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In H-mode plasmas, the modelling of the pedestal dynamics is an important issue to predict temperature and density

profiles in the tokamak edge and therefore in the core. Recent analysis of JET plasmas [2] suggest that microtearing

modes (MTMs), may be responsible for electron heat transport in the pedestal, and thereby play some role in deter-

mining the pedestal characteristics. The stability of MTMs has been theoretically studied in the past showing that

a slab current sheet is stable in the absence of collisions [2]. In contrast, recent gyrokinetic simulations in toroidal

geometry found unstable MTMs [3, 4], even at low collisionality. The purpose of our work is to progressively include

missing physical mechanisms in a novel analytical description to recover the numerical simulation results and to im-

prove the understanding of MTM. To predict the electron heat transport due to MTM a quasilinear model has been

developed and nonlinear simulations have been run to compute the fluxes.

The development of analytical models is crucial, firstly to better understand the role played by the different physical

parameters, but also because they allow code verification. Linear theory of a slab microtearing mode using a kinetic

approach has been established and compared with linear gyrokinetic simulations [5]. The linear stability of the col-

lisionless MTMs predicted by the theory is found consistent with numerical simulations using the gyrokinetic code

GKW [6]. Starting with this simple model the magnetic drift and the electric potential are included progressively in the

analytical calculation. Without the electric potential, the magnetic drift has been found to be destabilising, but only in

conjunction with finite collisionality [7]. The full expression of the current inside the resisitive layer is rather complex.

Therefore, for higher fidelity a novel reduced MTM model was developed, numerically solving the linear dispersion

relation. Good agreement between the analytical calculation and GKW simulations was found [8]. It was determined

that the magnetic drift velocity and electric field fluctuations are destabilizing when combined with collisions. Then,

to predict the electron heat transport due to MTM in a tokamak pedestal, and to aid with the development of a quasi-

linear MTM transport model, nonlinear simulations were run with the GKW code. The electron heat transport was

entirely electromagnetic, with negligible ion heat and particle transport, implying that MTM is the turbulence driver.

Then, the effect of the electric potential was investigated. The electron heat flux decreases when the electric potential

is switched -on, whereas the converse was expected on the basis of linear stability analysis. This suggests that electric

potential fluctuations play a regulating role in the nonlinear saturation of microtearing turbulence.
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