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Significant progress in plasma parameters in the GDT gas-dynamic trap[1] was based on ex-

tensive experimental and theoretical work. It resulted in significantly improved understanding

of the physics of confinement in linear axisymmetric devices[2] and stimulated the ongoing

development of the new generation trap, GDMT. The current view of the confinement regime

that can reach to fusion requirements includes differentially rotating plasma with β ∼ 1 in the

main cell. Although β ∼ 0.6 already achieved in GDT seems high enough, going further up will

change the form of equilibrium and significantly improve the axial confinement time. The po-

tential gains are enormous, since the new “diamagnetic-bubble” regime should be comparable

to FRCs. Of course, there are many potential obstacles and threats, such as instabilities, that are

now under scrutiny both experimentally and by theoretical modeling. This presentation is inten-

ded to describe the progress in non-linear modeling of high-β differentially rotating plasma in

linear axisymmetric traps. In particular, we describe two branches of simulations: 1) simulation

of low-frequency drift-MHD flute modes, and 2) axisymmetric high-β equilibrium with fast

beam ions and its evolution due to transport.

The first branch is a continuation of our previous work on simulation of the “vortex con-

finement” [3]. The current version takes into account the high-beta feature, so that the per-

turbation of the parallel magnetic field is accounted for. Furthermore, the detailed description

of radial density and electron temperature profiles allows adequate description of centrifugal

and temperature-gradient instabilities. Such modeling is intended for description of convective

instabilities in advanced neutron-source regimes of GDMT as well as in early stages of the

diamagnetic-bubble regimes, below β ∼ 0.7.

The second branch of modeling is needed for better understanding of plasma confinement at

extreme β values in the “bubble” regimes[4]. In particular, influence of non-adiabatic particle

behavior due to the low-field region on equilibrium and confinement is described.
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