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TWO TYPES OF NON-LOCAL TRANSPORT BIFURCATIONS IN JT-60U TOKAMAK PLASMAS WITH INTERNAL AND EXTERNAL TRANSPORT BARRIERS.
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One of the most important developments in fusion plasma physics for the past few years is the ability to reliably and reproducibly create internal transport barriers (ITB) in JT-60U, JET, D-III-D tokamak plasmas with normal (NrS) and reverse (RS) magnetic shear. The record value of the DT-equivalent fusion-power-amplification factor QDTeq=1.25 was achieved recently in RS discharges with ITB of JT-60U [1].

In the present report, typical scenarios of RS and NrS discharges with various types of ITBs are presented. Key factors involved in the processes of the ITB evolution in both L-mode (without external TB) and H-mode plasmas (with external TB) have not been fully understood yet. It was believed that fast changes of transport at L-H-L transitions occurred in the edge only. The non-local (in ~90% of volume) abrupt jumps (bifurcations) of transport at fast L-H-L transitions were found in JET and JT-60U plasmas with NrS [2-3], and with RS and ITB [4-5]. In RS plasmas, the profile of the heat flux jump follows the position of the safety factor minimum and penetrates into RS region deeper for the weak ITB that for the strong one.  

ITB-event is another non-local (inside ~0.3r/a) transport bifurcation inside and around ITB, first time found in JT-60U [6] as transition from the weak ITB to the strong one. ITB-events (improvement or degradation) are found in both RS and NrS JT-60U plasmas with ITB [4-6]. The series of ITB-events is able to form the strong ITB in H-mode with nearly doubled energy confinement time [5]. ITB-event-degradation causes L-H transition. ITB-events triggers could be different in various JT-60U plasmas. The features of ITB-events are clearly seen in some JET and D-III-D papers. In general, tokamak plasmas with ITB and with (without) edge TB is described as highly dynamic system with two types of non-local transport bifurcations.
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