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High-Temperature Superconducting (HTS) fusion magnets play a pivotal role in plasma confinement for toka-
maks and stellarators. Building on insights from the LDX and RT-1 programs, Openstar Technologies has
developed a novel approach utilizing ReBCO for a levitated dipole magnet, powered by HTS flux pumps. We
aimed to demonstrate a 5.6 T DC magnet made of 14 solder impregnated HTS coils, mimicking the output
performance of the equivalent LTS magnet used in LDX. This work highlights the outcomes of both experi-
mental campaigns we had, highlighting the key achievements..

Achieving plasma confinement with a fully levitated magnet at full field is our ultimate goal. Given the com-
plexity of constructing and powering the largest HTS magnet with flux pumps, we structured the development
into three milestones.

Campaign 1: Demonstrated plasma confinement using a mechanically supported magnet operating at "40% of
its rated current.

Campaign 2: Aimed at plasma confinement with a levitated magnet, operating at over 60% of its rated current.
In Campaign 1, we achieved plasma confinement for over 20 seconds using a supported magnet. However,
this approach did not address the critical challenge of levitating a 500 kg magnet at "1 m above the chamber
base. Campaign 2 is designed to tackle these risks, achieving magnet levitation while maintaining plasma
confinement.

This presentation will cover experimental findings from both campaigns, including: 1. Magnet current, volt-
age, operating temperature, and field as functions of time. 2. The unique behaviour of non-insulated magnets
with HTS flux pumps, focusing on the non-uniform time constants of the coils.

Experimental results are further compared with modelled predictions to deepen our understanding of mag-
net performance. These insights pave the way for delivering our pre-seed targets while achieving full-field
magnet performance.
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