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Tungsten is a promising alternative to the frequently used low-z divertor materials
carbon and beryllium because of its comparatively low sputtering rate. Disadvanta-
geous are high radiation losses in the central plasma if the concentration of tungsten
exceeds 10"5. These losses could lead to hollow temperature profiles as observed in
limiter experiments like PLT and could prevent tungsten from its usage as plasma fac-
ing material. However, in divertor experiments the plasma temperature in front of the
divertor plates can be much lower than that in front of a limiter structure and therefore
the erosion of tungsten should also be much lower.

In previous investigations tungsten was injected in the plasma of ASDEX Upgrade
by means of tungsten laser ablation. During these experiments a graphite divertor
was used. The known quasicoutinuum and additional single lines of Cu- and Zn-like
tungsten were observed by a grazing incidence spectrometer in the wavelength region
from 4 nm to 7 nra. The tungsten concentration was estimated from the total tungsten
radiation measured by a bolometer camera system to be in the range of 10~5—10"* (cf.
EPS 1995). Now we have overview spectras of the tungsten radiation in the wavelength
region from 4 nm to 140 nm in neutral beam heated discharges.

Because the new tungsten coated divertor of ASDEX Upgrade is a continuous source
of tungsten the total radiation of the element cannot be deduced from the temporal
behaviour of the total radiation. Therefore absolute intensities of the tungsten radiation
observed by a calibrated grazing incidence spectrometer are used to determine the
concentration. The detection limit of this method is about 5 • 10~6 in usual ASDEX
Upgrade discharges. The transport of tungsten and the distribution of the tungsten
ions in the main plasma are modeled by means of the one dimensional transport code
STRAHL. From the comparison of the calculated total radiation with the measured
intensities of the bolometer system the drift velocity and the diffusion coefficient of the
element under different plasma conditions can be deduced.

A measure of the tungsten erosion is the intensity of a W I line at 400.8 nm. Due
to the complexity of the multiple electron system of neutral tungsten it is difficult to
estimate a tungsten flux from the observed intensity. A new methode to calibrate in
situ the W I line for tungsten flux measurements is to sublimate W(C0)6 in a divertor
probe. The disintegration of the molecule in the divertor plasma leads to tungsten-,
carbon- and oxygen-fluxes in the ratio of 1:6:6. From a measurement of the fluxes
of the light elements a relation between the W I line intensity and the tungsten flux
may be obtained. This offers a new possibility to determine the tungsten retention
capability of the divertor. .
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