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The copper oxide high-Tc superconductor Bi2212 single crystal incorporates

an atomic layer Josephson junction (intrinsic Josephson junction). Since junction resistance is
considered to be related to the dynamics of Josephson vortex induced by pancake vortex penetration,
we measured the in-plane magnetoresistance of micro Bi2212 single crystals fabricated in various
shapes to obtain static and dynamic information on the vortex arrangement and respective penetration
processes. We also studied the magnetic quantum oscillation phenomenon that appears when a single
hole is introduced. Furthermore, along with the study of sample fabrication methods, we also worked
on visualization and control of vortex states by magneto-optical imaging and obtained certain
results, such as showing the possibility of vortex control in Bi2212 by vortices in different
superconductors.
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