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Abstract

Nuclear magnetic resonance (NMR) is a powerful tool for studying structures and
dynamics of various physical, chemical and biological systems at molecular level. It is
widely used in scientific research, education, manufacture, health and other areas of
human life, and plays a more and more important role.

Magnetic resonance imaging (MRI) is an important application of NMR. It is one
of the most important noninvasive methods in modern clinical diagnosis. Contrast
improvement is a critical issue in the development of MRI techniques. The presence
of radiation damping (RD) field has been shown to be able to amplify small variations
in the sample and improve the contrast in MRI. For most MR scanners, neither the
sensitivity and quality factor of the radio-frequency (RF) receiver coil is high enough
nor is the strength of static field strong enough to induce a strong RD field. One way
to enhance the RD field is incorporating an active feedback enhanced system. It has
been shown that the utilization of such a system can clearly distinguish nuances
between the tissues, thereby improving the image contrast.

Based on the RD theory and the analysis of the transmission characteristics of RD
enhanced signals, the signal path of the RD enhanced system was designed and
simulated using the Advanced Design System (ADS) software developed by Ansoft
corporation. The system control module was developed with FPGA as a core chip,
and its control function was verified on the simulation system. The results show that
the system has good signal-to-noise ratio, favorable delay characteristic as well as
strong expansibility. The gain and phase can be accurately controlled, which affords

the base for establishing a flexible-control NMR RD enhanced system.

Keywords: NMR; Radiation damping; Enhancement effect
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