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ABSTRACT

High temperature superconductors (HTS), especially YBa2Cu3O7-x (YBCO), are among the most promising materials and have been widely studied for commercial applications. The main challenge in optimizing the critical current density of the HTS is the immobilization of the vortices by means of artificial flux pinning centers, which can be controlled by the microstructure of high-temperature superconductor. In this study, we focused on the microstructure of Y(Dy)BCO films to analyze the effect of flux pinning. 

Another part of the seminar involved low-dose imaging in scanning transmission electron microscopy (STEM). High signal-to-noise ratio and sub-angstrom resolution imaging has been achieved with STEM by recent technological advances. However, the high current density of the electron probe can cause electron beam damage to electron-beam sensitive materials. Therefore, methods to reduce electron dose are required to STEM analysis of electron-beam sensitive materials. A new image acquisition method and reconstruction algorithm of signal processing were applied to overcome the radiation damage problem. This is the first experimental results using a new scanning method on an instrument without any modification of hardware or alignments. The reconstructed STEM image from the sampling ratio of 5% had a comparable quality to the full STEM image acquired by the conventional method.
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