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Relaxation

Excitation Signal Relaxation



MZ = M0

MZ is the longitudinal magnetization

MZ = M0 (1 – e-t/T1)

Spin-lattice Relaxation: T1 processes
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AQ=NP/2SW



T1 measurement: Inversion 

Recovery

180°-τ-90°

t
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Inversion recovery
180° -τ- 90°

Mz(t) –M0 = [Mz(0)-M0]exp (-t/T1)    Mz(0)= -M0

Mz(t) = -2M0exp (-t/T1)+M0

Mz = M0 (1 - 2e-t/T1 ) 



Mz = M0 (1 - 2e-t/T1 ) 
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Spin-spin Relaxation



T2 PROCESSES
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MXY = MXY0 e-t/T2
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The effects of Relaxation



Spin-spin Relaxation: T2 processes

dephasing

MXY = MXY0 e-t/T2
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The effects of Relaxation



Relaxation and molecular size

78910 ppm78910 ppm78910 ppm78910 ppm

ττττc 4 ns

MW 8 kDa

8 ns

16 kDa

12 ns

24 kDa

25 ns

50 kDa









The effects of Relaxation






