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Addressing the New Challenges of Burning Plasma Physics With
Dominant Electron Heating on DIII-D1 T.S. TAYLOR, R.J. BUTTERY, Gen-
eral Atomics — Future burning plasma devices will be heated predominantly through
the electrons, with low torque injection, core fuelling and collisionality, while steady
state operation will demand highly off-axis currents to ensure stability and good
transport. In contrast, most present devices heat through the ions, with high torque,
core fuelling, and relatively peaked current profiles. These differences have dramatic
impacts on the performance, stability and transport in fusion plasmas. Thus an
upgrade is proposed to DIII-D to provide dominant electron heating and steady
state current profiles via an upgrade to 15 MW electron cyclotron heating (ECH),
enabling access to burning plasma relevant parameters in regimes ranging from the
ITER baseline to power plant-like qmin > 2 steady state scenarios, with independent
control of Te/Ti, rotation, collisionality, current profile and β. This will provide vital
and unique capability to resolve the physics of burning plasmas and device designs,
as well as critical tests of fusion simulation in the new regimes for which they must
be developed.
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