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The internal transport barrier (ITB), Alfven Eigenmodes (AEs) and double tearing modes (DTM) have been
observed during the off-axis sawteeth oscillation in EAST.
The ITB of electron temperature T_e is modulated by the sawteeth oscillation, and the formation of ITB can
be divided into three stages: (1) the transport produced by sawteeth final crash is suppressed at the first stage
with steep gradient of T_e; (2) the micro-instability is developed at the second stage for the further increasing
of the gradient of T_e; (3) the ITB is formed eventually after the transition from BAEs to RSAEs, where the
BAEs-RSAEs pair enables the tracking of q_min≤1 from the experiment directly.
Furthermore, a new BAAE-like instability is also observed that is coexisted with BAEs pair, while the fre-
quency of the former is far below than the latter. The BAAE-like locates outward than the BAEs pair as Ref
[1]. Interestingly, the triangle shape of the two modes are similar that travel in ion diamagnetic drift direction,
and the phases of outer regions is lag behind than the center as Ref [1-4]. The radial position of BAAE-like
shifts inward after the excitation of RSAEs, and the frequencies of BAAE-like and RSAEs are sweeping up-
ward.
The off-axis sawteeth final crash is triggered by DTM: (1) the DTM can be excited by the redistributed of the
profile of thermal particles, where the downward transport of energetic ions is detected indirectly by the SXR
arrays for the first time; (2) the DTM can be excited by the transformed from kink instability.
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