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UNIT ONE. MEDICINE 

Text 1. Magnetic Resonance Imaging 

Any modern digital imaging system requires a probe to interact with the tissue 

to be imaged; this interaction results in a signal that is detected, digitized, and further 

processed to generate an image as shown in Fig. 1. In magnetic resonance imaging 

(MRI), radiofrequency (RF) pulses are used to excite the tissue, and the resulting 

signal is detected by receiver coils. MRI is thus based on the absorption and emission 

of energy in the RF range of the electromagnetic spectrum. Although several 

chemical elements can interact with magnetic fields to emit an MRI signal, the large 

amount of hydrogen found in the body, and the relatively large signal it produces, has 

made hydrogen-based the most widely used MRI technique for clinical diagnosis. 

The primary sources of MRI signal in the human body are the hydrogen nuclei found 

in tissues comprised mainly of water, and also fat (hydrocarbons).  

 

Fig. 1 

Hydrogen has a nuclear property known as “spin” that results in a magnetic 

moment, p. Because of this magnetic moment, when exposed to the static magnetic 

field (B0) generated by the main magnet of the MRI system, hydrogen nuclei will 

align parallel or anti-parallel to the field as shown in Fig. 2. The energy difference (E) 

between these two orientations is E=2 pB0. The small preference for the hydrogen 

nuclei to align toward the parallel, lower energy state, over the anti-parallel 

orientation, contributes to the development of the net longitudinal magnetization. The 

net magnetization is the vector sum of magnetic moments from many individual 

protons. 
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