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ELM (edge-localized-mode) events, as in broad variety of tokamaks [1] and stellara-
tors [2], were observed during TJ-II heliac experiments [3]. In order to stress that they
appear in a low confinement regime such events are named ELM-like events following
ref. [2]. It was found [3] that ELM-like events have a threshold in heating power and
appear only if the rational magnetic surface with rotational transform µ = 3/2 is located
inside the plasma region. However, the nature of the plasma instability that triggers the
ELM-like transport event remained unclear as TJ-II presents a vacuum magnetic well all
over the plasma volume that stabilize magnetohydrodynamic interchange and ballooning
modes (both ideal and resistive) even at values of the pressure one order of magnitude
larger than those observed in the experiment [4]. The primary goal of this work is to
analyze the prerequisites for the ELMs formation and clarify the physical nature of the
instability that triggers these ELMs.

It is shown that ELM-like events appear only if the rational magnetic surface µ(a) =
n/m is located in the vicinity of the maximum density gradient region (0.5 ≤ a/ap ≤ 0.7)
and, up to now, they have been observed for three low order resonances, namely 3/2,
5/3 and 8/5. Higher order resonances that appear in plasma in the variety of magnetic
configurations of flexible TJ-II Heliac do not give rise either to electromagnetic activity
(measured by Mirnov probes), ELM-like events or flattening of plasma electron tem-
perature and plasma density. At lower heating power the ELM-like events can only be
observed at sufficiently high densities and are not present in the discharges where Te is
high but Ti is very low. Therefore, we have performed an analysis based on the cou-
pling of ion-temperature-gradient modes to Alfvèn and acoustic modes using a simplified
model that take into account only the averaged curvature of the magnetic field lines and
employs a high mode number approximation [5]. Several types of stable and unstable
electromagnetic modes were found. It is shown that the unstable modes have a threshold
in the ion pressure, however, only the modes with moderate mode numbers can be unsta-
ble. Higher mode numbers are stable which can, in principle, explain why they are not
found experimentally. In Electron Cyclotron Heated discharges the total plasma pressure
is sufficiently low and therefore such modes can not be stabilized by the deep magnetic
well of TJ-II, which has a universal stabilizing effect on any electromagnetic activity.
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