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Effect of demagnelization on magnelic resonance line shapes
¢ in bulk samples: Application to tungsten

George Mozufkewich'. H. 1. Ringermacher, and D. 1. Bolel
Depariment of Physics, Washington University, St. Lowis, Missouri 63130
(Received 23 .hnuary 1979)

A caleulation of the contribution of a bulk specimen's nonuniform demagnetizing feld 1o the
inhomogeneous broadening of magnetic resondnce lines is described. Demagnelization elfvets
are of particular importance for substunces with large bulk magnetic susceptibilitics located in
large static magnelic fields. Application is made to the nuclear acoustic resonance of 'Pw spins
in a bulk cylindrical specimen of tungsten. In addition to explaining the observed inhomogene-
ous line broadening, the calculation predicts a “satcllite” line which is also observed experimen-
tally. Although atention is paid 1o specifically acousiic considerntiony, the caleulntion iy npplica.
ble to magnelic resonance in genertl. .
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cylinder dimensions //a. 0=0°. The scale of /f is indicated
al upper right in units of ‘M. Profiles are shown lor tvio
values of transducer radius, 0.4 2 and 0.8 o, =11, a,=06 a.
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FIG. 4, Calculated line profiles for several ratios of (HVBO)/M

FIG. 5. Angular variation of calculated line shape for

FIG. 2. Coordinate sysiems (x.n.2) and (p, é.2) lor a
cylindrical sample. The orientation of By in the vz planc is
shown,

Cleenter), and Lllateral region). (b) Cualeulated weighling
function n. Solid line — uniform acoustic energy densily. )
Dashed line — acoustic energy density decreasing radially by
a faclor of 4. Coniributions from regions F, C, ’und L sre





