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T H E  UNCERTAINTY PRINCIPLE1 
By Professor CHARLES GALTON DARWIN 

UNIVERSITY OF EDINBURGH 

WE have seen that direct experimental evidence 
pointed to electrons being waves, in  the sense that 
when we send a stream of them through two holes, 
pie can only explain the result by supposing that, like 
a wave, each electron goes through both holes. W e  
saw, moreover, that if a patch of wave-disturbance in  
a medium never encounters small obstacles it keeps 
\together as  it travels, and behaves in  this way like a n  
individual, which is what we think the characteristic 
of a particle. So we might a t  first sight be tempted 
,to think that we had got a quite satisfactory and com- 
,plete view of the character of a n  electron merely as 
being a wave of very short wave-length. But  a little 
consideration shows that this will not do. 

I n  the first place we have seen that though a patch 
of disturbance travels along as a n  individual with the 

lThe fourth of the series of 'lectures on "The New 
Conceptions of Matter," delivered a t  the Lowell Insti- 
tute on March 27, 1931. 

definite group-velocity, there is always a region round 
its edges where the disturbance is slowly spreading. 
There is no way in which a wave can escape th i s  
gradual dZusion, and it means that ultimately it will 
become spread all over space. The rate of diffusion 
is smaller the larger the volume over which the waves 
are  spread, so that it would be very slow for  matter 
in  bulk, and such waves would keep together a con-
siderable time, but still they would not do so forever. 
Even if we regarded the world as originally created 
i n  well-defined "wave-packets," they would certainly 
by now have spread indefinitely. W e  may say that 
the existence of fossils which have preserved their 
form unchanged for  several hundred million years 
disproves the adequacy of the wave theory. 

But  the matter is worse than this, since we can do 
other experiments which seem immediately to  dis-
prove the validity of the wave-theory. There exist 
substances which have the property of scintillation 
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