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Magnetic Resonance Imaging (MRI) 
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A proton in a magnetic field. (a) Using classical mechanics, the torque C acting on the magnetic 
moment, spinning about an internal axis, causes it to precess about the vertical axis, B0.  
(b) A familiar analogy is that of a spinning top: in this case the vertical force is gravity. 

΢υχνότητα Larmor:  ω = γΒ0 
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Μετάπτωςη πρωτονίου με ςυχνότητα ω (ςυχνότητα Larmor) 
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(a) The internal rotation of a proton creates a magnetic moment, and so the proton acts as a magnet with north 
and south pole. (b) In the absence of a strong magnetic field, the orientations of the magnetic moments are 
completely random. (c) When there is a strong magnetic field present the magnetic moments must align at an 
angle θ = ±54.7ο with respect to the direction of B0. 
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Magnetic Resonance Imaging (MRI) 
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Επαγωγική Δράςη (Νόμοσ Faraday) 

Stathis STILIARIS, UoA 2025 - 10 - 



ΑΠΕΙΚΟΝΙ΢Η  ΜΑΓΝΗΣΙΚΟΤ  ΢ΤΝΣΟΝΙ΢ΜΟΤ 

Stathis STILIARIS, UoA 2025 - 11 - 



ΑΠΕΙΚΟΝΙ΢Η  ΜΑΓΝΗΣΙΚΟΤ  ΢ΤΝΣΟΝΙ΢ΜΟΤ 

The recovery of Mz magnetization as a function of time after a 90 pulse for a tissue with short T1 
relaxation time (solid line) and long T1 relaxation time (dashed line). 
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The time-dependence of the My component of magnetization for (a) a tissue with relatively long 
T2* and (b) one with a shorter T2*. The decrease in signal occurs due to the loss of phase 
coherence of the protons, i.e. protons precess at slightly different frequencies, thus acquiring 
different phases and reducing the net magnetization along the y-axis. The faster the dephasing 
process the shorter the T2* relaxation time. 
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MRI – Φαρακτηριςτικοί χρόνοι αποκατάςταςησ Σ1 και Σ2 
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MRI - Spin Echo Technique 
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