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|deal vs Actual Waveforms
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Spatial Saturation
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Outer Volume Suppression

Parallel saturation bands further suppress signal
from outside of selected volume
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Chemical Shift Saturation
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Chemical Shift Saturation Sequence
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Lipid Suppression

Without Lipid Suppression
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Short Tau Inversion Recovery (STIR)
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Flow Supression and
Compensation
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Motion in a Gradient
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Principle of Moments

Expand position as a Maclaurin series:

x() = x(0) + x"(0)t + % x”(0) +.. l' X0 ...
! n!

Substitute into phase equation:

O(T) = ﬁ dtG(t)x(t)

= x(O)jdtG(t) + x”(O)]‘dtG(t)t + x”'(O)jdtG(t)tz +...

= ¥x(0)m, (T) +v(0)m, (T) + a(0)m,(T) +...]

Where m,, is the n" gradient moment.



Area of gradient in pulse sequence diagram.

Phase evolution of stationary spin.
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Phase evolution of spin with constant velocity.
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Motion Artifacts

CSF Pulsation Artifact

1.Which is the phase
encoding direction?

2.How are the ghosts
generated?

3.How can we eliminate
this artifact?




Flow Encoding

i Two degrees of
RF freedom required to
solve linear equations

for gradient amplitudes
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Flow Compensation

» Special case of flow encoding:
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Gradient Calculation for Flow
Compensation




