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Results from a sot of diagnostics and from detailed numerical simulations of the
.suprathcrmal electron population in lower hybrid current drive (LHCD) plasmas have been
combined in order to establish a consistent picture of suprathermal electron behaviour. The
diagnostic set consists of an Electron Cyclotron Absorption diagnostic (ECA), a hard X-ray
camera and a filtered soft X-ray tomographic array. Two different coupled ray tracing
Fokker-PIank (FP) codes are used for simulations. The first one, the ACCOME code, has
a FP module that is IVi-D in velocity space, with non circular flux surfaces permitted. The
other code available has a FP module that is 2D in velocity space and includes spatial
diffusion, but assumes circular flux surfaces.

X-ray photon temperatures predicted by the 2D Fokker-Planck code are close to the
values measured by the hard X-ray diagnostic. The hard X-ray camera measures the energy
distribution in the [20,80] JccV energy range at up to 4 radial positions simultaneously. Trie
emission produced by lower energy suprathermal electrons tends to be either peaked on
axis or only slightly hollow, as measured by the hard X-ray camera and the filtered soft
X-ray detector array covering the [10,20] keV energy range. Simulations give better
agreement with these experimental emission profiles if the negative peak in the injected
N,, spectrum (between -4 and -2) as predicted by the SWAN antenna coupling code for our
conditions, is included in the calculations. Furthermore, radial emission profiles and edge
losses from suprathcrmals diffusing out of the plasma are also better reproduced in TdeV
if spatial diffusion (Dwpi,= 1.5 m2/sec) is taken into account.

The asymmetric part of the parallel electron velocity distribution function is
measured for two chords through the plasma by the ECA diagnostic. The measurement
system is able to discriminate against refractive losses and reflections. The distribution
functions calculated by the codes and the plateau distribution width predicted by theory
can be compared directly to the ECA signal. It is found that for the off-axis channel, the
suprathermal distribution plateau can persist well beyond the N,, resonance energies
permitted by the k,=0 wave propagation boundary. The average value of the residual
toroidal electric field is small and calculations show that a steady push by this field cannot
account for the off-axis extended tail. Another intriguing aspect of the measured
distribution functions which was not predicted by the codes is the existence of strong time
fluctuations (on msec time-scales), indicating non steady state electron distributions.
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