
Magnetic properties of nuclear spins!
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Dipole Moment VS Quadrupole Moment



Angular momentum!



Larmor Frequency!
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Energy levels and transitions (I = 3/2)!
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Energy levels and transitions (I = 1 and ½)!
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Block equations, spin-relaxation!



The Boltzmann distribution



The bulk magnetization with B0
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- RF Pulses are Required to Establish Initial 
Transverse Magnetization
- T1 spin-relaxation moves M0 back to +z axis
An RF pulse (B1) in the transverse plane exerts a torque on M0 that moves it 
through some angle (90o or π/2) toward the transverse (xy) plane



Free induction Decay (FID) on x-y plane



Precession



Precession



Bloch equations of motion (x-y plane)



Bloch equations of motion (T1 and T2)



Bloch equations of motion (T2)



Bloch equations of motion (T1)



The Rotating Frame Simplifies Analysis of RF 
Pulses and Small Frequency Offsets



The Rotating Frame Simplifies Analysis of RF 
Pulses and Small Frequency Offsets


