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The Development of Nuclear Magnetic Resonance
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Resonance Absorption by Nuclear Magnetic
Moments in a Solid
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December 24, 1945

N the well-known magnetic resonance method for the
L determination of nuclear magnetic moments by mo-
lecular beams,! transitions are induced between energy
levels which correspond to-different orientations of the
nuclear spin in a strong, constant, applied magnetic field.

We have observed the absorption of radiofrequerncy energy,
due’to such transitions, in a solid material (paraffin) con-
taining protons. In this case there are two levels, the
separation of which corresponds to'a frequency, », near-30
megacycles/sec., at the magnetic field strength, H, used in
our experiment, according to the relation hr=2uH, "Al-
though the difference in population of the twolevels is very
slight at room temperature {hv/kT~1075), the number of
nuclei taking patt is solarge that a measurable effect is to
be expected providing thermal equilibrium can be estab-
lished. If one assumes that the only local fields of impor-
tance are caused by the moments of neighboring nuclei, one
can show that the imaginary part of the magnetic permea-
bility, - at resonance, -should be of the order hv/kI. The
absence from this expression of the nuclear momentand the
internuclear -distance is explained by the fact that the
influence of these factors upon absorption cross section per
nucleus and density of nuclei is-just cancelled by their
influérice on the width of the observed resonance.
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