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In magnetically confined plasma fusion study, it is essential to understand how the rotational

transform profile impacts on the plasma kinetic profiles. In particular, MHD modes triggering

temperature profile collapse in the weak/reversed magnetic shear configuration attracts much

attention for steady state reactor operation. In heliotron devices such as LHD, there are generally

no disruptions, therefore experiments for the profile collapse events induced by transient MHD

modes can be safely performed. In this contribution, double-odd-parity MHD mode that triggers

the electron temperature profile collapse is investigated in the actively controlled magnetic shear

experiment [1].

In order to create the weak/reversed magnetic shear configuration in heliotrons, we performed

the beam switching operation from the co-directed neutral beam (NB) to the counter-directed

NB. Here, a stationary co-directed plasma current increases the rotational transform from its

vacuum value. By this operation, the abrupt change of the off-axis NB counter-current excites

the co-current in the core region that compensates the fast total plasma current variation [2].

In addition, co-directed electron cyclotron current drive (ECCD) enhances flattening the rota-

tional transform profile. A transient MHD mode with the poloidal mode number m = 2 and the

toroidal mode number n = 1 is observed at ι/2π = 1/2 rational surface, where ι/2π = 1/q.

The oscillation frequency chirps down from ∼ 5 kHz to ∼ 0.5 kHz in time. The mode activity

induces the electron temperature profile collapse, resulting in the central electron temperature

profile flattening. The radial mode structure is identified as the double-odd-parity at the be-

ginning. The mode structure transits to the even-parity as it evolves. Recovery of the central

electron temperature is found after the radial mode eigenfunction changes to the even-parity.
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