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Optimized Design of an RF Coil for Magnetic Resonance
with Quantitative Analysis of a Signal-to-Noise Ratio

Toru Yamamoto

Abstract

Magnetic Resonance Imaging (MRI) is widely applied in various medical fields, and
new techniques have helped improve the signal-to-noise ratio (SNR) of MRI. Surface coils
have been developed with array coil techniques to have a high SNR in various regions of in-

terest rather than volume coils like a body coil or a head coil. The SNR optimization of

surface coils, however, has not been discussed in detail. The nominal sensitive region of a

surface coil, the so called sensitive depth, is equal to the diameter of the surface coil. We

establish a SNR analysis formula with measurements of RF properties of samples, coil

windings and circuitries using a network analyzer. These RF properties deduce an expected
SNR value quantitatively of MRI or MR spectroscopy. We introduce this method to opti-
mize a surface coil in order to maximize the SNR of a certain region of interest by employ-

ing our new SNR analysis procedure.
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