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Understanding of properties of internal transport barrier (ITB) is of importance for the fusion research of toroidal magnetic confinement. Abrupt and non-local confinement bifurcations inside and around ITBs (ITB-events) have been found earlier in JT-60U [1]. Abrupt in time (ms correlation with L-H(H-L) transitions) and wide in space (from the edge up to ~0.3 of minor radius) variations of electron heat diffusivity were found in JET [2] and in reverse shear (RS) JT-60U plasmas with ITB [3]. Non-local features of transport have been reported recently in LHD [4-6]. 

Transport is non-local and local at the same time in three machines. The aim of the present report is to highlight new features of the transport dual nature. In JT-60U, low-order rational values of q determine ITB-events at low power RS shots [7]. ITB-events have been observed as transitions at multiple transport level [7] (without ITB ( weak ITB ( strong ITB and vice versa). Calculated radial electric field is not varied at ITB-events [8]. In some cases, ITB splits into two parts located both in positive and reverse shear zones. Now we study the transport properties of strong ITBs by the analysing the inward and outward heat pulse propagation (HPP) induced by ITB-events. The heat pulses propagate slowly inside strong ITB with dynamic electron heat diffusivity eHP ~ 0.1 m2/s. By contrast, the heat pulse propagates fast (eHP ~ 1 m2/s) in the zone between two ITBs. In T-10, ITB has been recently recognised by means of analyses of HPP induced by central ECRH-onset and cold pulse propagation (CPP) by off-axis ECRH cut-off in a sawtooth-free plasma created by off-axis ECRH [9-10]. Abrupt reduction of transport in the central zone (during gradual decrease of q value) has been reported [10]. The influence of current rump-up on CPP characteristics is demonstrated in the present report. Slow diffusive inward CPP induced by spasmodic shrinking (events) of the wide zone with low transport formed by large C8H8 pellets in LHD [11] are described. At some of events, transport abruptly increases inside 40% of minor radius.

In all three devices, inward (outward) HPP and CPP propagate slowly and diffusively (eHP ~ 0.1-0.3 m2/s). The so-called “heat pinch” is either absent or small enough (the upper limit of inward electron heat pinch velocity is evaluated to be below 1m/s) [12].
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