
immediately obvious that we 
were in agreement. In the time 
domain, the input waveform is 
convolved with the impulse re- 
sponse of the filter to obtain the 
output waveform. In the fre- 
quency domain, the amplitude of 
each element of the spectrum of 
the input waveform is mrrltiplied 
by the amplitude of the corres- 
ponding element of the 'transfer 
function' for the filter (i.e. the 
Fourier transform of its impulse 
response) to obtain the spectrum 
of the output waveform. Thus my 
comments  about permissible 
phase responses of physically 
realisable filters and the I-lilbert 
transform correspond with Mr 
Pollard's comment that carrying 
out the convolution in the time 
domain involves integrating the 
impulse response of the filter 
into future times. 

I sympathise with D. Gibson's 
remark in the September letters 
that the use of unnecessarily 
elaborate mathematical tools 
should be avoided. However, 
music  must be described in 
terms of both time and pitch. 
After making the apparently 
straightforward change from the 
brain's pitch to  the physicist's 
frequency, one can easily be 
tempted into the fantasyland of 
'the frequency at  an instant'. A 
very modest acquaintance with 
Fourier transforms and their ap- 
plication to some simple physical 
systems will make it possible t o  
grasp the significance of the 
'acoustic uncertainty principle', 
which states that, i f  you want to 
define the frequency of a wave- 
form to better than Af ,  you 
cannot restrict the time interval 
over which it is sampled, A t ,  to  
less than l / A f  seconds. Thus a 
filter cutting off over a frequency 
range A f  will have a settling 
time for step functions in excess 
of 1 /Af  seconds. Anyone whose 
armoury for investigating the 
frequency domain is limited to  
Fourier series is in effect shut- 
ting his eyes to uncertainty phe- 
nomena by assuming that A t  is 
infinite, even though he may 
believe that he is dealing with 
waveforms of finite duration. An 
ideal low-pass filter is, by its very 
name, defined in the frequency 
domain, so perhaps the folklore 
about determining its behaviour 
using Fourier transforms is not 
too surprising. 
C.F. Coleman 
Grove 
Oxfordshire 

1 Energy transfer 
To reply to the supposition in the 
letter from Gibson, May 1986, 
the problem for which transmis- 
sion lines are split into multiple 
cables arises from voltage, not 
current. In a.c. transmission, ex- 
cessive corona loss appears on 
small wires above about 30,000V. 
Answer: make the wires larger in 
diameter to reduce the surface 
electric field intensity in the air. 
By splitting the conductor into a 
"bundle" of small wires, the 
effective conductor diameter is 
increased to that of the bounding 
circle. Therefore, less corona 
loss. 
J.D. Ryder 
Ocala 
Florida 
USA 

/ Relativity 
I was stunned in the middle of 
W.A. Scott Murray's relativity 
article (December issue p.28) to 
find him pondering the design of 
the earth as an oblate spheroid 
and stating that the necessity for 
this was demonstrated by its 
satisfying the condition that the 
plumb-line is always at right 
angles to (any line in the hori- 
zontal derived from) the spirit 
level. This would be so  even on a 
planet shaped as a n  irregular 
tetrahedron, or in deep space, 
since the two devices equally 
define the vertical, the spirit 
level by giving us a line or plane 
at  right angles to it. 

In the relativistic context I 
want to shatter the picture of a 
person upset by living on a per- 
fectly spherical rotating planet 
and finding his plumb line is 
pulled away from pointing to the 
centre of gravity by the centri- 
fugal force caused when the 
planet rotates - the picture that 
has to be ditched to explain our  
own planet - by rudely saying of 
its rotation "it does, does it?" I 
propose a modest experiment 
whereby we remove every object 
but the earth from the universe 
(an EEC grant should do the 
trick) and find out whether the 
actual bucking, and change of 
direction, of gravitational force, 
still occurs. The rotation itself 
would be impossible to measure 
under these conditions, so in 
what sense would its exist? Is 

centrifugal force, then, due to 
the rotation or  to the presence of 
the rest of the universe? 

