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The dependence of JET neutron discrepancy and energy balance on neutral beam (PINI) selection
has been investigated experimentally.
There has been a consistent discrepancy between neutrons predicted and measured during JET
pulses, with the measured neutrons typically being lower than interpretive simulation results. A
number of investigations into this have been carried out [1] with many explanations excluded.
Further to this the energy balance on JET has shown a discrepancy of ~25% [2]. The neutron
production on JET is split between thermal fusion reactions and beam-target reactions, with
beam-target reactions making the larger contribution in most deuterium-deuterium discharges.
Given this dominance of beam-target reactions and the ubiquity of NBI heating in JET plasmas it
is important to have a good understanding of both the behaviour of JET NBI in the plasma and
the NBI power calibration. To improve this understanding a series of experiments were carried
out involving a single PINI at a time into a stable, L-mode plasma. These pulses were then
analysed using the TRANSP [3] code to determine how the predicted & measured neutrons varied
with PINI selection. To further aid the analysis beam emission spectroscopy was also carried out
and the change in plasma stored energy at beam turn-on was analysed and compared with the
beam power.
The variation of neutron discrepancy with PINI selection will be shown, with some off-axis PINIs
showing a 50% or higher difference in the discrepancy. Other PINI positions showed ~5%
variation in both neutron discrepancy and energy balance. Where possible a comparison between
the same PINI positions on different beamlines will be shown to indicate any separation between
technical and plasma physics causes of a deficit. The details of the method used for NBI power
calibration will also be shown with the systematic errors recalculated to be ~10%. First results of
the stored energy analysis show no disagreement with the beam power calibration within these
errors.
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