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Vertical (up-down) and in-out asymmetries in the particle and heat divertor flow
distributions, or in plasma emissivity from the confined volume, are recognized as universal
phenomena, but each type of magnetic confinement device presents its own particular balance
between different sources of asymmetries. The direction of the toroidal magnetic field, the
nature, intensity and toroidal position of the heating source, the convection-like losses of fast
ions and electrons have been found to modify significantly the flux asymmetries. The search for
physical mechanisms responsible for the asymmetry and possible methods of asymmetry
correction has become an imperative goal of divertor research for large stellarator type devices
and next generation devices.

In the TJ-II stellarator, changes in wall recycling due to changes in the ECRH driven
convective flux of trapped particles were detected by means of toroidal asymmetries in radiation
near the plasma periphery. In this high-ripple low-shear stellarator, changes in the transport of
ripple-trapped particles before they reach the limiter or the divertor region can also induce
asymmetries in some bulk plasma parameters, such as global radiation. Although the spatial
distribution as well as the degree of asymmetry would depend on birth position, the production
rate and energy spectrum of the trapped particle populations and total radiation depends on
electron density and temperature as well as on plasma composition, the systematic study of the
asymmetry in signals from twin detectors located at selected toroidal and poloidal positions can
serve to assess the relative importance of the different drift mechanisms. This is a non-
perturbing method that is especially appropriate when the shape of the vacuum chamber does not
allow for installing probes around the complete poloidal section at any toroidal position, as is the
case of TJ-II.

Recently, a set of bolometer systems distributed has been installed about the vacuum
chamber to monitor up-down and in-out radiation asymmetries that are observed in transitions to
different confinement regimes. Preliminary data obtained under several plasma operation
scenarios (ECRH-NBI transition, ECR power modulation, laser blow-off impurity injection and
edge biasing experiments) reveal different degrees of up-down and in-out radiation asymmetries.


