
Effects of  Spin Phase 
from Motion along 
the Read Direction





























Flow 
Compensation in 

Slice Select 
Direction



Phase encoding 
Direction







Examples

Uncompensated
signal loss and Ghosting 

(due to pulsatile flow)

Compensated













Respiratory motion
Assume x(t’) = x0 +  sin(t’), where =
2/T. T is the period of the motion.
t’ = (Gy/G + ny) TR = (ky/ky + ny) TR
Thus, the ghosting due to the respiratory 
motion only occurs along the phase 
encoding direction.
Try to choose TR to be multiples of T.
However, this may not be possible. Thus, 
choose nacqTR to be roughly T and average 
the images over nacq. Blurring will occur.



Examples: minimizing ghosting

Phase encoding


Read direction


TR = 400 ms

TR = 200 ms



Examples: eliminating ghosting

TR = 50 ms, T ~ 4 sec. Breath‐hold



Examples: pulsatile flow

TR = 14 ms, 
Nacq = 1.

TR = 14 ms, 
Nacq = 2.

TR = 14 ms, 
Nacq = 1.
uncompensated

TR = 28 ms, 
Nacq = 1.

similar!


