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but can be broken up by bombardment ; if I am 
told that in such breaking up it may shed a proton 
or two which will change the chemical properties of 
the atom and that energy will be released ; that is 
a story which anyhow accounts for the facts, and for 
Prof. Andrade's 'plum', although not really explaining 
them, but the trouble is no one mentions the diffi
culty of protons just living together, maintaining 
their individuality. 

The above idea may be fantastic, but let us have 
some story ; at present we have none. There may · 
be answers, easy ones, to these difficulties, which are 
asked in all sincerity of those who have worked so 
wonderfully in this new entrancing wonderland of 
physics, and for whom no onA has greater admiration 
than myself. 

70 Pall Mall, 
London, S.W. 

Oct. 8. 

J. T. c. MOORE-BRABAZON. 

AT one time it was the fashion to ask "What is 
elect1·icity ?" and to taunt, or condole with, the man 
of science, because, said the questioner, he had no 
answer to offer. The question I always considered 
unreasonable, since we must take some fundamental 
entity. which we cannot explain in terms of other 

as the basis of our theories, and electricity 
1s an asrect of our fundamentals. It is not a kind of 
liquid, or a kind of gas, but something quite different 
from both. There should never be any question of 
ca !ling electricity a fluid, and then expecting to deduce 
its_ complete behaviour from the known property of 
flmds. What we have rightly done is, rather, to 
find out by experiment what its actual properties 
are, and what general laws will cover them. It then 
proves that for certain limited purposes electricity 
can be considered as a fluid, but the limitations 
should always be borne in mind. 

Colonel Moore-Brabazon, moving with the times, 
puts certain CJUestions as to our fundamental entities 
of to-day, the proton and the neutron, and wants 
their pr<>('erties explained in anthropomorphic terms 
of likes and dislikes, and so on, or at any rate, in 
terms of the behaviour of massive bodies, which they 
resPmble as little as electricity in bulk does a material 
fluid. The problem is not to explain atomic and 
nuclear electro-dynamics in terms of macroscopic 
chargE's and their properties, because we know that 
this cannot be done, but to find out with what 
particles we can form a consistent scheme of action 
for the experimenter, and with what properties we 
must endow these particles. 

Workers on nuclear problems have decided that 
must have, among other things, protons and 

neutronR. Now, if I understand Colonel Moore
Brabazon, he wants to know how the neutrons and 
the po,;iti_vely charged protons can be packed together, 
because if they have the properties of macroscopic 
charges the assemblage will be unstable. We know, 
however, that they have not these properties, and 
our task is to form a consistent scheme which shall 
cover these properties and shall also cover other 
aspects of atomic electrodynamics. We may have to 

entities to help us along temporarily 
ill our difficulties, such as the unsatisfactory neutrino, 
but the unsatisfactoriness of the neutrino is not that 
it has properties inconsistent with the laws of classical 

electricity, but that it has no properties at all, except 
those assumed ad hoc. 

We can get over Colonel Moore-Brabazon's diffi
culty about "the charge on the proton" by calling it 

charge of the proton", to which nobody will 
ObJeCt. Whether we talk of the neutron containing 
an electron is to some extent a matter of words 
just as whether we talk of a rocket as 
the stars is a matter of words. What we want to 
know is under what conditions the neutron can be 
transformed into, or replaced by, a proton and an 
electron. To explain this behaviour we have to 
resort to sets of rules evolved by studying atomic and 
macroscopic phenomena and to .. accept the "non
:easonable" conception of the quantum theory, in 
Its modern wave-mechanical form. Thus I can tell 
Colonel Moore-Brabazon that it is held in some 

that the proton and the neutron represent 
two different quantum states of one entity : I can 
talk to him of Fermi and of Bose statistics, and allied 
rules to help us to decide as to the structure of the 
nucleus-as to whether, for example, it contains 
electrons. This would, however, be to introduce 
difficult detail that he might regard as an attempt 
to throw dust in his eyes. I prefer to say, quite 
generally, that some sort of special rules are required, 
and that, whatever these are, they are to be obtained 
by certain experimental results, and 
not by reasonmg from the classical laws of electricity. 
In Rutherford's words "the atomic nucleus is a 

its own [my italics. E. N. da C. A.] in which 
a number of particles like protons and neutrons are 
confined in a minute volume and held together by 
very. powerful unknown forces. Vigorous attempts 
are ill progress to adapt existing [that is, quantum
mechanical] ideas to explain the structure of atomic 
nuclei. and some success has been obtained in a few 
simple cases". 

If Colonel Moore-Brabazon is still unsatisfied I 
beg him t? cast his eyes back to Newtonian days. 
Would he m those days have wanted strings tied to 
the planets to pull them towards the sun, on the 
ground that a body cannot act where it is not ? 
He cannot pull my nose (though perhaps he may pull 
my leg) at a distance ; how then can the sun pull 

planets ? In fact, the conception of action at a 
d1stance gave much trouble to very acute brains*. 
Jean Bernoulli, for example, never accepted it. How
ever, quite apart from any speculations as to the 
nature of gravitational forces, such as Einstein's 
recent hypothesis, the laws of interplanetary force 
were worked out on the assumption that a body 
could act where it was not, with such satisfactory 
results that the hypothesis of universal gravitation 
now offers no trouble to anybody. 

I cannot promise Colonel Moore-Brabazon that all 
men of science will share my views, but there they 
are, for what they are worth. Now, perhaps. in return, 
Colonel Moore-Brabazon will give me a logical state

of British foreign policy in the last ten years, 
whiCh has puzzled me as much as the nuclear 
mechanics of the last ten years has puzzled him. 

University College, 
London, 
W.C.l. 

E. N. DA c. ANDRADE. 

• The reader who wishes to see how slowly Newton's ideas pene
tratRd may consult M. Brunrt's learned .. £'Introduction des theories 
de Newton en France au XVIII" siecle". 
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