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RESEARCII OBJECTIVES

The main emphasis in our laboratory is on the development of new and sophisticated
magnetic resonance measurements which may be useful to chemists, biologists, and
others in permitting types of studies that were formerly considered impossible by mag-
netic resonance. Our recent work has centered primarily on two types of experiment,
both involving nuclear magnetic resonance of solids under conditions that permit high
resolution. The first of these, generally called the multiple-pulse method, is useful for
the study of abundant nuclear spins such as protons in organic molecules of fluorine-19 in
fluorocarbons, and this method has now been developed to quite an advanced state. We
are currently applying it to the determination of chemical shielding tensors in single
crystals in the hope of obtaining more detailed information about electronic structure of
molecules and chemical binding.

The second class of experiments, proton-enhanced nuclear induction spectroscopy,
is adapted to the study of rather dilute nuclear spin species such as the natural isotopic
abundances of carbon-13 or nitrogen-15 in organic systems or of chemical labels inserted
into large molecules. This method not only permits the attainment of high resolution in
the detection of the spectrum of the dilute spins but results also in a greatly enhanced
sensitivity. Surrounding abundant spins, usually protons, are used as a reservoir of
polarization that can be communicated to the rare spins by various appropriate double-
resonance methods. This method appeared to be widely applicable to a number of chem-
ical problems and also seems to have some promise in biological investigations. We are
now beginning to apply it to a study of the structure and dynamics of biological cell mem-
branes using biosynthetically inserted carbon-13 labels.
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