Radiation in TCV: foil and AXUV bolometers compared
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Measurement of total radiation from tokamak plasmas is traditionally accomplished using tomographic inversion of the signals from bolometric cameras, usually based on a number of foil detectors.  Such systems are sensitive to radiation from both photonic and from neutral particles.  They are relatively slow, with time constants in the millisecond range and can be difficult to interpret in circumstances, particularly in X-point configurations at high density, when the basic assumption of tomography (that the plasma be transparent to all the measured radiation), cannot always be satisfied for neutrals. An alternative technique is to use linear photodiode arrays which have seen increasing use of late.  These have the advantage of being considerably faster than foil bolometers (rise times in the s range) and are insensitive to neutrals.  However, these diodes have a thin surface passivation layer, reducing their responsivity in the low energy region (few 10’s eV) where a significant fraction of radiation can originate. 
The TCV tokamak has been equipped for many years with a 5 camera, 64 channel foil bolometer diagnostic, covering the entire vessel cross-section in a single toroidal location. Recently, a new, 7 camera, 140 chord AXUV system has been installed in a common sector toroidally displaced by ~90( from the foil bolometers.  This contribution presents the first attempts to quantitatively compare results of tomographic inversions from the two diagnostics in terms both of total radiation and radiation distributions.
Accounting for the variable AXUV spectral response in a carbon dominated machine like TCV (where much of the radiation in many cases of interest originates from low ionisation states of carbon at low energies) is not possible without a complete model for the impurity production and transport.  A primarily experimental comparison has thus been attempted, using low and high density ohmic plasmas in limiter and divertor configuration and with deuterium and pure helium fuel species. Helium plasmas have the attractive property of reduced charge-exchange neutral outfluxes and greatly reduced carbon concentrations, especially at high density, when a cold edge reduces physical sputtering of carbon in a system in which carbon chemical sputtering is also largely absent.  Comparison of density ramped diverted discharges in He and D is therefore of particular interest and results will be presented demonstrating the increasing impact of neutrals on the total radiation at high density in D.  These will be contrasted with ultra low density, ECR heated divertor discharges in D, with a hot edge and low neutral densities.  

Modelling using both the 1D STRAHL impurity transport code and simulations with the 2D SOLPS5 fluid Monte Carlo code are used to study the relative impact of neutrals and impurity radiation on the experimental measurements.   
