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These results demonstrate the necessity of considering the resolution
of the mass spectrometer tube if abesolute values are desired. Since every
tube is likely to be different, such an investigation ie required for each one.

The velues for the grid leak resistors obtained by the method of
condenser discharge would be expected to be absolute. Those obtainad by use
of the mass spectrometer are, of oou*n,‘roht ive to the resistor chosen as
a standard, TFrom Table V it can be seen tlut the precision of the se measure-
ments varied between 0.49% and 2.18%. It is difficult to say what might be
the absolute sccuracy, since no reliable standard was available. Probably
a figure of the same order ;- the precision wuld be ecorrect. Since, however
it is only the ratio of the grid lesks vhich affects analyses, the absolute
values are of secondary importance for this purpose, The fact that the values
obtained by both methods were the same, within tlu" limits of precision,
enabled the umlﬁns ratios of grid ].un.to bte used with coﬁﬂdaeo.

It is of interest to note .lt this point that no aiuﬁﬂcant change
in the relative ninu of the grid leaks was observed for chuﬁgu in voltage
by as much as a factor of 100, It is undoriteod that other 1#nniguterl
have found mo;h a variation., If the resistors measured do pe;uu this
non-ohmice characteristic, it might not have been detected by the second method
used, although cond enser discharge would have been expected to show it.
Moreover, no change less than the preecizion of the method would have been
observed.

The investigation of helium-nitrogen mixtures shows that the
deuterium mase spectrometer has other applications than those for which it
was specifically designed. It is a reliable means of determining small

amounts of nitrogen in helium, especially at concentrations below 0.50% .2'



= e -

In any case, periodiec calibration with standard samples would increase the
accuracy of measurements in all concentration ranges.

From the foregoing result s, it can be seen that the choice of
opaiatiﬁg conditions for the deuter unm mass specirometer is governed by
two considerations:

(a) the most desirable setting of certain critical factors which affect
the measured gas ratio (i.e., source potentials, emission ourrent, and
so forth);

(b) the results of the analyses of standard samples.

With both McMaster spectiometers, the operating econditions were
determined before standard sanples were anel yzed, in order that the eritical
factors might be kmown. In both cases, the amalysis of standard samples
agreed closely with the resulte obtained elsewhere. Thus it appears that
the choice of operating conditions cam be made in the manner described above.
On the basis of the amlyses of the standard samples, the accuracy of the
instruments varied from % 0,06% D at the lowest concentration (approximately
99.465 D), to ¥ 0.003¢% D for a sample which analyzed 99.976% D.

These figures indicate the accuracy of the analyses; the day-to-day
precision of such analysee ie + 0,007 in the meusured atom percent deuterium.

To summarize, the method of determining operating conditions for
the deuterium mass spectrometer has been studied; operating data for McMaster
Instruments I and II have been obtained; the pwecision and the accuracy of
analyses with the insiruments have been determined; grid leaks of the order
of 1010 ohms have been measur ed; additional qppuauon of the deuterium

mass spectrometer have been investigated.
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