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We aim to develop high-fidelity gyrokinetic modeling within the Gkeyll framework,

with which to assess plasma-wall interactions (e.g. heat loads) and predict edge param-

eters important to core performance (e.g. pedestal temperature). We report a verifica-

tion step towards that goal, based on simulations of the Alcator C-Mod scrape-off layer

(SOL) we carried out with Gkeyll’s electromagnetic continuum long-wavelength gyroki-

netic solver. A series of algorithmic advances were achieved that made this possible,

primarily in the area of preserving positivity of the distribution function in collisionless

and collisional simulations. For this work we chose an inner-wall limited ohmic L-mode

with low triangularity that has been modeled with fluid codes in the past [1, 2], allowing

indirect comparison between a gyrokinetic code and two fluid codes. The SOL of this

C-Mod L-mode is also well diagnosed with ultrafast mirror Langmuir probes that are

able to resolve turbulent fluctuations, allowing a direct comparison between Gkeyll and

experimental data. As a first step we adopted a circular flux-surface geometry as a model

of this low-triangularity SOL, yet we are able to include the effects of magnetic shear and

model the full radial extent of the SOL. Although Gkeyll can include electromagnetic

(δB⊥) effects, the simulations presented here consist of an electrostatic starting point

we will build upon in the future. Similar simulations, but without shear and a helical

magnetic field, were performed as model of the NSTX SOL [3]. In this work we examine

the evolution of the turbulence and the plasma profiles, both of which are sensitive to

the choice of sources and boundary conditions. One of these choices is the use of ad-

ditional sources that mimic particles ∇B-drifting into the SOL from the core. Without

such sources highly top-down asymmetries arise in the global profiles.
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