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We have continued our work on the kinetic simulations of the parallel dynamics of blobs in

the scrape-off-layer. The work is connected to our experimental work[1]. In our model, we simu-

late a magnetic flux tube of the scrape-off-layer (SOL) between two divertor plates in a 1-D slab

geometry using a modified fully-kinetic particle-in-cell code BIT1 [2] with a rich Monte-Carlo

collision module. The system is initially empty, with a volumetric particle source positioned

around the outer midplane. The particles are injected according to the prescribed distribution

functions, with a particular shape of the source in space and in time. There is recycling at the

divertor plates, as well as an additional neutrals’ source in the simulation domain, mimicking

recycling from the wall. The system evolves in time until we reach a quasi-steady-state.

Figure 1: Temporal development of particle species’ temperatures for electrons (left), ions (cen-

tre) and neutrals (right)

We have made several simulation cases with different input parameters, focusing on the

source strength, diffusion parameters, plasma-wall interaction and atomic physics. With recy-

cling on, the results show the role of filament properties (density, temperature) on the distribu-

tion of the neutrals, which affects the electron energy distribution function in the divertor. The

position of the ionization and charge-exchange front varies, as e.g. the divertor neutrals cannot

reach the midplane in high density cases. In some cases the divertor EEDF becomes highly

non-Maxwellian and, consequently, the integral boundary conditions change (cs). The ratio of

the parallel to radial transport then adjusts itself to remain globally ambipolar.
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