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For the ligh pre

added to a sample. In an earlier paper

wneal of nuclear moments is discussed,

V. THE MAGNETIZATION FIELD OF *
PARAMAGNETIC IONS

To obtain an expression for /1, (he component of
I due to a given concentration of Jaramagnelic jons
added 1o the sample, we follow Uhe method introduced
by Debye™ for electric dipoles, Tt is assumed that the
applicd fickd 27y is homogentous over (e siunple volume
and that the sumple container is in the shape of an
ellipsoid so that the magnetization™ Af = xIo, created by
the paramagnetic jons, will be homogencous. The field
I may be thought of as consisting of three components

1" =11 1aA- 115, (8)

The field 7y (not fo be confused with tie r-f field 11y),
is aseribed Lo the induced mignetie pales on the surface
of o small hyppthetical sphere® with its center at the
nucleus. ‘This is the so-called Lorentz or cavily ficld
and has the value (42/3)M. ‘The field 773 is the familiar

Fanve Vo Differences in the magnetic shiclding ficld for some
I conpounels. o= SH00 guss, “The resonance. in T50y (aq)
"was olserved at the highest value of applicd magnetic field.

~
Compound Al (pauss)

I/ H (%)
LU0y (aq); 11505 (aq) ; .

and P20y (ac) 0.00 0.00
"OCl, 0.05 0.0009 |
PCh 1.18 0.020
Phiry 1.30 0.022

* 1. Debye, Physik. Z. 13, 97 (1912).

3 The rigorous definition of Af is Af = XI ¢, where I ¢ is the ficld
insidle the sample. However, the differonee Detseer Hiand s is
neplipilile, sinee e Jerme af ey ity
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seale but eiongh so that the nucleus al its center will
eapericnge negligible fluctuations iy field owing Lo thermal move-
ment of the jons outside of the sphere.

m measurement of & naclear pyromagnetic ratio by the Purcell or Bloch reson
methads, accurate knowledge of the time average magnetic ficld 244,

The various component fields contributing to /7 are listed. A

accurate computed values were
ield for free atoms and monatomic iuns. T'he effect of these fields on (hy
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at the positions of (e nueled i e

agnelization fichl of paramagnelic ions <
given of the mignetic shiclling ;
c allainible precigion in the measure. §
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b 'dcm:lgnc(izing ficld, defined by Ilym= =, aen
ithe demagnetizing faclord It might be ey e ui,
<the remaining ficld 77, due to those params;=ui i
iside (he hypothetical sphere would he ey
i tsince the interaction cnergy welly of the m
netic moment g with this field involves an ;
averaging of (—1--3 €0s'0) over the voly
sphere, However, ‘it is found experimenta)
may differ significantly from 2e10; anli

we define an “interaction [actor g=11, i, l-vv'{‘
- expression for 71 hence hecomes

= [(r/3)= adM-qu1.
Two' sample shapes were used experim
spherical sample for which a=4x/3 aul a3 "
transverse cylindrical sample for which arly '
wits done mainly as a check on the valility /1 -
since, if a significantly diferent valye ufq.‘uL {itdut
the two sample shapes, all other condii
sime, (he reasoning leading to Eq. (9) woeld Yia,

be re-examined, Ly
The first column of Table VI ists (hose
ions used in the experiments. The secon
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