
Global Minimum Peak RF Design for Large Time‐Bandwidth Saturation Pulse

Eq. 3

Eq. 2

Eq. 1

Introduction

Methods

Fig. 1
The four black boxes relate functions  
involved in conventional RF pulse  
design.  Our technique concentrates  
mainly within the red box.  
Figure adapted from Schulte.
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Fig. 2
Autocorrelation matrix G is 
positive semidefinite with  
rank 1.  G is rank 1 because 
every column is made up of 
vector       shifted by different 
amount and scaled differently.

Fig. 3
Relationship of parameters and functions 
used in optimization.  G is composed of 
products of entries in      . The red arrow 
indicates: summing the main diagional of 
G results in r(0).  Summing along each 
subdiagional of G will give other entires 
of  r.  The magnitude spectrum of r(n) 
will need to meet design specifications. 
Once an optimal       is found, |MZ  | and 
rf(t)  can be found using SLR technique.

Convex Iteration for rank constraint

Choosing direction vector W

Fig. 4
Summary of proposed 
minimum peak RF design 
procedure.

Results

Fig. 5
RF pulses for tb=14, 1 = 2 = 0.13%.

Fig. 6
(a) Slice profiles and (b) RF pulses 
for tb=32, 1 = 0.5%, 2 = 0.1%.  (c) 
Bloch simulation of the optimal rf.
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