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ABSTRACT

In this research, an AC susceptibility measuring system which composed of a Lock-In
amplifier, a temperature controller, an AC current source and a closed cycle refrigerator system
was constructed. A computerized measurement could be carried out via the IEEE 488 interface
bus linked between these instruments. The AC susceptibility measurement technique relied on the
mutual inductance of two similar but opposite winding secondary coils. When a sample was
placed in one of them, the AC magnetic field from the primary coil would induce magnetization
in the sample which in turn would change the magnetic flux in the coil, causing an off-balance
voltage of the two secondary coils which was detected by a Lock-In amplifier and separated into
the in-phase and out-of-phase signals associated with the complex susceptibility of the sample.
The system was used to characterize the magnetic property of YBa,Cu,0,_ superconductors in
the temperature range of 35-300 K, in vacuum under the pressure of 1.4 x 10° mbar. It was found
that the complex susceptibility of the sample “changed abruptly at the temperature about 90 K
during the cooling cycle, indicating the separation of %' and x". The negative value of %’

indicated that there was a diamagnetic shielding due to the transition to the superconducting state



of the material and the positive value of %" was due to energy loss in the sample. Its complex
susceptibility decreased as the applied field strength and frequency increased from 0.5-5.0 G and
100-1000 Hz, respectively. In conclusion, from the test run, the system was satisfactorily operated

with an estimated sensitivity of about 4 x 10" emmu.



