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Raman Spectrum of the Hydroxyl Ion with High Dispersion

The Raman spectrum of a 10N aqueous
solution of potassium hydroxide was photo-
graphed with a Hilger El large quartz spectro-
graph, using for excitation a hot-cathode hel-

ium arc of length 45 cm. The Pyrex tube
which contained the solution was surrounded
by a filter tube of nickel oxide glass, and the
light was focused on it by an elliptical re-
Hector. An exposure time of 100 hours was
required.

The spectrum obtained consists of a single
broad line having a fairly well defined inten-
sity-maximum which corresponds to a fre-
quency shift of 3603+4 cm '. This is in good
agreement with the value of 3615+25 cm '
recently reported by Woodward. ' It is some-
what lower than the shift of 3630 cm ' found

by Krishnamurti' in crystalline sodium hy-

droxide. The line has a width of about 30
cm '. That it must be attributed to the hy-
droxyl ion is beyond doubt.

It was observed that the presence of dis-
solved sodium or potassium hydroxide greatly
in. fluences the structure and the intensity of
the water band. We have studied this effect in
solutions of various concentrations, using a
spectrograph of smaller dispersion. The re-
sults will soon be reported in detail.
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The Relative Abundance of the Oxygen Isotopes, and the

Basis of the Atomic Weight System

Mecke and Childs, ' as the result of a de-
tailed quantitative investigation of the A and
A' bands of oxygen, find the relative abund-
ance of the oxygen isotopes 0" and 0" to be
630:1, in sharp contrast to the value 1250:1
found by Babcock' and 1075:1 found by
Naude. ' We have made a careful study of
Mecke and Childs' paper, and find several
rather doubtful theoretical assumptions. We
have accordingly recalculated a portion of
their data, using a method that appears to
us to be more reliable. Their final result is,
however, not essentially changed, and it there-
fore seems unnecessary to publish the details.

We have also examined Babcock's assump-
tions, and find two sources of possible error,
one due to the fact that the rotational energy
levels of the 0".0"molecule differ from those
of the 0".0" molecule, and the other due to
the fact that, in Babcock's work, the mean

temperature of the 0".0" molecule (in the
atmosphere) differs from the temperature of
the 0" 0"molecule (in the laboratory). Both
the energy and the temperature affect the
Boltzmann factor, but fortunately the two
errors thus introduced by Babcock's neglect
of this factor tend to cancel. We find that for
the lines used by Babcock, 4 the maximum re-
sulting error is not more than about ten per-
cent, and so is quite negligible.

Mecke and Childs suggest several possible
sources of error in the work of Naude, but
we do not have the information necessary in

order to discuss these suggestions. As far as
the work of Babcock and of Mecke and Childs
is concerned, it would appear that the dis-

crepancy must be due mainly to experimental
and not to theoretical errors. It would also
appear that the Mecke and Childs result is
entitled to much greater weight.

Assuming for the sake of argument that the
abundance ratio is really 630 to 1, it follows,
as noted by Mecke and Childs, that atomic
masses based on 0"=16 should be 2.2 parts
in 104 greater than those based on the chemi-
cal system 0=16. It is accordingly of im-

portance to test Aston's mass-spectrograph
results' on this new basis. Aston, ' Birge, v and
Naudea have previously considered this mat-
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