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The key performance metrics in magnetically-confined fusion devices
called tokamaks scale as the strength of the toroidal magnetic field to
the fourth power. The consequence of these scalings is that increasing
the magnetic field in a tokamak enables a much smaller device to
demonstrate net-energy production, leading to dramatic reductions in
cost, timeline, and organizational complexity required to construct and
operate the fusion device. Commonwealth Fusion Systems (CFS) is
building the SPARC tokamak in Devens, MA, USA, with first plasma
planned in 2026. The initial objective of SPARC will be scientific
demonstration of Q>1 (net fusion energy) in a tokamak, with
experiments then shifting to the goal of exploring operating regimes for
ARC, the first fusion power plant. Although REBCO HTS material was
discovered in 1987, difficulties in manufacturing long lengths of usable
superconducting tape precluded the possibility of using HTS to build
full-scale fusion magnets until very recently. However, due to the
combination of improved thin-film manufacturing techniques and a
push to the HTS industry to scale by private fusion companies, the
supply base now exists to provide the 1000’s of km of REBCO HTS
required to build magnets large enough for fusion devices. This talk will
explain why high-field REBCO magnets are a game changer for fusion
energy and how the REBCO industry can continue to scale up to support
the growing demand for the fusion industry.
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