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SCIENTIFIC CORRESPONDENCE 

Inset is sketch of [Be4Si 40d 10
- ion (ref. 6): Be04 tetrahedra are shaded and Si04 tetrahedra 

unshaded. Main photo shows the cage in the sodalite structure (left), and in expanded form (right). 

hedra, and the fourth corner is free. This 
polyanion has the same symmetry as a 
regular tetrahedron (point group Td) and 
can be regarded as a 'supertetrahedron' 
comprised of eight tetrahedra. 

If every tetrahedron in a zeolite net is 
replaced by this supertetrahedron, a new, 
expanded net is generated. This pro
cedure can be repeated an infinite number 
of times, but only the first expansion will 
be considered here. If the unit cell of the 
original net contains n tetrahedra, the 
expanded net will contain 8n tetrahedra 
and the unit-cell content will change from 
T,O,, to T,,O,,,. The maximum symmetry 
of the net will not change, but the multipli
city of the rings will increase by a factor of 
three: for example, the 4- and 6-rings in 
the sodalite-type frame are transformed 
into 12- and 18-rings (see figure). The 
framework density (number of tetrahedra 
per nm') ranges from 12.5 to 29.0 in 
known framework structures'. Introduc
tion of the supertetrahedron involves a 
linear expansion by a factor of about 2. 7, 
and thus the original framework density is 
multiplied by a factor of 8 x 2.T' = 0.41 
(assuming a rigid framework). Each 
supertetrahedron contains no less than 
twelve 3-rings, in agreement with the 
conclusion' that very open tetrahedral 
networks (with two-coordinated oxygen 
atoms) contain a maximum number of 4-
and/or 3-rings. The four-coordinated 
oxygen atom in the T,0 17 unit would bring 
a novel feature to the field of zeolite-type 
nets. 
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Cosmology theory 
compromised 
SIR-A curious dynamic tension has been 
rising in the field of cosmology. Some 
widely held theoretical assumptions are 
coming into increasing conflict with obser
vational results, and yet those assump
tions continue to receive strong support. 
Consider three prime examples. 

(1) Various empirical tests suggest that 
the cosmological mass density parameter 
Q is less than 1. Theoreticians have argued 
that Q almost certainly has a value of 1. 
This conclusion stems from the fact that 
the 'inflationary scenario', which rescues 
the Big Bang theory from several serious 
difficulties, and the cold dark matter 
theory, which is used to explain the forma
tion of galactic scale structure, are highly 
dependent upon the value of 1 for Q. But, 
an objective weighing of the empirical 
evidence 12 on Q suggests that Q ~ 0.3. Do 
we put our trust in theoretical assumptions 
or in observational results? 

(2) Recent observations seem to favour 
baryonic dark matter. Hypothetical non
baryonic particles, such as weakly 
interacting massive particles (WIMPs), 
have been vigorously advocated as the 
most likely candidate for the unseen dark 
matter which dominates the mass of the 
Universe. But there have been many 
non-detections and ever-narrowing 
empirical constraints. A remarkable set of 
observations by Tyson eta/.' show that the 
distribution of the dark matter in tested 
galactic clusters closely parallels that of 

cluster red light (baryonic matter). The 
most straightforward interpretation of this 
result is that the dark matter is baryonic. 
Given that there is no empirical evidence 
for non-baryonic dark matter, and some 
evidence against it'', should it still be our 
best candidate? 

(3) Something seems to be amiss with 
the Big Bang paradigm. This paradigm 
has always faced some theoretical prob
lems: the horizon problem, the flatness 
problem, the smoothness problem and a 
postulated acausal beginning to the Uni
verse. But a new set of empirical chal
lenges has recently arisen: a Universe 
dominated by unpredicted dark matter, 
unanticipated large-scale galactic stream
ing, globular star clusters that are esti
mated to be as old as 18 x 10' years, large 
scale (;::. 10' megaparsec) structure 1 far 
exceeding original predictions and, ironic
ally, a microwave background radiation 
that is too homogeneous. 

The inflationary model and the cold 
dark matter model were created to save 
the Big Bang paradigm from conflict with 
many of these findings. But given the dif
ficulties mentioned above with which 
these supplementary theories are now 
beset, their ability to aid the Big Bang 
paradigm is in some doubt. 

At this crucial juncture comes an obser
vational result' that leaves almost every
one scratching their heads: the apparent 
detection of a periodic pattern of galactic 
clustering that is maintained over scales of 
the order of lO'megaparsecs! Certainly, it 
appears that the observable part of the 
Universe has expanded from a far more 
compact state, beginning about 1010 years 
ago. But beyond these very modest empir
ical constraints lies speculation and the 
unknown. Do we continue to pretend that 
we have just about got the Universe 
figured out? 

The underlying theme of these three 
examples is the idea that we may have 
already passed the point at which it is 
appropriate for observational results to 
take precedence over theoretical con
structions. There is not yet enough empir
ical evidence for conclusive scientific deci
sions on these three issues, but surely 
science would be better served if a greater 
attempt was made to loosen the grip of 
prevailing prejudices. 
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• See also "The extragalactic Universe: an 
alternative view", page 807. 
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