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Motivation

* In order to get deeper insight into
the physics of pellet ablation, cloud
dynamics and interplay between
plasmoid drift and penetration depth
hydrodynamical codes are developed.
Recent codes assume that the
ablating pellet periodically crosses its
shielding cloud, fueling a series of flux
tubes along the pellet path.

* Experiments revealed that the pellet
cloud drifts towards the low field side
of the torus.

Investigation of the cloud dynamics
with high spatio-temporal resolution is
sorely needed.

Previous investigations

* Pellets are accelerated in the radial
direction to the low field side resulting
in a curved pellet path.

* This acceleration is probably caused
by a rocket effect due to asymmetric
shielding of the pellet which is the
consequence of the NB induced
outward drift of the pellet cloud.

Recently

at reversed magnetic field discharges
the same curvature of the pellet path
was observed. This observation
stands up for the above explanation
because the direction of the NB
induced drift is independent of the
reversal of the magnetic field.
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| Pellet velocity 240 - 1000 m/s
| Repetition rate up to 100 Hz

| Pellet mass 0.5 - 1.4 mg

| Reservoir up to 120 pellets
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Observation system

A side view mounted in the next octant of the torus observing the whole
poloidal cross-section of the inboard pellet injection of ASDEX Upgrade
tokamak and a top view mounted at the cross section of the pellet
injection are combined onto one image using image guides and edged
mirror. This image is simultaneously detected by three digital cameras
(PCO SensiCam) with 12 bit dynamic range and an optical imaging
system of beam splitters and lenses
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Side view images about one deuterium pellet
observed by three cameras with 0,3,6 and 0,5,10
ns delay. The individual patches along the pellet
path represent distribution of the pellet cloud
radiation at different moments .

Results

* Independently of the delay time, clouds have a
clear maximum and sometimes the cloud is
elongated in poloidal direction but always clockwise.

* This elongation changes rapidly in time, the
elongated cloud part can appear or disappear in 6s.

* Peak marked with white numbers is the main
cloud which essentially shields the pellet. It moves
vertically upward about 1 cm in this 6ns. The origin
of this movement is not clear yet.

* The cloud part marked with blue numbers are
related to the drifting and at later times detached
cloud. It moves both in the radial (to LFS) and
vertical direction (upward) covering a distance of a
few cm in 6rrs.

* From experiments with longer delays it can be
concluded that the drifting cloud is visible/detectable
for 10ns in our present observation system. In this
period the drifting cloud becomes completely
detached moving poloidally (clockwise) a few cm
distance.

* Drifting cloud velocity: 5-10km/s [}
NB induced outward drift
Shielding cloud velocity: ~1 km/s g ??7?
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