Effect of neutron irradiation on critical currents of some REBaCuO
superconducting tapes considered for magnets of fusion reactors
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The effect of neutron irradiation on flux pinning and critical temperature of several commercial REBaCuO superconducting tapes was tested inductively (using vibrating sample
magnetometer in magnetic field up to 9 T) and by SQUID magnetometer, respectively. The irradiation was conducted in the LVR-15 fission reactor of the Research Centre Rez with
doses 1 102 m? and 2.1 10?2 m. The neutron irradiation had either no effect critical temperature or depressed it. In all tapes I, at self-field was slightly depressed, the irradiation
effect on superconducting currents at higher magnetic fields differed in dependence of the tapes’ preparation technology and was in all cases temperature- and magnetic field-
dependent. It was most pronounced in the case when the pinning structure consisted mostly of rather weak point-like defects, while a weaker effect was observed in the Zr-doped
tapes, where a strong pinning by the correlated columnar structure of BZO is supposed.

SAMPLES: =~1.5x 1.5 mm?, RE-Ba,Cu,O,_, cutfrom the tapes 3 - 10 mm wide, made on substrates of Hastelloy and stainless steel; the
superconducting tape was about 0.8 - 3 um thick. I.=8Am/[a’b(1-a/3D)], a < b being the sample dimensions perpendicular to the field
direction, in mm, m the magnetic moment in emu, I (A). I, was calculated for a tape 4 mm wide. Magnetic field normal to the tape plain.
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Table II. The engineering currents (10 K, 50 K, and 77 K), the lift factors (under slash, 50 K and 77 K), and the irreversibility field
at 77 K before irradiation.

‘ ‘ Fig. 2 The magnetic hysteresis loops of the SUNAM A2 tape.
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CONCLUSIONS

1) At 77K, self-field all the investigated intact tapes satisfied the basic requirement of /,> 50 A.

2) At low temperatures below 50 K the SuperPower tapes doped by Zr excelled in the whole field range.

3) At low magnetic fields, especially at and above 50 K, the best results showed the SUNAM copper plated tapes, both on Hastelloy and stainless steel substrates.

They achieved 7,(0 T, 77 K) > 200 A . These tapes exhibited also good results at 10 K, especially at low fields.

4) Neutron irradiation slightly reduced 7, at low magnetic fields in all investigated samples. In intermediate and high magnetic fields the irradiation effect depended on temperature
and the tape technology. In general, /, in this field range was significantly enhanced in all SUNAM tapes, where mostly point-like pinning is supposed. Only slightly enhanced or
not at all was the effect in the samples with originally strong pinning, like SuperOx and SuperPower, especially those doped by Zr, where creation of a correlated pinning
structure of ZrBO; columns is expected.

5) The irradiation slightly depressed the rather high 7 in the SUNAM and SuperOx samples (Gd-123), having much smaller effect on the lower 7, of SuperPower AP samples of all
kinds (Y-123+RE).

6) The results prove that modern tapes are able to sustain neutron irradiation up to the dose of 2.1 10?> m2, which we believe is not far below the full-life dose of fusion reactors.




