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ABSTRACT

The 3-D Fast Gradient Echo (Turbo FLASH,
Turbo Fast Low Angle Shot) sequence is optimized to
achieve a good T! contrast using variable excitation
flip angles. In Turbo FLASH sequence, depending on
the contrast preparation scheme, various types of image
contrast can be established. While proton density
contrast is obtained when using a short repetition time
with a short echo time and small flip angles, T1 or T2
weighting can be obtained with proper contrast
preparation sequences applied before the above proton
density Turbo FLASH sequence. To maximize the
contrast to noise ratio while retaining a sharp impulse
response (smooth frequency domain response), the
excitation flip-angle pattern is optimized through
simulation and experiments. The TI (the delay after the
preparation sequence which is a 180 degree inversion
RF pulse in the IR T1 weighted imaging case), TD (the
delay time between the Turbo FLASH sequence and the
next preparation), and TR are also optimized for the
best image quality. The proposed 3-D Turbo FLASH
provides 1 mm x 1 mm x 1.5mm high resolution
images within a reasonable 5-8 minutes of imaging
time. The proposed imaging sequence has been
implemented in a Medison’s Magnum 1.0T system and
verified through simulations as well as human
volunteer imaging. The experimental results show the
utility of the proposed method.
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