Response to Question 6) from FESAC Panel Feedback to the ST Community 

A. Sontag for the STCC

Question 6: “In what ways will the R&D towards the ST goal, and the R&D using the ST goal facility, be relevant to the advancements towards an ST Demo?”
Response:

The R&D towards the ST goal will be relevant to the advancements towards an ST Demo by developing the plasma physics basis, materials and magnet technology required for a sustained burning ST. As this plasma physics basis has strong overlap with the tokamak, and the materials issues are common to all magnetic confinement concepts, this R&D will also be relevant towards other Demo concepts.

This research provides opportunities to fully understand intrinsically attractive ST plasma properties that have potential advantages for an ST Demo.  Examples include near-neoclassical ion energy confinement in the presence of strong plasma rotation and rotation shear, and the prospect of improved electron energy confinement with increased toroidal field. These may lead to sufficient plasma confinement for near ignition conditions in ST devices with plasma current on the order of 10 MA.  Other opportunities include the prospects of disruption-free operation with high betas and safety factors sufficiently removed from the ideal limits, efficient current drive in over-dense plasmas, nearly 100% bootstrap current fraction steady state conditions, super-X-divertor configurations to reduce peak heat flux by factors of 5, etc.

The R&D using the ST goal is focused strongly on answering themes B & C of the Greenwald panel report, which are relevant to all Demo concepts. The study of plasma-material interactions, plasma facing components and other internal components in a high-temperature, high neutron fluence environment is needed for any magnetic confinement Demo concept to become feasible, including the ST Demo. Study of the topics of fusion fuel cycle, power extraction, materials science, and safety is required for harnessing fusion power from any concept. The ST goal would be able to address all of these topics.

In the event that an intrinsic plasma property became evident in the ST goal plasma, it is expected to benefit the achievement of the ST goal, and to shed new light on the potential for the ST Demo.

