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Filamentary transport is a subject of intense study in fusion energy research for the under-

standing and prediction of particle and heat fluxes onto the main vessel components [1]. These

filaments originate around the separatrix at the outer midplane and propagate in both paral-

lel and perpendicular (outwards) direction with respect to the total magnetic field. Although

considerable work has been done to address the perpendicular (radial and poloidal) transport

in the scrape-off-layer (SOL) plasma, both experimental and numerical, the investigation of

the dynamics of these filaments along the flux tube did not receive considerable attention.

Up to now, flux tube dynamics simulations assumed fixed temperatures, forced Maxwellian-

distributed species and/or no divertor physics. Experimentally, only mean parallel flows can be

estimated by using the so-called Mach probes [2].

This work aims to investigate the dynamics of a blob crossing a magnetic field line in the near

SOL and its influence in terms of heat and particle flux along the flux tube, up to the inner and

outer divertors, in deuterium plasma. The simulation is done in two steps: first, the steady-state

plasma is reached, with realistic plasma profiles in the parallel direction; on top of it, a blob

with given density and temperature is inserted and the corresponding transport is studied. The

model takes into the account the electron and the ion temperature fluctuations, as well as non-

Maxwellian velocity distributions. Cases with and without plasma recycling at the divertors are

investigated. Numerical simulations are performed via BIT1 code [3] and the simulated plasma

parameters are relevant to the SOL of medium-size tokamaks.
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