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Abstract

JET - Fusion Power World Records The JET tokamak has been at the forefront of fusion research since its first plasmas in

1983. Over the past 20 years JET has been the largest operating tokamak in the world,
exploring conditions approaching those expected in a thermonuclear reactor. Amongst
these was the capability to operate with Tritium and Deuterium-Tritium (D-T) fuel, the
fuel mixture of ITER (the international fusion experiment under construction in France)
and fusion power plants. In order to accelerate ITER’s research plan, in 2021 JET exploited
these unique features, coupled to the new metallic wall installed in 2011, to carry out a
second major D-T campaign (JET DTE2), after DTE1 carried out in 1997 with a carbon wall.
A third D-T campaign followed in 2023. These new ambitious D-T experiments
represented the culmination of a series of JET enhancements and of preparatory
experimental campaigns accompanied by an unprecedented predictive modelling effort
with advanced plasma transport models. DTE2 was complemented by a sequence of
physics campaigns to study the dependence of plasma transport and plasma-wall
interactions on the main ion isotope mass (hydrogen, deuterium, tritium and their
mixtures), topics of fundamental importance for accurate extrapolations of plasma

S behaviour from JET to future thermonuclear reactors. The recent JET experiments have
‘ : yielded the most fusion reactor relevant plasmas to date, expanding our understanding of
isotopes and D-T mixture physics and supporting fusion technology. Beyond establishing
new world records for the highest D-T fusion energy achieved, the most significant
output of these experiments is the wealth of new physics results and the validation of
current models in unique and ITER-relevant conditions. In my talk, after an introduction
on magnetic confinement fusion, | will report on highlights of this recent fusion energy
research at JET in support of ITER and future fusion power plants.
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