Studying Micro-Climate Weather in a Working Model of a Fusion Reactor

DENVER — At airports in areas prone to dangerous wind conditions, Doppler radar and
LIDAR (like radar with light instead of radio waves) systems are used to spot otherwise
invisible trouble like “microbursts” and wind shear. At the DIII-D national tokamak
facility at General Atomics in San Diego, somewhat similar kinds of instruments are used
to make detailed observations of the “plasma weather” — turbulent fluctuations at spatial
scales shorter than an inch. The fluctuations on these short scales is strongly affected by
the equivalent of the large-scale “wind shear”, which is the result of how rapidly the
plasma flows around the doughnut-shaped “magnetic bottle”. In this series of
experiments, the plasma conditions in DIII-D are set up to be an accurately scaled-down
version of those that will be achieved in ITER, the largest fusion reactor ever built,
currently under construction in the south of France. Researchers believe that observations
of how the plasma weather in present-day fusion machines like DIII-D depends on the
“wind shear” can point to directions for more efficient confinement of energy in much
larger fusion machines like ITER and beyond that, fusion reactors that will generate
electricity without greenhouse gas
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Results from measurements like these are compared to sophisticated computer
simulations, allowing researchers to gauge their level o understanding of the physical
processes underlying the plasma “micro-climate weather”, and thereby increase their
confidence in predicting conditions in ITER and future power-producing fusion reactors.
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