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Aluminum micro-pellets serving as a well localized - both in time and space - source of
impurities were injected into tokamak plasmas and the expansion of their cloud was observed
using a two dimensional framing CCD camera (with about 0.2mm spatial resolution) and
other optical diagnostics. The aim of the investigations was to get knowledge on the local
radial and toroidal transport of impurities. The experiments, were performed on the MT-1M
and TEXTOR tokamaks.

The pellets of 10x30x30/im3 size, accelerated upto 1 km/s velocity by an intense laser
pulse[l], were injected radially into the plasma. Line radiation of the ablated aluminum
atoms and ions (Al+, Al2+) was detected using interference filters. The CCD camera that
detected the radial and toroidal distribution of the emitted light was triggered by atomic
line radiation, when the pellet crossed a certain preselected radial position. The exposure
time could be as short as one microsecond. Besides the single pictures with short exposure
times, we made time integrated pictures of the pellet cloud as well.

The typical size of the atomic cloud was less than a millimetre both in toroidal and
radial direction, the maximum of this distribution was considered as the position of the
pellet. The cloud of Ihe difiVteut ions is elongated along the magnetic field lines, but their
radial (Bi) size was only slightly larger than the atomic cloud size. Their radial position
coincided with the atomic cloud position. Bol.h the radial penetration of the pellet and
toroidal expansion of the cloud can be described by simple models. In some cases the Al++

cloud deviated from the usual size and shape and it was as large as 10mm in the radial
direction. Surprisingly, there were cases when the bulk of the Al++ cloud radiation was
ahead of the pellet. This observation indicates that for short time periods and millimeter
scales the local transport across the magnetic field lines can be as fast as along them.
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