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Since the estimates are extremely rough, it is not sur-
prising that these values differ from the experimentally
observed values' of 1 and s by a factor of two. However,
the ratio of the ratios, (mL, /m~)G, /(mL, /m~)cd, might be
expected to be somewhat independent of the systematic
errors in the rough estimate, and it turns out to be approxi-
mately -'„ in good agreement with the experimental
value.

R. G, SAcHs
The George Washington University,

Washington, D. C.,
December 21, 1939.

~ G. E. Valley and R. L. McCreary, Phys. Rev. SS, 322 (1939).
~ H. R. Hulme, Proc. Roy. Soc. A138, 643 (1932).
3 H. M. Taylor and N. F. Mott, Proc. Roy. Soc. A142, 215 (1933).

On the Neutron's Magnetic Moment

As announced previously, ' we have calculated in detail
the influence of magnetization on the transmission of
neutrons through polycrystalline iron. Since the coherent
scattering is concentrated in Debye-Scherrer rings and
since the transmission effect depends in a sensitive manner
on the scattering angle, the final result differs radically
from that previously calculated' for randomly oriented
atoms.

The only essential uncertainties in the theoretical
evaluation occur from minute deviations from magnetic
saturation and from our incomplete knowledge of the
distribution of the magnetically active shell in the iron
atom. In these calculations the neutron's magnetic moment
was assumed to be two nuclear Bohr magnetons. The
depolarization effects due to incomplete saturation can
only diminish the transmission effect.

To determine the extension of the magnetically active
shell we have used various density functions presented in
the literature. Slater's' hydrogenic functions give so small
a form factor for the magnetic scattering that no effect
could be expected. Adopting the analytic representation4
for the Hartree distribution of the 3d electrons in Cu, to
Fe, we obtained values for the transmission effects which
are very much smaller than any observed previously and
differ from those given by Bloch and Alvarez' by. a factor
of approximately —,'. The discrepancy is considerably
enlarged due to the presence of depolarization effects
which manifested themselves experimentally in a deviation
from the law: added transmission proportional to the
square of the thickness.

Attempts to explain the discrepancy can in our opinion
only be based upon the two following possibilities: (1) The
form factor used in these calculations is too small because
either the charge distribution is too extended or due to
some kind of spin orbit coupling the distribution of
magnetic moment is contracted with respect to the dis-
tribution of charge. (2) Since only the gyromagnetic ratio
for the neutron has been determined experimentally, ' it is
still possible to assume that the neutron's spin as well as
its moment may be three times' as large. In this case the
transmission effect observed would agree with the calcu-
lated value if a reasonable correction for the depolarization
effect is introduced.

We are conscious that a value for the neutron's spin
larger than -', would seriously change all theoretical con-
siderations concerning neutron-proton-scattering. " We
shall enter into this question more fully in a subsequent
paper in which the theoretical aspects of the new hypothesis
will be discussed. Here it may suffice to say that present
experimental evidence' is far from being completely in
favor of the commonly presented theoretical view.

Observations on the paramagnetic scattering" of slow
neutrons allow the determination of the neutron's magnetic
moment directly with comparative case. Assuming a spin
of $ and using the gyromagnetic ratio as given by Bloch
and Alvarez, ' the scatteiing cross section of free Mn++ for
a very long neutron wave-length should be approximately
100X10 "cm'. Observations on differential .cross sections
under small angles would clearly decide whether the
discrepancy here discussed is due to cause (1) or (2) men-
tioned above.
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in the case of the deuteron' led to consideration of this
coupling as an explanation. Its possible effect on the
magnetic moments of several light nuclei has been sug-
gested' and the cases of Li' and N" have recently been
discussed. 4

V has nonvanishing matrix elements between states
having the same total angular momentum and the same
spatial symmetry (i.e. , characterized by the same "parti-
tion" quantum number). The sequence of observed mo-
ments for the stable nuclei having an odd number of
protons and the same number of neutrons (H' Li B'o N")
suggests an increasing proprtion of 3Di in the ground state,
as provided by this coupling term, and calculations made
on the basis of the Hartree model qualitatively confirm
this suggestion. Furthermore, the g=1.788 and probable

On the Magnetic Moments of Light Nuclei

That the discrepancies' between theoretical and experi-
mental values of' nuclear magnetic moments may be duc
to oversimplifying assumptions in the theory concerning
the ground states of the various nuclei has often been
pointed out. A detailed investigation of an added inter-
action of the form


