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Abstract
After a short review on high temperature Superconductive QUantum Interference Devices (SQUIDs) and
principal operation of rf-SQUIDs, advantages of Magnetocardiography (MCG) versus the well known ECG
will be discussed. Incorporating special active shielding for unshielded SQUID based applications, a
Magnetocardiograph system has been designed and implemented at SERL. The MCG system consists of two
High Tc rf SQUID magnetometers which are placed in an axial gradiometer arrangement. The system is
based on a designed liquid nitrogen dewar with rf-interference shield and appropriate structure for short
liftoff. The implemented active shield is a two-stage of shielding system while each of them has been
designed for different frequency and dynamic range characteristics. For this purpose, a feedback control
system is implemented for environmental noise cancelation, and an optimized control system, for the
internal and external compensation coils, controllers, and filters are designed. Using the developed shielding
system, the disturbing magnetic signals of the environment could be attenuated such that an artificial heart
signal could be obtained in our unshielded highly noisy laboratory environment. The system incorporates
two channel rf SQUID electronic readout and also the required PID circuit controllers for active shielding
system. The used SQUIDs are step-edge junction rf type fabricated using rf-Magnetron sputtering system.
The talk will be followed by a short introductory presentation on the SERL research activities at Sharif
University of Technology, including the topics of recent activities on multi-layer device fabrication,
superconductive digital circuits (RSFQ), IR sensors, Microwave devices, High temperature superconductive
coil design for MRI systems, and SQUID based double frequency excitation nondestructive tests of
conductive materials.
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