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Bringing global gyrokinetic turbulence simulations to the trans-
port timescale using a multiscale approach1 JEFFREY PARKER, LYNDA
LODESTRO, LLNL, DANIEL TOLD, Max-Planck-Institut fur Plasmaphysik,
Garching, GABRIELE MERLO, UCLA, LEE RICKETSON, ALEJANDRO CAM-
POS, LLNL, FRANK JENKO, UCLA, JEFFREY HITTINGER, LLNL — Pre-
dictive whole-device simulation models will play an increasingly important role in
ensuring the success of fusion experiments and accelerating the development of fu-
sion energy. In the core of tokamak plasmas, a separation of timescales between
turbulence and transport makes a single direct simulation of both processes com-
putationally expensive. We present the first demonstration of a multiple-timescale
method coupling global gyrokinetic simulations with a transport solver to calculate
the self-consistent, steady-state temperature profile. Initial results are highly en-
couraging, with the coupling method appearing robust to the difficult problem of
turbulent fluctuations. The method holds potential for integrating first-principles
turbulence simulations into whole-device models and advancing the understanding
of global plasma behavior.
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