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In NMR spectroscopy the point of interest is the net magnetization of the hydrogen nucleus 1H, which can be manipulated for many different reasons. One way to manipulate the magnetization is called population inversion in which the magnetization of unity is taken from z=+1 to z=-1. Doing so can be useful for spin-lattice relaxation measurements and decoupling sequences. However, due to B1 inhomogeneity and resonance offsets a simple 180 pulse, which will not bring the magnetization close enough to z=-1, can be replaced with a composite pulse. A composite pulse is a sequence of shorter pulses, which replace a simple 180 pulse while at the same time eliminating most of the errors due to resonance offsets. Past research shows that a 180 pulse sequence of 90(X) 240(Y) 90(X) is one possibility (A Handbook of NMR, 1988). The objective of this research was to find a better optimization program than the existing one and optimize an optimal 180 pulse sequence. The previous optimization program randomly generated sequences until the best one was found, however, resulting in the loss of time efficiency, usually having to run the program over night. On the other hand, using Marquardt’s Method, which is a combination of Newton’s Method and Steepest Decent, we can write a program that will optimize a 180 pulse sequence with poor starting guesses and within seconds. Doing just that we got the following sequence: 90.04 (X) 243.62 (Y) 90.98 (X). Satisfied with the results we can now use the program to optimize even more complex sequences.

