversion of injected open flux to closed flux, in the NSTX-U geometry has also now been
demonstrated for the first time?. Simulations have been performed using the extended MHD NIMROD
code in a realistic geometry with a toroidal guide field and using experimental NSTX poloidal coil currents.
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