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At the edge of fusion plasmas, a regular pulsation of the perpendicular flow velocity u⊥ and

the density fluctuations ñ can occur at the transition from low to high confinement regimes (L-

H transition). These pulsations, sometimes referred to as limit-cycle oscillations (LCOs) [1] or

I-phase [2], have frequencies in the low kilohertz range, exhibit a strong magnetic activity and

can transition into a type-III ELM phase [3, 4]. These LCOs appear typically close to the L-H

transition, raising the question whether the physics involved in the LCOs is related to the trigger

of the L-H transition.

Since the power threshold for the access to the high confinement regime (H-mode) depends

on the chosen main ion in the ASDEX Upgrade tokamak [5], the dynamics and appearance of

the LCOs is likewise affected by the isotope mass: The LCOs appear at higher input power in

hydrogen than in deuterium plasmas for the same density. In helium plasmas, the LCOs appear

close to the L-H power threshold as well, but at much higher electron densities compared to deu-

terium. The dependence of the LCO frequency on plasma parameters in helium and hydrogen is

similar as found in deuterium discharges, if a correction factor taking into account the different

masses and atomic numbers is introduced in the frequency scaling. In low density helium dis-

charges, a regime of "breathing" oscillations instead of the LCOs is found. These oscillations

exhibit a base frequency of about 8 kHz and an amplitude modulation with a frequency of about

1 kHz. In this contribution, the impact of ion mass, collisionality, and atomic number of the

different isotopes on the LCO dynamics and frequency scaling is discussed, and an explanation

for the "breathing" oscillations is given.
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