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Experiments on DIII-D have advanced the physics basis for simultaneously achieving a high pressure H-mode
pedestal for high core plasma confinement with a highly dissipative divertor for protection of plasma facing
components in future reactor tokamaks. These studies show achievement of this goal is governed by the cou-
pling of several pedestal and divertor processes including: 1) the pedestal density profile dependence on the
recycling neutral ionization source, 2) the separatrix density required to achieve strong divertor dissipation
for high power exhaust, 3) the direct effect of dissipative divertor operation on pedestal performance, and 4)
maintaining adequate power flux across the separatrix for robust H-mode confinement. A closed divertor con-
figuration is shown to reduce the core plasma density, even for divertor detachment onset, due to a reduction
in the pedestal ionization source. The separatrix density is found to increase with power, resulting in a varia-
tion in the accessible ratio of separatrix to pedestal top density. Robust pedestal pressure is found compatible
with dissipative divertor operation, as long as collisionality remains low enough for optimal MHD stability,
and core radiation from impurity seeding is limited to maintain sufficient power flux across the separatrix.
The results suggest that a robust pedestal may be compatible with highly dissipative divertor operation for
the lower core collisionality expected in future larger tokamaks. Taken together the pedestal requirements
imply that innovative divertor solutions will be required to obtain dissipative operation at lower core density
as future tokamaks scale to larger size and higher field.
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