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between the velocity and the light intensity (or the
amount of absorbed light) in a photochemical change
is not constant but changes with the acceleration of
the reaction by light absorption •.
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values of the ratio X fp were, 50 in pure helium, 200
in pure argon and 15 in tho mixture. Under these
conditions the rate of increase of the current with
th<:l distance between the plates was a maximum.
Two theories have been advanced to account for
the increase in conductivity of the mixture, namely,
the action of direct collisions of electrons with the
atoms of argon, and the action of metastable atoms
of helium which are formed by electron collisions
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Ultra-Violet Bands of Oxide of Phosphorus
THE Phosphorus arc in air gives out a band spectrum
in the ultra-violet, which is attributed to the PO
molecule. The vibrational quantum analysis of these
bands has been previously done by one of the
authors 1 • The rotational structure analysis of the
(0, 0) band at )., 24 77 ·80 shows that it consists of
six main branches, namely, P 1 Q1 R 1 and P 2 Q, R 2
and two other faint satellite branches.
For
low quantum numbers, the satellite branches
RQ 210 QP 21 , PQ 12 and QR 12 are superposed on the main
branches. The intensity of the lines of the different
branches satisfy the criterion of a 2 :E 2 n: transition.
The band structure is analogous to the 'J-bands
of NO 1 as is anticipated from theoretical considera·
tions. The following molecular constants (cm.- 1 units)
have been obtained.
'J; = 1·458 X 1()- 8
'J; = 1·416 X IO-•
s; (?r) = 1·2332; s; ("f)= 1·2256
" 2
-4·60x 10-•
De ('r) = -f·96 X IO-•;
2
De (?f)= -4 ·R6 X IO-•
rx'=rx"=0·0073
The detailed results will be published elsewhere.
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Conductivity of Mixtures of Gases
IT is well !mown that the electrical conductivity of
certain gases may be greatly increased by the
addition of very small quantities of other gases.
For example, the electrical conductivity of pure
helium is greatly improved by the addition of 0 ·01
per cent of pure argon. In gases, the electrical
conductivity in uniform fields between parallel plates
depends upon the ratio X fp, where X is the electrical
intensity in volts per centimetre, and p is the pressure in millimetres of mercury, and is a maximum for
a certain value of X fp depending upon the nature of
the gas. The photo-electric currents obtained with a
constant force between parallel plates at different
distances apart are represented by the ordinates of
the curves, Fig. 1, and the potential differences
between the plates by the abscissre. The three curves
give the currents in pure helium, in pure argon and
in helium containing 0 ·025 per cent of argon. The
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FIG. 1.-Conductivity between parallel plates. I, current between
plates in arbitrary units ; X, forces between plates in volts per centimetre ; d, distance between plates in centimetres.

with helium atoms. These metastable atoms of
helium may be formed when the electrons attain
an energy corresponding to approximately 20 volts.
It is then supposed that the metastable atoms of
helium ionise the atoms of argon, which require an
energy corresponding to approximately 16 volts.
There is much controversy concerning the relative
importance of these two processes. For example,
Penningl states that the increase in conductivity
may be attributed entirely to metastable atoms,
whereas Townsend and McCallum• have pointed out
that the effect of direct collisions of electrons may
be considerable in these circumstances.
The results given in Fig. 1 are of importance in
showing that a large number of new ions are formed
in the mixture of 0 ·025 per cent of argon in helium
when the potential between the plates is increased
from 9 volts to 18 volts, the distance between them
being adjusted so as to maintain a constant force.
As no metastable atoms of helium could be formed
until the electrons attained an energy of 20 volts,
the increase in conductivity in these circumstances
must be attributed to the direct collisions of electrons
with argon atoms. It would not appear from the
curve that any important new process occurs when
the potential between the plates exceeds 20 volts,
such as might be attributed to the action of meta·
stable atoms.
More complete results will shortly be published
elsewhere.
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