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UC] Liestyor W 1 Long-time simulation of energetic particle instabilities
| ISEP Verification and Validation Activities

* Nonlinear Alfvénic instability simulation is important for

SEF Introduction * Previous GSEP verification and validation activity understanding EP transport effects and heat loads on
« Motivations > Dl.rected toward the smulaﬁon of RSAE modes n the DIII-D tokamak plasma-facing components (PFC)
> EP (Energetic Particle) confinement is a critical issue for self-heated § gdlSthang #é4%31\11R)0W|th ETFZ-IEGI\:/EIVITQ frequer:c:le_s > Critical gradient (time average effect): EP profiles evolve to be near marginal
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Confmement. _ o _ Austin, C. W. Domier, N. C. Luhmann, Jr., "Verification and validation of linear gyrokinetic simulation » Long-tlme nonlinear effects: variation, Intermittency about critical grad|ent point
» EPs can excite mesoscale EP instabilities => drive large EP transport. of Alfven eigenmodes in the DIII-D tokamak," Phys. Plasmas Vol. 19 (2012) 082511-1. => instantaneous losses exceed time average and can cause PFC damage
> These_ can degrade overall plasmalconflnement and threaten the Frequency;gnrggéhtgztg :nag'jé'lzn With Qi Predicted 2D mode structures Long term intermittency example: multi-mode nonlinear gyrofluid simulation of #142111 for
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» EPs => significant fraction of the plasma energy density in ITER. EPs L GTC e R ey 00001 |
can influence microturbulence responsible for turbulent transport of N GYRO | 1 e o s10° |
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» Ignition regime plasma confinement with a-particle heating: one of the 3 60 1, wooors | D.Spong,Plasma and Fusion Research, Vol. 9, 3403077 (2014) |
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Energetic particle instabilities — V&V challenges * Current ISEP verification and validation activity
| , | | » Directed toward the simulation of RSAE and TAE modes in the DIII-D tokamak (discharge
» The EP-driven Alfven spectrum typically includes many unstable modes #159243 which featured comprehensive stability and fast ion transport diagnostics
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» Source/sink balancing models will be further deveolped
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