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Because of the large quadrupole coupling found for this mole-
cule, eQB~V/Bss= —1422 mc, second order effects' cause slight
deviations of the observed from the calculated spectrum for 7/2
spin. For example, these effects make one of the lines appear as
a doublet, which according to 6rst order theory would be a single
line, composed of three components.

The quadrupole moment of I'2' is negative —that is, the nucleus
is oblate, or Qattened along the spin axis. The ratio of Q(I"') to
Q(I~~) is 0.7353. If the quadrupole moment of II'7 from atomic
spectra s —0.46X10~4 cm', is used, the value for the quadrupole
moment of I'" is determined as —0.34&10 '4 cm. With the
value of —0.59X10 ~4 cm~ for the quadrupole moment' of I~7,
obtained from microwave measurements4 for CH3I~V, the quad-
rupole moment of I"' is found to be —0.43X19 ' cm'. We are
inclined to favor the latter value, which depends on the calculation
of &~V/Bs~ from the doublet separation of iodine, according to the
formula~

O'V/az'= 8eaI /15ZiRn'uo'.

The C—I bond in methyl iodide is close to a pure single bond
formed by a p-orbital of the iodine. The bond should have very
little ionic character since the electro-negativities of iodine and
carbon are approximately equal. Hence, the application of this
formula to methyl iodide should give a more accurate value of the
O'V/Bz' than it mould when applied to ICN, where the C—I
bond is complicated by appreciable resonance with double bond
structures, or. to ICl, where there is a fairly large electro-negativity
difference of the bonded atoms.

I"' is known to emit beta-rays and to decay to Xe"', with a
long half-life. ' Since the spin of Xe"' is $, the spin change in this
reaction is therefore 3. The long half-life of I~ is consistent with
this spin change, and its spectrum should be of the second for-
bidden type or higher.

We are nom attempting to determine the nuclear magnetic
moment of II~ from the Zeeman effect on the hyper6ne structure
and are using the present data to obtain a more accurate deter-
mination of the structure of the methyl iodide molecule. This
information, mith details on experimental procedure, will be
given in a later publication.
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Observed (1) 2.0327&0.001
Observed (3) 2.038 &0.01
Calculated (2) 2.0261+0.0003.

The interaction between the optical electron and the nucleus
is of two kinds —electrostatic and magnetic —and it is of interest
to determine whether the observed efFect can be accounted for on
the basis of either of these two forces. The effect of spreading the
nuclear charge, usually considered concentrated at a point at the
origin, over a 6nite sphere of radius RII, is to reduce the electronic
density P'(0) at the nucleus. This effect mas shown by Rosenthal
and Breit4 to lead to a correction in calculating hyperfine structure
of the order of sRO/ao for atoms having a nuclear charge in the
range of rubidium. The u& is the radius of the first Bohr hydrogen
orbit. While this ratio is 0.5 percent for rubidium, and can account
for discrepancies in the hyper6ne structure of the order of the
observed discrepancy (0.3 percent), it is very unlikely that this
is the explanation, as it would require an enormous difFerence in
size of Rbs~ and Rb'7. Besides the fact that all available evidence
supports a slowly varying nuclear radius proportional to the cube
root of the mass number, we have speci6c evidence' that there is
no observable isotope shift in the spectrum of rubidium, and
therefore no such very large difference in nuclear size. Effects due
to a magnetic structure inside the nucleus, 6rst proposed by
Kopfermann' in the days when such effects could well be dis-
missed as negligible, and recently applied by Bohr' to the proton-
deuteron problem, also lead to a correction of the order of zRO/ap.
This is a much more reasonable explanation, since there is no
objection to assuming the wave function for the odd proton in
rubidium to be quite different for the two isotopes. In fact, this
might be expected on the basis of a vector model of the nucleus,
which mould assign to Rb'7 with I=3/2, l+s=1+1/2, and to
Rb'~ with I=5/2, l—s=3—1/2.

The fact that effects of this order of magnitude have not been
observed for the gallium isotopes' or for the thallium isotopes" is
not unreasonable since, in both cases, the two isotopes have the
same nuclear spin and comparable nuclear moments, and it is
therefore not unreasonable to assume that they also have com-
parable wave functions for the odd proton.
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A RECENT determination' of the nuclear moments of the
rubidium isotopes indicates that, as was 6rst suspected by

Millman and Kusch, 2 the observed ratio of the magnetic moments
does not agree with the ratio calculated from hyperfine structure,

p Rbsv/p Rss,
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'RANSVERSE Hall effect determinations have been a very
useful tool in the study of conductivity in bulk semicon-

ductors. According to the elementary theory of the Hall effect, if
a current I passes through a parallelepiped (Fig. 1(a)) and a
perpendicular magnetic field P is applied, a transverse e.m. f. is
observed given by the formula E=RHI(1/t), where t is the thick-
ness of the specimen (in the H direction) and R is a constant
characteristic of the material. The magnitude and sign of R yield
information regarding the density of current carriers and mhether
they are predominantly electrons or holes; studies of Hall effect


