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Abstract

For over a century, copper has carried the electrical world. But copper is a normal conductor: it
always dissipates heat when carrying current. Past a certain current density, that heating becomes
unmanageable and copper stops being viable, not an engineering limit but a physical one. New
demands, such as fusion energy, high-field magnets, electric propulsion, high-capacity power
grids, have crossed that threshold. HTS tape is the enabling technology behind all of them, at the
root of several industries' next leap forward.

High Temperature Superconductors were discovered in 1986: below a critical temperature, they
lose electrical resistance entirely. They can carry extreme current densities and withstand extreme
magnetic fields with a performance no conventional material, copper included, can approach.
However, turning that into a usable conductor is a separate technology. The HTS REBCO tape is
a multilayer thin-film structure, layers from nanometers to microns, grown on a metallic substrate,
with nanocrystals engineered within the superconducting layer to pin magnetic flux and raise
current-carrying performance under field. The physics is well established; the remaining challenge
is manufacturing: growing a uniform, defect-free REBCO crystal, layer by layer, over kilometers of
tape, reproducibly and at scale.

Suprema Tape, a Rome-based deep-tech company, addresses that challenge. Founded by four
physicists with 25+ years across the HTS/REBCO chain built at ENEA, the team tailors tape
architecture to fusion magnets, grid conductors and scientific instrumentation.

The company is building its first production line close to Rome aiming for production by early 2028.
This pilot line alone makes Suprema the largest HTS tape producer in Europe, targeting 6x
capacity scale up by 2030.
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