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Self-terminated flux jumps in YBCO trapped field bulk magnet
Vakaliuk, O. and Halbedel, B. (TU Ilmenau, Mechanical Engineering.); Werfel, F. (ATZ, GmbH)

Introduction 

It has been shown the bulk high-temperature superconductors (HTS) are capable to trap field over 16 T [1- 2]. A record trapped magnetic field of 17.6 T on a single best-performed HTS bulk sample has been achieved by Durrell et al. [2]. Although, several strategies on internal and external reinforcement of post-fabricated REBCO samples has been found effective in improvement of the mechanical properties [1, 2], the feature of self-terminated flux jumps due to the thermomagnetic instabilities can lead to irreversible decrease or even loss of trapped field.
Experimental

YBCO samples were synthesized commercially using convectional TSGM process without specific post-fabrication treatment on internal reinforcement and thermal enhancement by ATZ GmbH. Then, the two YBCO bulks were reinforced with shrink-fit steel ring (316L) and arranged into the stack as shown in Fig.#1. For trapped high field tests (over 18 T), each sample was measured using the VTI that match the SCM2 magnet cell of the DC filed NHMFL facility using field cooling.

Results and Discussion 
Fig.# 2 shows a peak trapped field and temperature as function of applied field between two YBCO bulks in the stack, which able to retain fields over 12.1 T and 12.4 T at the rate of 0.1 and 0.02 Tmin-1, respectively. A trapped field drop occurs at the same applied field of ca. 11.5 T with a characteristic temperature rise by ca. 20 K. This drop can be attributed to the self-terminated flux jumps that occur due to the thermomagnetic instabilities. 
Conclusions

A feature of self-terminated flux jumps was observed for commercial YBCO bulk magnet, which was used without internal treatment of the superconductor against thermomagnetic instabilities. YBCO stack was able to trap a field over 12 T independently of the ramping rate of the external applied magnetic field. 
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	Fig.1 Schematic of the stack sample comprising of two YBCO bulks (1), reinforced steel ring (2), array of three Hall sensors (3) and temperature sensor (4).
	Fig.2 Behavior of the trapped flux density Btrap (lila) and temperature T (orange) between two YBCO bulk samples during removing of the applied field Bappl with different raping rates.
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