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Study on the electrical property of He ion-irradiated
thin film superconductor MgB,
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Magnesium diboride (MgB2) is a conventional superconductor that has high critical temperature (7. ~ 39 K)
and current density (J.), making it a promising candidate for various applications [1]. Ion irradiation on
MgB; thin films induces disorder through atomic lattice displacement, which reduces T, [2,3]. In this study,
we investigated the influence of He ion irradiation on the MgBs thin films with thicknesses of 170 nm and 570
nm, under various irradiation doses. The changes in crystallinity and superconducting transition temperature
of irradiated MgBs thin films were observed by x-ray diffraction (XRD) and electrical resistivity measurements,
respectively. Our results showed that all main peaks in the XRD patterns shifted due to He ion irradiation. As
the dose increased, T. systematically decreased. However, even at the highest dose (4.8 X 1016 ions/cm2), T.
remains significant, around 8 K, which suggests that the superconductivity of MgB2 thin films remains robust
despite the disorder induced by He ion irradiation. Furthermore, we will discuss the recovery of T. through
thermal annealing on the irradiated MgB» thin films.
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