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ABSTRACT

In this thesis, the paramagnetic Meissner state of a Bi,Sr,CaCu;Oy super-
conductor and the anisotropic magnetic properties of spherical Laj gSrp2CuQOs.5 single
crystals have been experimentally studied by superconducting quantum interference
device (SQUID) magnetometry.

The “‘dc-memory’” experiments were used to study the paramagnetic
Meissner state of a Bi;Sr,CaCu,Oy by studies of the temperature dependence of the
zero-field-cooled (ZFC) and thermoremanent (TRM) magnetization. ZFC and TRM
magnetization were recorded on reheating after specific cooling protocols, in which
single or multiple halts are performed at constant temperature. It was found that the

‘spin” states which were equilibrated during the halts are retrieved on reheating. The




vil

observed memory and rejuvenation effects on this sample are similar to the
observation in Heisenberg-like spin glasses.

The temperature and field dependence of magnetization of two spherical
Laj gSrg,CuOss single crystals (sample) with nominally the same quality and
composition have been investigated under the field applied parallel and perpendicular
to the c-axis of the samples. The results indicate that at low enough temperature and
fields, the spheres are perfectly shielding (susceptibility -1.5 [SI]). Also, increasing
applied magnetic field suppresses the critical temperature and increases the width of
the transition of the samples. The M/H is more strongly suppressed when the field is
applied perpendicular to the c—z;xis than when it is applied parallel to the c-axis of the
samples. The field expulsion (Mgc/H) is quite weak and rapidly decreases with
increasing field when the field is applied parallel to the c-axis. The field expulsion is
even weaker when the field is applied perpendicular to the c-axis. Beside this, the
fundamental relation of superposition, Mzrc = Mrc — M1rmM 18 found to be valid for
Jow fields, but to be violated for high fields. The magnetic behavior of the two
samples is qualitatively similar with some quantitative differences.

From these results, it was found that the anisotropy of the first critical field
when the applied field is parallel and perpendicular to the c-axis of the samples is
about 3 and independent of temperature for both samples. The magnetization vs. field
experiments along principal and intermediate field directions demonstrate the angular

dependence of the hysteresis of the samples.
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