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as the mass of air situated above 106 km. at flood-
tide.

When adopting all the assumptions and results
given in ‘“ The Propagation of Radio Waves’ by
P. O. Pedersen (Copenhagen, 1927), it is possible to
show how the conductivity of the upper atmosphere
(130-160 km.) is influenced by the different states
during ebb-tide and flood-tide. Let us assume that
the mass of air above a certain height varies with
height in accordance with an exponential function,
and let us consider, within the conducting layer, a
thin layer under normal conditions and with a certain
conductivity. Then the problem consists in finding
the variation of the conductivity caused by the
atmospheric tide. On account of the slower decrease
in the vertical direction of the mass of air above a
certain height, a thin layer with the same electric
properties as the above-mentioned thin layer will
grow thicker at flood-tide ; while
at ebb-tide a corresponding thin
layer will grow thinner. The

A Violation of the Selection Principle for the
Principal Quantum Number.

ONE of the selection principles, for the case of
X-ray spectra, states that the principal quantum
number must change in any electron transition. A
thorough investigation was carried out by Coster
(Phil. Mag., 43, p. 1070 ; 1922) to determine if lines
could be found corresponding to electron transitions
between L levels, but no such lines were observed.
No violations of the principal quantum number
selection rule have yet been found. By using the
grating method, Thibaud and Soltan (Journal de
Physique, 8, p. 485; 1927. Phys. Zeit., 29, p. 241 ;
1928) found two new lines for the elements tantalum
(73), tungsten (74), platinum (78), and gold (79), and
they also found that the values of »/R for these lines
corresponded approximately to those given by Bohr

LINE WITH SHORTER WAVE-LENGTH.
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(Proc. Roy. Soc., A, vol. 103, pp.

339-342) such a temperature of the stratosphere
may be possible during the nights in which the
measurements of the base-heights of the aurora have
taken place. A consequence of the above is that the
height of the conducting layer will vary during the
lunar day. In latitude 45° a variation of 25 per cent
from the mean height may be expected, a point on
which the investigation by radio waves may be able
to throw some light.

Summarising, it may be said that the heights of
the base of the aurora are able to give information
on the tide of the upper atmosphere and thereby on
the wvariation of the electric conductivity in the
regions considered ; further, that certain observed
magnetic variations seem to confirm the result found.
The existence of a resulting enormous variation of
the height of the conducting layer may be tested by

« means of radio waves.
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and Coster for Niy Nyy vir and Ny Ny vip respect-
ively, but, due to the inaccuracy of the values for
the energy levels, especially for the O and O,
levels, they were not able to reach any definite con-
clusions. Inalater paper, however, Thibaud (J.0.S.4.
and R.S.I., 17, p. 145; 1928) ascribes the origin of
the two new lines to transitions between the O (prob-
ably O, m) level and the N1y and Ny levels.

I have recently made some careful measurements
in the L-series, the results of which make possible a
more accurate determination of the values of »/R for
the levels in question. These values, as well as those
of Bohr and Coster, are given in the table above
with the values of »/R for the two newly discovered
lines. Judged from these new values, it would seem
just as likely that the doublets found by Thibaud
and Soltan are due to the transitions Ny Ny and
Ny Nvyy,va. This would then be the first experi-
mental evidence of X -ray transitions within levelsof the
same principal quantum number. SAKAE IDEL

Physical Laboratory, Upsala,
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