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I. INTRODUCTION

In a paper by the writers, On  the
imparted to Liquid Air by alpha ra

the exceedingly high insulating propertic

I'he paper also included some measurements on the

m i"HH‘!
sion o

these currents, attentionwas drawn to the nece

ments on the mobilities of 1o

high pressure Since the pul

occasions made irrempt

trustworthy

bubbles formed

‘..w‘w been [Wo 4[‘\"\1?‘1 mng

to satisfactorily eliminatc

size of the ionisation chamber

small enough to permit of its

to be jacketted and kept at a low temperatu

of liquid air maintained at a low temperature by rapid
With regard to measurements on the mobilities of

high pressures, however, it has been quite different, for it

found easy to make measurements on the mobilities at

up to as high as approximately one hundred and ninety atmospheres,

for such high pressures were obtained quite readily by the

liquid air compressor.
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'he only experiments which have been made hitherto on the
mobilities of ions in air at high pressures appear to be the ones made
by Dempster' and those made by Kovarik

In his work Dempster used pressures to as high as 100 atmos-

sheres and he found that over the range from one atmosphere to this
I

limit the mobility of the positive ion made in air by alpha rays varied
inversely as the pressure.  He found, however, that the mobility of
the negative ion at the higher part of the range did not appear to vary
inversely the pressure; but it decreased less rapidly with the pre
sure than it should have done if the inverse pressure law had been
valid. Kovarik in his experiment n the other hand, worked with
pressures from 13:-3 to 746 atmospheres and over the whole of this
range he found that the mobilities of both positive and negative ions
made in air by alpha rays followed the inverse pressure law

In the present investigation the mobilities of the two kinds of
jons were measured in air over range of pressures commencing at
06-806 atmos] heres and extending to 181-5 atmospheres A\t the
lower pressures of this range the mobilities obtained agreed with the
results of Kovarik; but at the higher pressures it was found that the
mobilities of the two kinds of ions began to approach each other in
value and both decreased less rapidly with increases in pressure than

they should according to the inverse pressure law

I1. APPARATUS

In making the mecasurements the apparatus shown in Fig. 1. wa
used. AB was a thick circular plate of brass about 8 cms. in diameter,
into which a polonium-coated copper plate CD was inserted. GH
was a circular plate of br:
circular guard plate surrounding GH. The plate GH was held

1ss 2 cm. in diameter and EFKL was a
firmly in position with ebonite supports, with its lower face flush with
that of the guard plate El I'he upper face of CD, which was the one
coated with polonium, was also flush with the upper face of the plate
AB, into which it was inserted. The plate CD was square and has an
arca of 16 sq. cm. The plates GH and EL were kept at a distance of
1 cm. from the upper face of AB by means of ebonite supports. The
clearance between GH and the guard plate EL was less than one-half
a millimetre

When this ionisation chamber was in use, it was placed in a
strong steel eylinder which had a capacity of about 1-5 litres. The
is electrically connected to the steel chamber, which was

guard plate v
itself kept joined to earth. One terminal of a battery of small cells
Dempster ’hys. Review, Vol. XXI\ No. 1 Jan. 1912, p. 53
Kovarik Proc. Rov. So A\ Vol. 86, 1912 p. 154
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was joined to earth and the other terminal was joined by a wire, which
passed through an insulating plug of ebonite in the walls of the steel
cylinder, to the plate AB. An insulated wire PR also passed out

0
A8
= v
aQ_ Q@

through the walls of the steel cylinder and was joined up to a pair
of quadrants of a Dolazalek electrometer.  With this arrangement
any desired uniform electric field, positive or negative, could be estab-
lished and maintained between the polonium-coated copper plate CD
and the electrode EH. As the rangeof the alpha rays from polonium
is only about 3-8 cm. in air at atmospheric pressure, it will be seen
that at a pressure of about 70 atruospheres and higher the ionized
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portion of the air between GH and CD was confined to a very thin
laver close to the latter plate

I'he experiment consisted in measuring the current between CD
and GH with various positive and negative voltages applied to AB
at the different pressures.  The formula for determining the mobilities
which is applicable to the present case is that given by Rutherford!
and Child

FExpressed in electrostatic units the mobility of an ion is given by

)

a1
K cm. a second per 300 volts a em (1)
0\ I
where i is the current between CD and GH in e.s.au. per square cm
cross section, d the distance in cm. between GH and CD and 'V the
potential difference between them in electrostatic unit
Expressed in practical electromagnetic unit
(M)
Py )\
24 C1 CCOn( r \ Cl 2
3\
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IRutherford, Phys. Rev., Vol. XIII (6), p. 321, 1901
Child, Ph Rev., Vol. XII (3) p. 137, 1901
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Mobilities of io

L various pre res inoar

Mobility in ¢cm /sec per volt /em. Mobility: X Pressu
Pressure in
\tmospheres
Positive ki Negative % LY \ \
xperimenta
Resul
3 3
00 +86 1970 %10 )8 30%10 1-32 1-89
8721 16-13 21-37 1-41 1-86
096-9 14-92 1946 1-4 1-89
10853 13:6 1883 14 !
116-28 12-8 17-83 150 0
1231 12.31 16-69 1
132.75 12:0 15 3¢ 1-60 1
145-3 10-08 15.20 1-60 I
155-04 10 -8 1424 1-( '
164-73 1036 140 1-71 32
} 0.19 12-46 01 1
1 )-11 11:9 ( 1
(
() O 3 10 } 10 9
30 449 63-0
0 33-5 }
060 22.4 1:5
100 13-4 1
120 11 15-8
140 09 13
160 | 11
180 10
(M) 0O 9

At all the pressures used thi
and V

was found to hold

was tested by giving different values to V and in
One of the different sets of readings
a pressure of 145:35 atmospheres will serve to illustrate
I'he voltages applied, together with their squares and
[NHI'|IH; currents per square cm. Ccross section, are given
)

They are represented graphically in Fig and it is cle

diagram that the relation between i and V? is a linear one
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substituting these values in the relation given by the equation
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