30.

NMR in medicine. 3D NMR imaging
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The maximum radio-frequency useful for imaging is about 100 MHz, leading to a resolution of 3 m which is not sufficient even for imaging elephant.
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32. One of the prominent NMR applications is magnetic resonance imaging. Along with X-ray computer tomography and ultrasonic image scanners NMR 3D imaging provide today significant impact on medicine specially in cancer research.

.   Illustration of attenuation of different type of radiation by human tissue. All electromagnetic radiation is absorbed except in the X-ray (the wavelength less than 20Å) and radio-frequency ranges (the wavelength more than 1m). Acoustical radiation is strongly absorbed for wavelengths below 1 mm.

















If a magnetic field gradient of 1 x 10-5 tesla/cm is applied along the bore, or the z-axis, of an MRI magnet, a resonance frequency range of (2.68 x 108 radians s-1 T-1) (1 x 10-5 T/cm)/(2π radians) = 425 Hz results. In other words, protons 1 cm apart along the field gradient in the subject have resonance frequencies that differ by 425 Hz. Thus, by changing the center frequency of the NMR probe pulse in increments of 425 Hz, it is possible to probe successive 1-cm positions in the direction of the magnetic field gradient.








