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Interpreting Doppler backscattering with beam tracing and reci-
procity in tokamak geometry! VALERIAN HALL-CHEN, University of Oxford,
CCFE, FELIX PARRA, University of Oxford, JON HILLESHEIM, CCFE — We
use beam tracing (Torbeam? as well as a newly written code) and the reciprocity
theorem? to derive a model for the backscattered power of the Doppler Backscat-
tering (DBS) diagnostic. Our model works for both the O-mode and X-mode in
tokamak geometry. We present the analytical derivation of our model, providing
an understanding of how the DBS signal is localised and the quantitative effect of
the mismatch angle. Consequently, one can now correct for the attenuation due to
mismatch, avoiding the need for empirical optimisation. We then use our model
to determine the wavenumber resolution and find different results from the widely-
accepted formula?.

!This work has been funded by the RCUK Energy Programme [grant number
EP/T012250/1]. In order to obtain further information on the data and models
underlying this work, please contact PublicationsManager@ukaea.uk. V.H. Hall-
Chen’s DPhil is funded by a National Science Scholarship from A*STAR, Singapore.
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