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Recently KatcoH» has shown that I@9has an exceedingly
long half-life, at least of the order of j,O» years, unless its
beta-rays should be too weak to be detected. Originally,
according to a general rules it must have been about as fre-
quent as the stable isotope I"'. If the half-life of I~' is as
long as about 2.10 years, demonstrable traces of this iso-
tope must still exist. Indications, though no dehnite proof,
of this fact were indeed obtained by Katcoff.

After the concentration of the original xenon in our
atmosphere had fallen to its present low value, the XeI2'
formed by beta-emission from the I~'—which at that time
had a much higher concentration —in the iodine of the
earth's outer crust and of the ocean, mixed with the small
rest of the original xenon. This was sufficient to give to
this single isotope its abnormally high concentration.
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there are deviations from the linear Kurie plot below en-
ergies corresponding to between ) and $ of the maximum
energy. Thus, even in the most painstaking work and
for allowed transitions, agreement between theory and
experiment seems to be good only near the upper limit of
the p-spectrum. There appears to be no case in which even
so optimistic a statement can be made for forbidden
spectra.

It is not proposed that the Kurie plot method be aban-
doned, for there is no other method available for examining
a spectrum for complexity. Rather, it is proposed that
an argument based on such plots clone is not sufficient to
establish complexity, and that upper limit values of the
lower energy p-particles, derived from such an. analysis,
should be accepted with some scepticism.

On the other hand, if the Kurie plot gives evidence of
complexity, and if there is demonstrated the existenc of
gamma-rays of energies nearly equaling the differences of
these upper limits, and if coincidence counting gives data
consistent with the implied complexity, then there is
strong evidence in favor of the disintegration scheme
proposed.
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~HERE have been a number of examples in recent
literature where, in the mind of this author, the

Kurie plot has been. somewhat overzealously applied. The
method was originally suggested by Kurie, Richardson,
and Paxton' as a method of examining experimental data
for their compliance with either the Fermi or the Kono-
pinski-Uhlenbeck theory of p-decay. In applying the
method to data, which we now know to be poor, they
found a number of cases (Cle', K~) in which deviations
between theory and experiment were very wide. They
showed that, by assuming that these substances emitted
toro groups of p-particles, a c'loser consonance between
theory and data was obtained.

Because of the continuous distribution of the energy
of p-particles there is no straightforward experimental
method of ascertaining whether a p-spectrum represents a
single p-transition or several. Because of this the Kurie
plot has been widely used to aid in this examination. If it
were clearly established that a simple spectrum was repre-
sented in detail by the Fermi theory, this method of plot-
ting would be a very powerful tool, because, in principle,
it is capable of disentangling a complex spectrum to give
the upper limits and intensities of all its components.
However, at the present stage, the application of the
Kurie plot for this purpose is always suspect, since there
is no case where the plot is linear down to low energies.
Konopinskis has given a good summary of the existing
data and has pointed out that in the particularly careful
work of Lawson and Cork on In"4 and of Tyler on Cu~
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~HE ultimate limit of precision in lattice parameter
measurements by the Debye-Scherrer Inethod is

given by the spectral width of the primary characteristic
radiation, which causes an irreducible width of the line
even with an inanitely narrow collimator. ~* The line could
be sharpened by monochromatization of the primary beam,
but the elimination of all but a small fraction of the spec-
tral band of a characteristic line would result in a pro-
hibitive loss of intensity.

One can sharpen the diffraction line by achromatizing
the characteristic radiation, i.e., by causing all rays of
wave-lengths belonging to a spectral line to converge to a
focus after diffraction. In Fig. 1 a point source of x-rays,
A, radiates a polychromatic beam toward the crystal
QTUR so that the central ray AC satis6es the Bragg
condition for diEraction by the lattice plane dd' and for
the most intense wave-length ) of the spectral band. After
diGraction the rays diverge from an apparent source A'
so that every ray has only one deanite wave-length. A
polycrystalline sample E is mounted normal to the central
ray A'Z. All rays diEracted by I' will come to a focus N.
The distance CE= V is given by

V=P(1+2 )(— )+t
where F=NB, /=AC, 8 = +ACd, 8 is the Bragg angle


