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Multiple Rotating Frame Technique

The talk describes a method to design radio frequency pulse sequences for broadband decoupling,
excitation and mixing in high resolution NMR spectroscopy. A ubiquitous problem in NMR spectroscopy is
to engineer rf-excitations that can address a large spread in the natural frequencies of the spins arising
due to chemical shifts. We show how to design a multiply modulated rf-field, whose effect on the spin
dynamics is understood by performing a sequence of coordinate transformations. The coordinate
transformations can be thought of as sequence of rotating wave approximations.

Each coordinate transformation demodulates a component of the rf-field and generates a static field. The
ratio of the effective chemical shift dispersion to the strength of the static field is reduced with every frame
transformation. We show how this methodogy helps to minimize the effect of chemical shift dispersion.
Applications of this technique to broadband decoupling of heteronuclear spins and broadband excitation,
mixing and transfer of coherence in strongly coupled spin systems is demonstrated.
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