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Current divertor experiments try to realize a cold, dense divertor plasma
in order to reduce the energy load onto the divertor plates. This could be
reached by radiating a large fraction of the power on open field lines and by
an enhancement of collisions with neutrals. The success of these efforts can
most easily be monitored by Langmuir probes flush mounted into the divertor
plates, provided that the characteristics can be correctly interpreted.

To analyze the behavior of a flush mounted probe the various plasma
sheaths in front of the probe have to be investigated, namely the Debye and
the magnetic sheaths. A simple analytical fluid model dealing with warm
ions and the presence of a spatially varying electrical field will be presented.

The thermal flux will establish a temperature gradient in the plasma in
front of a target plate. Since the mean free path of the upstream "hot"
electrons is larger than that of the bulk electrons close to the target plate,
the distribution function of the electrons in front of the probe will deviate
significantly from a Maxwellian. We will present a ID PIC calculation, which
gives a first estimate of the needed corrections due to such kinetic effects.
These effects will also affect the atomic physics which results in detachment.

Another effect which can be important especially at the low temperatures
of detached diveitors is the plasma resistivity. Since the current to biased
probes flows mainly parallel to the field lines in magnetically confined plas-
mas, this can result in probe characteristics with an apparent temperature
higher than the real temperature.

The results of probe measurements under various conditions (attached and
detached divcrtot plasmas) will be discussed and compared to other diagnos-
tics.
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