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Abstract–Manipula�ng pinning centers via irradia�on has been recognized as a powerful 
technique for op�mizing superconduc�ng proper�es. The type, fluence, and energy of 
irradia�ng par�cles determine the nature of the defects formed in the material, each 
influencing superconduc�ng proper�es in dis�nct ways. Here, by tuning the Xe irradia�on 
fluence within the range of 10¹⁰ to 10¹², we reveal the impact of irradia�on fluence on the 
superconduc�ng performance of EuBa2Cu2O7-δ (EBCO) across different magne�c field ranges. A 
lower fluence (1010 ions/cm²) enhances cri�cal current at low-field (below 1T), while moderate 
fluence (1011 ions/cm²) improve cri�cal current at high-field. By further increasing the fluence 
up to 10¹² ions/cm², superconduc�vity is significantly suppressed due to oxygen disordering, as 
evidenced by Raman spectra. More interes�ngly, these behaviors show weak dependence on 
both the temperature and thickness of EBCO. This work shows a promising avenue to effec�vely 
manipulate superconduc�ng performance through irradia�on fluence, par�cularly for 
applica�ons under magne�c field. 
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