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Letters to the Editor. 
[The Editor does not hold himself responsible for 

opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications.] 

A Method of Measurin~ Upper Atmospheric 
Ionisation. 

THE experimental investigation of the electrical 
structure of the upper atmosphere by means of wire
less waves as the exploring agency has shown that 
there exist two main ionised regions from which such 
waves may be reflected. The lower of these regions 
is the Kennelly-Heaviside layer, which reflects long 
waves in long-distance transmission. The upper region 
is found to be much richer in ionisation than the 
lower, so that if we project vertically upwards waves 
of gradually increasing frequency (and therefore gradu
ally shorter wave-length) we find that, at a certain 
critical frequency, the lower region is just penetrated 
and reflection takes place from the upper region. 

In experiments carried out during the last twelve 
months it has been found that the value of this 
critical frequency is surprisingly definite and there
fore can be taken as a m easure of the ionisation con
tent of the lower region. 

The relation between the critical frequency f and 
the value N of the maximum number of electrons 
per cubic centimetre can be derived as follows : 
Waves sent into a medium of gradually increasin~ 
ionisation are reflected at a region where the refractive 
index µ. tends to zero. For a magneto-optical medium 
such as the upper atmosphere, I have shown (Proc. 
International Union of Radio-Telegraphy, vol. I, part 
l, 1928) that such conditions are reached for any 
direction relative to the earth's magnetic field H 0 
when 
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according to the polarisation of the waves. Here e 
and m are the electronic charge and mass, and fa is 

equal to 
2
Hoe . The results of an experimental study 
,,-me 

of the polarisation of downcoming waves (Proc. Roy. 
Soc., A, vol. 117, p. 576; 1928) lead us to adopt the 
second equation with the upper sign for ffa- The rela
tion between the maximum electronic content N and 
the critical frequency is therefore 

31rm 
N = 2e2 (J2 + f]a). 

In experiments carried out between the emitting 
station at the National Physical Laboratory, Tedding
ton, and receiving stations at King's College, London, 
and the Radio Research Station, Datchet, a technique 
has been developed which permits one determination 
of the critical frequency in a period of an hour, and 
we have reason to believe that, with still more ex
perience on the part of the observing personnel, this 
period can be reduced to half an hour. 

A recent twenty-four hour run using this method 
has shown that for a mid-winter day over southern 
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England the value of N reaches 2·0 x 105 electrons 
per c.c. at noon, after which the value falls steadily 
and remains at the low value of 3 x 104 during the 
greater part of the night. About half an hour before 
sunrise a very sharp increase is noted, after which 
the ionisation increases more gradually until the 
maximum midday value is again reached. The noon 
value of ionisation is thus found to be more than six 
times the midnight value. 

The diurnal variation curves bear a pronounced 
resemblance to theoretical curves deduced by Prof. 
S. Chapman (Proc. Phys. Soc., vol. 43, part 1, p. 26, 
Jan. 1931) for a case of atmospheric ionisation by 
monochromatic radiation. 

The experiments have been carried out as part of 
the programme of the Radio Research Board of the 
Department of Scientific and Industrial Research. 

Wheatstone Laboratory, 
King's College, 

London, W.C.2, Jan. 18. 

E. V. APPLETON. 

The Meaning of Existence. 
OTHERS perhaps besides m yself may have regretted 

that the recent correspondence between Sir Oliver 
Lodge and Sir James Jeans should have closed just 
at the point at which questions were raised by it that 
go far beyond the actual issue between these dis
tinguished physicists, and yet may have an important 
bearing upon it. Asked whether ether exists, Sir 
James sums up his attitude to the question in the 
words, "nothing in science seems to exist any more 
in the good old-fashioned sense-that is, without 
qualifications ; and modern physics always answers 
the question 'To be or not to be?' by some hesi
tating compromise, ambiguity, or evasion" (NATu.RE, 
Dec. 6). 

To those approaching the question from the side of 
metaphysics rather than of physics, this conclusion 
is likely to seem one of the most interesting outcomes 
of present-day discussions as to the status of physical 
reality. Physics seems here to have arrived by its 
own path at the position made familiar to philo
sophers in the last generation : in America by William 
James in the brilliant sectlon of his " Principles of 
Psychology " which deals with " The Many Worlds " ; 
in England by F. H. Bradley in the chapter in 
" Essays on Truth and Reality " entitled " On my 
Real World " . These writers approach the subject 
from different sides: James characteristically being 
concerned with 'belief', Bradley with 'reality' ; 
but one point which they have in common is precisely 
that of Sir James Jeans, namely, that before there 
can be any talk of existence you must define the 
world within which it is affirmed-what the logicians 
call 'the universe of discourse ' within which your 
proposition falls. Is it, for example, the universe of 
ordinary sense perception, defined by Bradley as that 
which is "continuous with the felt, waking body ", 
or is it one of those 'sub-universes', as James calls 
them, though' super-universes', in some cases, would 
be a better word-the world, for instance, of history in 
which Julius Cresar or of poetry in which Hamlet 
lives and moves and has his being ? 

It is, however, not merely a question of different 
worlds. Within the same world a like ambiguity 
breaks out. In the world "continuous with the felt, 
waking body "-the world, for example, of the pen I 
hold in my hand and the action that moves it-there 
is the difference between the appearance in time and 
space, the 'here ' and the 'now' and the enduring system 
of atomic events in the pen, of habits and dispositions 
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