Ettects of Spin Phase

from Motion along
the Read Direction
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GiT+Goar+Gr =10

Gi+G,+G=0
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G, +3G,+5G =0
Solving these equations yields

Gy

Gy




e A
! A #&_JE |

E.u« | q..?._ﬂ_.u

i % ..._J_. f

A __ hu.i.___




Flow

Compensation in
Slice Select
Direction




Phase encoding
Direction




(,?5 = 'yGy(yO + UyTE)T.

Giat + G(1 — a)r = Gy G a?

2 72
e + Gy(1 — az)? = G, 7TE




~2rk, v, (t - 2

—27k, Ay,




HEES

Uncompensated Compensated

signal loss and Ghosting
(due to pulsatile flow)
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Respiratory motion

Assume x(t’) = X, + a sin(ot’), where o =
27/T. T Is the period of the motion.

U = (G/AG + ny) Tp = (k/Ak, + n)) Ty
Thus, the ghosting due to the respiratory

motion only occurs along the phase
encoding direction.

Try to choose Ty to be multiples of T.
However, this may not be possible. Thus,

choose n, T to be roughly T and average
the images over n,.,. Blurring will occur.




Examples: minimizing ghosting

Phase encoding Read direction

T T

Tz =200 ms




Examples: eliminating ghosting

T, =50 ms, T ~ 4 sec. Breath-hold




Examples: pulsatile flow

similar!

Tz =14 ms,
Noeq = 1.
uncompensated