(Obviously the actual slanting 
of gravity-plus-centrifugal force 
only occurs away from the poles 
and the equator, where the cen- 
trifugal force at  right angles with 
our  axis of rotation forms an 
angle with the gravity vector. 
But this is the situation for most 
of us.) 
Bernard Jones 
London W l  

I well appreciate Michael Snos- 
well's anxieties. The hypothesis 
that energy has inertial mass is 
not entirely straightforward but 
it does seem to me  to be a far 
more reasonable starting point 
than the usual one about light. 
My own view is that nature is 
intrinsically simple and I offer 
for debate the proposition that 
there are no laws of nature; only 
self-evident propositions. A suit- 
able definition of the concept of 
energy as potential for imposing 
change would immediately imp- 
ly inertia; this may be one such 
self-evident proposition support- 
ing the massfenergy hypothesis. 

If you accept it, the mass/ 
energy hypothesis does provide 
an easily understood and quanti- 
tatively correct alternative ex- 
p l a n a t i o n  of t h e  o therwise  
seemingly weird phenomena 
associated with clocks and rods 
in motion according to relativity 
theory. Not only that, it provides 
a n  underlying explanation of 
light (and other radiations at  
velocity c) complete with its 
properties of absolute velocity, 
which are generally not easily 
accepted. Perhaps even more sig- 
nificantly, we also see possible 
explanations for gravitational 
attraction and quantum phe- 
nomena via the resultant princi- 
ple of the "spatially distributed 
single event" explained in my 
paper. I a m  convinced that when 
a unified theory is put forward 
the mathematics to  understand 
it will not be as difficult as 
Michael Snoswell fears. 

I was delighted to see more 
from my friend James McHarg. 
He was not to know that I too am 
a Leo. We agree on far more than 
he volunteers. In his previous 
letter he very profoundly pointed 
out  that mass (or rather its quali- 
ty ,  iner t ia)  prevents instan- 
taneous change. If energy ex- 
c h a n g e s  c a n n o t  be  ins tan-  

t a n e o u s  from one  place t o  
another we can reasonably look 
for an associated mass that has to 
be accelerated. 

The "wriggling device" which 
James McHarg mentions is, of 
course, a principal remaining 
item necessary in the unified 
theory. If we can show that sta- 
tionary or slowly moving packets 
of energy can only exist in dis- 
crete sizes, I suspect that they 
will have masses corresponding 
to electrons and the other well 
known particles. I further sus- 
pect that these eigen packages 
will have a uniquely defined 
angular momentum h / 2 ~  and a 
practical explanation of quan- 
t u m  theory phenomena will fol- 
low with gravitation close be- 
hind. The known fact that an 
electron-positron pair can turn 
into a y-particle and vice-versa is 
strong evidence in support of 
this notion. It may be that Ein- 
stein saw all this in an LSM, as 
suggested by James McHarg. 

C.F. Coleman objects to  my 
use of accelerated systems. Ein- 
stein himself states in his book, 
The Meaning of Relativity, that 
time and space relationships de- 
pend only on velocity, not on 
acceleration. General Relativity 
kinematics is constructed in the 
literature using inertial frames 
of reference momentarily coinci- 
d e n t  w i t h  t h e  acce le ra t ing  
frames (of course the classical 
effects of acceleration on an im- 
perfectly balanced balance wheel 
and stress in materials are dis- 
counted) .  This simplification 
still leaves matters complicated; 
for example, the progressive con- 
traction of an observed accelerat- 
ing frame means that  fixed 
points in the frame have different 
accelerations. However, the sub- 
ject is manageable and in The 
Theory of Relativity by Moller, 
published by Oxford University 
Press, we find a complete ex- 
planation of the Clock Paradox in 
which both parties agree on the 
performance of each other's 
clocks, i.e. it is no longer a 
paradox. 

T h e  w o r d  ' s i m u l t a n e o u s '  
needs clarification. We agree 
that the concept of a universal 
time has to be abandoned and 
any general notion of simul- 
taneity that goes with it. So, how 
do we define the length of a 
moving rod? The two sequences 
of events traced out by the two 
ends must be used. We have no 
option but to set up some prac- 
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