
F.rperiitieiits on H^.ndnal Ionization. 40t

Ilonco tho i)rol)al.ility tliat for any coIUmoii tlie relative
velocity- of the nioloculcs normal totlio splior.-of action AvA\

1.0 lesstbanrisd-^-;*""-), since n'^a-^/'^'^ is tho total

nnmher ot collisions jior c.c. por second. Similarlv the pro-
bability that the relative ^. !,.eitv tan-enti,.,] to the' sphere of
action shall bo -reat.T than u is i^-!* -. Therefore tho
probability that both these conditions are fulliIl,Ml for u par-
ticular molecule is

and tho number of such collisions per c.c. per KMoiid will bo
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E.r/hfiments.—The only exf.erim.ntal work wliicli has
boen done on this subject is by ratteison *, and by Dovik t.
In Patterson's work tho (fas was contained in an iron cylinder,'
and as iron usually contains some radioactive impurity, tho
number of ions generated per c.c. per second was quite" lar^'e
Oi = (;i). He failed to detect any efTect of temperature on
the ionization up to 400° C, but it is possiide that the effect
mif^ht huvo been masked by the largeness of the currents
mddsured. Also, as the air in the receiver was ulwavs at
atmospheric pressure, its density would d.'crease as the'tem-
perature was raised ; this decrease in density would decrease
the ionization current duo to tho earth's penetratin'r radiation
and also that due to a radiation of the /3 or y type conn'ng
from impurities in the walls of the chamber, both of which
form part of the total current measured.

In Deyik's exjieriments tho gas was momentarily heated
by an adiabatic compression, and the ionization measured at
tho moment of greatest coiniiression. Tlu^ (.niv (.as whiJh
showed any signs of ionization caused bv the high temperature
(estimated at 9(10° 0.) was antimony hydride.

In view of the methods of the above experiments, it was
thought worth while to carry out another investigation in
which the following conditions should iie satisfied :—(]) tho
loi.ization-chamber should be airtight: (2) the residual ioni-
zation should be a> low as possil.le so that any change would
make itself more apparent; (;i) tlie tomperature should bo
kept constant during the time of ea-jh reading. Unfortu-
nately, in order to fulfil these requiie-nents The range of
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