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are not given in the review, but the “silly
assertion” is, perhaps, a case of misunder-
standing. Philosophers have debated
whether the notion of ‘an achieved in-
finity,” is a meaningful concept since
Aristotle questioned the notion in his
Phyics; see Sorabji’ for a discussion and a
history of the debate up to the Middle
Ages. The debate is still current; Popper
and Wittgenstein' had a sharp exchange
on the question in 1946.

As one will see in the context of the
book, we meant by an ‘achieved infinity’ a
spacetime singularity. The Penrose dia-
gram, or more generally the c-boundary
construction, allows us to define a space-
tinie singularity in a mathematically pre-
cise way' by attaching a boundary to
spacetime. The c-boundary construction
is very elegant and natural for globally
hyperbolic spacetimes, the only class of
spacetimes we considered. In the c-
boundary construction, a regular space-
time point is identified with the past light
cone I (y) of a future-directed time-like
curve vy that terminates in that point, and
the future c-boundary points are identi-
fied with the past light cones I (y) of
future-directed time-like curves that have
no future endpoints in the spacetime.
(Past c-boundary points are defined
analogously using future light cones.) If a
time-itke curve defining the c-boundary
point is incomplete (that is, of finite length)
the point is said’ to be a ‘singular c-boun-
dary point’. These future singular c-boun-
dary points are the future singularities.

It is generally accepted among relativ-
ists that if in fact the Universe is closed and
terminates in a final singularity in finite
proper time, then the Universe will actual-
ly reach this singularity. Strictly speaking,
this is not true, since the c-boundary
points are not in the spacetime, but there
seems to be a general consensus to stretch
the meaning of the word ‘reach’ in this
case. Thus the final singularity really
exists if the model of gravitational collapse
is accurate. From the point of view of the
c-boundary construction, the ontological
status of the regular spacetime points and
the future c-boundary points is the same:
they are both the past light cones of time-
like curves. Thus if one set of points really
exist, then so does the other, and we agree
that spacetime really exists. Furthermore,
if the initial c-boundary of the Universe is
an initial singularity, we can receive infor-
mation from this singularity just as we can
receive information from any other regu-
lar spacetime point in our past light cone.
Thus it seems reasonable to say it really
exists, if such is the initial c-boundary.

The singular c-boundary points are
reasonably thought of as infinite because
they are (in general) points at which physi-
cal quantities are actually infinite. Thus
spacetime singularities — if they are in-
deed on the c-boundary of the actual Uni-
verse — are an achieved infinity and are
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precisely defined by the Penrose construc-
tion. I would have thought that this asser-
tion is the overwhelming consensus of the
relativity community.
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Estimating guild sizes

Sir-—John Lawton' has drawn attention in
News and Views to the important simula-
tion model of Shorrocks and Rosewell’
which assumes that aggregation of indi-
vidual Drosophila species is reflected
through the parameter k of the negative
binomial distribution. The model is based
on successive sums of such distributions
for two species. The resulting summed distri-
bution is assumed to be negative binomial
also, with parameter &, equal to the sum
k,+k, of those of the component species.

Shorrocks and Rosewell correctly note
that this is precisely true only if uk, =
Mk, but claim that with equal mean
values of 10 or more and values of k<2, it
is a close approximation. This claim is
technically wrong. Assuming the summed
distribution is approximately negative
binomial, and that the component species
have equal mean values, the method of
moments estimator of £, may easily be
found to be

. 4k,
k, Tk tk,

The approximation does not depend upon
the mean value, and the mean value does
not need to be 10 or more.

More importantly, however, unless k,+
k, is close to k, the approximation will be
poor. To see the scale of error involved
take two examples: first, k, = 7/4, k, = 1/4
gives a claimed k, of 2 compared with esti-
mated k, of 7/8; second, k, = 2, k, = 1/2
gives a claimed k, of 5/2 compared with
estimated k_ of 8/5. Both examples show
the approximation is not at all close. The
effect that this and the assumption of
equal mean values will have on the model
requires thorough investigation, although
it appears the correction would generate
larger estimates of guild size than those
estimated by Shorrocks and Rosewell
which, as the authors themselves noted,
were not quite as large as values from their
field studies.
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Aluminium leaching from
cooking utensils

Sir—Aluminium is known to have neuro-
toxic effects'*. With the discovery that
abnormally high levels of aluminium are
present in senile plaques in Alzhimer’s
dementia’*, the cumulative effects of alu-
minium poisoning and the question of how
this metal enters the body become prob-
lems that need immediate attention. Re-
cently, Coriat and Gillard have drawn
attention to the high aluminium content of
tea leaves and their infusions; aluminium
compounds can also be found in water and
can be released from utensils during
cooking’~’. We have found that the
leaching of aluminium from utensils is dra-
matically enhanced in the presence of
trace quantities of fluoride ion.

In an experiment conducted to estimate
the rate of leaching, we have found that
the presence of only 1 p.p.m. of fluoride
(the permitted level of fluoridation®) in
water adjusted with citric acid or sodium
bicarbonate to pH ~ 3 (a pH often realized
in cooking conditions) and boiled in an
aluminium vessel, liberates nearly 200
p.p-m. of aluminium in 10 min, compared
with less than 0.2 p.p.m. in the absence of
fluoride. Prolonged boiling produces a
concentration of ~ 600 p.p.m., which is
reached more quickly the larger the
surface-to-volume ratio of the water. The
rate of dissolution is pH-dependent with a
minimum at neutral pH. Crushed toma-
toes (50g in 250 ml) cooked in the same
vessel with 1 p.p.m. of fluoride produced a
concentration of ~ 150 p.p.m. of alumi-
nium in 10 minutes. Water consumed in
some localities contains 10 p.p.m. or more
of fluoride. And cooking or prolonged
storage in aluminium ware of foods that
contain large amounts of fluoride’ (~
500 p.p.m. in tea, 100 — 700 p.p.m. in fish)
could easily release more than 100 p.p.m.
of aluminium.

The normal resistance of aluminium to
corrosion in mildly acidic or alkaline solu-
tions depends on the formation of an inert
oxide film. The corrosion in the presence
of fluoride perhaps results from a permea-
bility of the oxide film to fluoride ions,
which disrupt the protective film.
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