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Analytical understanding of the effect of shaping on confinement in TEM regime
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1 Y. Camenen et al., "Impact of plasma triangularity and collisionality on electron heat transport in tcv l-mode plasmas".



  Necessity to include finite orbit width and/or ballooning of the mode Finite Orbit Width (FOW)  modified definition of pitch-angle average  new definition of trapped fraction, accordingly FOW  more weight on deeply trapped particles that are stabilized by negative triangularity Consequence: Negative triangularity becomes stabilizing when including FOW effects Similar effect expected from mode ballooning (puts more weight on stabilized deeply trapped particles) Conclusion & Perspectives • Analytical dispersion relation for TEM instability  enables fast estimate of growth rate as function of shaping parameters • Stabilizing effect of negative triangularity recovered ONLY IF a physical mechanism puts more weight on deeply trapped electrons  FOW and/or ballooning • More systematic parameter scan under way (PhD starting end of 2023) • Quantitative comparison with GK simulations  upgrade of model (collisions, ions) if necessary • If successful comparison model-simulations  derivation of quasi-linear estimate of transport 6 A. Balestri et al., "The aspect ratio dependence on confinement enhancement in negative triangularity plasmas", EPS 2023 7 Gabriele Merlo et al., " Interplay between magnetic shear and triangularity in ion temperature gradient and trapped electron mode dominated plasmas" . Journal of Plasma Physics (2023). 8 C. C. Hegna, "The effect of three-dimensional fields on bounce averaged particle drifts in a tokamak". Physics of Plasmas (2015). 9 Zhangsheng Huang et al., "The synergetic effects of three dimensional magnetic perturbations and finite beta on collisionless trapped electron mode in tokamak plasmas". Nuclear Fusion (2022). 10 J. W. Connor et al., . Report No. CLM-M106. Culham Laboratory Report (1985) Large aspect ratio is stabilizing due to a reduction of trapped fraction  Magnetic shear is stabilizing as expected Complex pattern when mixing magnetic shear & triangularity observed in GENE [7] not recovered Possible reasons: different input parameters and/or missing physics Shaping modifies bounce & precession frequencies Considered magnetic equilibrium = "Culham" [10]  parametrized shaping (ε,κ,) Expression bounce & precession frequencies following refs. [8,9] s=2, 𝛼 𝑚 =0, 𝜖=0.3 s=2, 𝛼 𝑚 =1, In the fluid limit (i.e. far from threshold) :