
Additional Topics

Here are the notes for several additional topics we didn't cover this 
year.  These include

▪ Large-tip-angle 2D pulses that are linear in rotation angle
▪ Spectral-spatial spin-echo pulses
▪ Ultra-short echo time (UTE) pulses, and short T2 contrast 

generation
▪ True spin-echo pulses, and spin-echo pulse pairs

Stop by to talk if you are interested in any of these.  I'll be around all 
summer.



Large-tip-angle 2D pulses

▪ Small rotation solution to the spinor Bloch equation
▪ Small rotation pulses
▪ Large-tip-angle 2D pulses that are linear in rotation angle
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Spiral Spin-Echo Pulse
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Large-tip-angle spectral-spatial pulses

• Why scaling small tip angle spectral-spatial pulses to large tip 
angles doesn't work

• Separable pulses with linear subpulses and an SLR window
• Full 2D non-linear designs
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EPSE Spectral-Spatial  Profiles
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EPSE Spectral-Spatial  Sidelobes

z

z

z

f

f

f

Linear Design

Non-Linear Separable Design

Non-Linear 2D Design



!8 !6 !4 !2 0 2 4 6 8
0

0.5

1

!8 !6 !4 !2 0 2 4 6 8
0

0.5

1

!8 !6 !4 !2 0 2 4 6 8
0

0.5

1

EPSE Spectral Profiles

Linear Design

Non-Linear Separable Design

2D Non-Linear Design





Ultra-short echo time (UTE) pulses, and short T2 contrast

▪ Short T2 excitation pulses
▪ Short T2 imaging
▪ Generating short T2 contrast
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Long-T2 Suppression
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Pulse pairs, and self-refocusing pulses

▪ Self-refocusing pulses (true spin-echo pulses)
▪ Spin echo pulse pairs




































