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Fio. 2. Curves for N~/NI, for magnetic multipoles as a function
of Z /Z. Solid line —Born approximation, broken line —Pauli ap-
proximation.
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~HE use of the ratio of the X to I. she11 internal con-
version coeKcients has been suggested for determin-

ing the multipole nature of radiation emitted from the
atomic nucleus. ' Curves showing the values of this ratio as
a function of energy for Z =35 have been given for electric
multipoles' valid for the region of low energies.

To facilitate the comparison with the experimental data,
it is desirable to have curves for the magnetic multipole
case valid in the same region of energy. This has been ac-
complished by using for the X shell a rigorously correct
expression specialized to the case of non-relativistic energies
for the magnetic multipole internal conversion, due to
Besseyg based on the Dirac equation, and an analogously
derived formula for the I. shell internal conversion. Figure
1 shows curves for the X to I.ratio evaluated for 8=35 in
the magnetic multipole case taking into account screening
as in Hebb and Nelson. For the sake of comparison, the
curves of Hebb and Nelson for the electric case are in-
cluded. The Hebb and Nelson curve for l=4 has been
omitted, whereas for the experimental application, this
must of course be used with the l =3 magnetic case.

The E to L, ratios for the magnetic multipole radiation
have been previously calculated by the Born approxima-
tion" for use with the X to I electric multipole low energy
curves. For comparison of the relative values of the mag-
netic multipole ratios in the two approximations, we have
shown in Fig. 2 curves for the Born approximation as well

as those mentioned above for the rigorous low energy case,
From these curves it appears that the Born approximation
ratios for l =1, 2 dier from our low energy approximation
by less than 10 percent in the neighborhood of 10' ev, and
greater, gamma-ray energy. However, it should not be
concluded that the X and L, magnetic internal conversion
coefficients, fir and gr. , calculated in the two ways agree
that well. For example, for l = 1 and 2 X 10'-ev gamma-ray
energy the diR'erence in the P&'s so determined is approxi-
rnately 15 percent and in the PL, 's approximately 12 percent.
For l =3 it is clear that the difference in the ratios for the
two approximations is appreciably larger than for l =1, 2.
Consequently, caution is required in assuming equivalence
of the two approximations for the ratio in this energy range
in the general case, at least for Z=35 and higher.

Finally the I, shell electric multipole conversion has been
calculated in the region of low energies, starting from the
Dirac equation, to ascertain whether additional contribu-
tions from the spin might alter the value for this quantity
as determined by Hebb and Nelson using Schroedinger
theory. The answer is in the negative.

In conclusion, we wish to express our gratitude to Dr.
J. R. Bessey for sending us the correct expression for the
low energy K conversion in the magnetic case4 before publi-
cation and to Professor G. E. Uhlenbeck for his kind
interest in this work.
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Ftc. 1. Curves for N~/NI, as a function of Z~/K Solid line —magnetic
multipole. broken lin- —Jectric multipole.
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~HE transitions 2 = 1~2 of 0"C"S"and 0"Cites have
been detected. Abundance and mass of S's were de-

termined. The spin of S"appears to be zero, and there is
some indication that the spin of 0'~ is $.

S's was discovered by Nier' who stated its abundance as
1:6000, so that a very sensitive spectrograph was needed


