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# X REH _ Research on vortex observation in Y-123-gystemn high-temperature _superconductors by

means of the high-resolution Bitter method

This thesis is written on the results of vortex observation in YBa,Cu,0, , (Y-123)-system
high-temperature superconductors by means of the high-resolution Bitter method. The research
was carried out in order to understand the vortex behavior caused by the applied magnet1c field |
and the temperature.

The high-resolution Bitter method was carried out by using the decoration of the nickel
particles which are made by evaporating of nickel in helium gas. The observed samples were
Y-123 films and Y-123 bulk superconductors. In order to examine the correlation between
vortex distribution and magnetic field and that between vortex distribution and temperature,
observations were carried out in the three conditions: (a) 25 K under 1.7 mT, (b) 25 K under 10
mT and (c) 75 K under 1.7 mT.

In this research, vortex observation was also carried out by means of a scanning SQUID
microscope in order to obtain the new knowledge on vortex behavior. The observed samples |
were Bi,Sr,CaCu,O, (Bi-2212) single crystals, Y-123 bulk superconductors and the
NdBa,Cu,0,_;(Nd-123) bulk superconductors which had different ratio of Nd,BaCuQ, (Nd-
211) to Nd-123. The vortex observation in Bi-2212 single crystals was carried out as follows:
(1) the sample under 1.5 uT was cooled down to 3 K, (2) the temperature was raised ﬁp. And
the vortex observation in bulk superconductors was carried out at 3K in 2 pT,

This thesis consists of 8 chapters. The titles of the chapters are as follows: introduction,
experimental procedure, samples, optimization of the helium-gas pressure in evaporating
nickel, vortex observation in Y-123 film, vortex observation in Y-123 bulk superconductors,
vortex observation by means of the scanning SQUID microscope and conclusion.
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