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GRAVITATIONAL RADIATION 

Too Much Too Soon ? 
by our Cosmology Correspondent 

THE specialist discussion held at 
the Royal Astronomical Society on 
January 14 may be remembered as a 
historic occasion. This was the first 
time that the society has devoted a 
meeting to the subject of gravitational 
waves; but if the experiments now being 
designed and built around the world to 
test Weber's claims result in the 
unequivocal identification of these 
waves there will certainly be many 
more meetings to discuss them. 

Gravitational wave astronomy has 
had a chequered history. For many 
years it seemed clear from any conven
tional understanding of astronomical 
processes and general relativity that the 
chances of detecting such waves on 
Earth were so small that it was not 
worth looking for them. In the face of 
this understanding Professor Weber 
has built progressively more sophis
ticated detector systems, and these have 
certainly detected something. But the 
number and magnitude of the events 
detected by Weber suggest that if they 
are bursts of gravitational waves then 
matter is being converted into this 
radiation in our galaxy at a rate which 
is unbelievable to many astronomers. 
Clearly, independent observations con
firming Weber's results are required, 
and whatever conventional theories 
may predict there is now, as a result of 
Weber's work, a major incentive to 
develop suitable experiments. 

There is no great difficulty today in 
constructing detectors which will oper
ate at the level of the events recorded 
by Weber. Mr G. W. Gibbons 
(University of Cambridge) described 
these transverse waves, which propa
gate at the speed of light, and their 
effect on test particles. The waves 
produce a shear stress over a plane 
perpendicular to the plane of propaga
tion of the wave. A circle of test 
particles in this plane will be repeatedly 
deformed into an ellipse and back to a 
circle by this stress, and because of 
polarization two modes of deformation, 
at 45 ° to each other, are possible. 
Although it is difficult to provide a ring 
of freely suspended particles which 
could detect such waves, they will also 
cause a regular increase and decrease in 
the separation of any two particles at 
the ends of a diameter ,of the ring, or 
in the length of a bar placed across 
such a diameter. 

Dr P. Aplin (University of Bristol) 
described Weber 's own detectors and 
others now being built which incor
porate this principle. Provided that the 
changes in length caused by gravita
tional waves can be measured, a bar 
oriented east-west on the Earth will be 
carried round every twenty-four hours 

to provide a scan giving some indication 
of the direction from which the waves 
are coming. Because of the transverse 
nature of the waves, they should be 
detected preferentially at 12-hour 
intervals, if they have a reasonably 
localized origin. 

The small amount of variation in the 
length of any experimentally feasible 
bar makes it impossible to use optical 
interferometry, perhaps the obvious 
monitoring technique. Piezoelectric 
techniques are, however, much more 
sensitive, and by attaching chips of 
piezoelectric material to the test bar 
changes in length caused by thermal 
oscillation, for example, can be easily 
detected-that is, changes of ,..._, 10-1• 

cm. Otherwise, the original equipment 
used by Weber was dictated chiefly by 
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requirements that it be simple and 
relatively easy to construct and operate. 
Thus, the 5-foot long, 2-foot diameter 
aluminium bar weighing roughly I½ 
tons, which provided the first convin
cing evidence that gravitational waves 
might exist, was chosen on grounds of 
expediency, and not through any belief 
that its resonant frequency (1,660 MHz) 
might lie in a region of unusual gravita
tional wave activity. 

The first sign that something unusual 
was being detected came in 1967. This 
evidence took the form of a tail to the 
Gaussian distribution of random noise 
frequencies in the bar, and encouraged 
the construction of a second experi
ment, at first on the same site in 
Maryland and later moved to Argonne, 
1,000 km away. It is the coincidences 

Plate Tectonics of the Tasman Sea 
IN next Monday's Nature Physical 
Science (January 31) Griffiths and 
Varne suggest a two-stage pattern of 
evolution for the complex region centred 
on the Tasman Sea which is based on 
both geological and geophysical evi
dence. At present the Tasman Sea (see 
map) is an aseismic region within the 
Indian-Australian plate but bounded at 
the south-east by an active margin (the 
Macquarie Ridge) which separates it 
from the Pacific plate. To the north it 
tapers between Australia to the west 
and the Lord Howe Rise to the east but 
to the south it opens widely jnto the 
Southern Sea. It is an oceanic area 
with a crust about 5 km thick, and al
though it has not been surveyed 
throughout in great detail, it is known 
to produce some linear magnetic 
anomalies. 

This is the Tasman Sea today- but 
how has it evolved and what is its rela
tionship to the geological features which 
surround it? The starting point for the 
Griffiths-Varne model is the separation 
of the Campbell Plateau and Antarctica 
which began about 80 million years ago 
according to magnetic data. At this 
time the Tasman Sea began to open as 
an area of triangular rifting with a 
northward movement of the apex be
tween Australia and the Lord Howe Rise 
resulting from an anticlockwise rota
tion of the Campbell Plateau between 
80 and 50 million years ago. About 
50 million years ago, however, seafloor 
spreading also began between Australia 
and Antarctica, thereby causing a major 
change in the evolutionary pattern of 
the whole region. 

For the next 40 million years both 
Australia and the Campbell Plateau 
moved away from Antarctica but at 
different rates. Analysis of the mag
netic profiles suggests that over this 
period Australia moved at about 2.0 to 

2.5 cm yr-1 relative to the Campbell 
Plateau thereby producing a relative 
displacement of about 800- 1,000 km 
which Griffiths and Varne suggest was 
taken up by the Tasman Sea. Assum
ing that the continental blocks forming 
the Campbell Plateau and the Lord 
Howe Rise have always remained in 
contact (that is, between 50 and 10 
million years ago) and that there has 
been no appreciable north-south differ
ential slip in the northern Tasman Sea 
(there is apparently no evidence which 
invalidates these assumptions), Griffiths 
and Varne then conclude that the rela
tive motions of the features surrounding 
the Tasman Sea are only explicable in 
terms of further spreading in the sea 
itself. So far, however, the data are 
not available to enable the spreading to 
be described in detail although the 
greater part probably took place in the 
southern area. Finally, spreading in 
the Tasman Sea apparently stopped 
about IO million years ago when the 
spreading rates between Australia and 
Antarctica and between the Campbell 
Plateau and Antarctica became about 
equal. At this point the new plate 
geometry became established. 
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