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Abstract   

 

Another via to confirm the existence of Abrikosov-Josephson (AJ) vortices inside of (Bi, Pb)-

2223 bulk system is presented. The samples used in this study were obtained by solid-state 

reaction method doped with different % wt. of α-Al2O3 nanoparticles. The effects of doped 

with α-Al2O3 nanoparticles are also explain by means of voltage, V(t) and magnetic, M(t)   

relaxation measurements, with the aid of standard characterization techniques such as: X-ray 

diffraction (XRD), scanning electron microscopy (SEM), electron dispersive X-ray (EDX) 

examinations, atomic force microscopy (AFM), M(Ha) dependence in powder samples, and 

Jc(0, Ham) dependence in pellet samples. In order to achieve this purpose, the phase´s 

composition and the unit cell size (from the XRD investigations), the surface morphology and 

the size of the grains (from the SEM examinations), the presence and the size of α-Al2O3 (from 

EDX estimations) and (from AFM technique), respectively. Finally, the correlation between 

penetration and magnetic flux trapped (from integral explanation of the M(Ha) dependence in 

powder samples and Jc(0, Ham) dependence in pellet samples). All of these results are used to 

aid the explain the behavior of the voltage and magnetic relaxation as another via to confirm 

the presence of the (AJ) in the region of the planar defects.  
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