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There are an infinite number of stars in
a spatially infinite universe, but around
each observer only the finite number N
is needed to cover the entire sky. In
Allen's mathematical model we have a
= 0 and N = <*>, and quite rightly in this
particular case it is then questionable
whether a bright sky is in principle pos-
sible. (For instance, if S is the radius
of the universe and we keep the product
SR constant as S —• °°, it then follows
that-X/S —• °°, and a bright sky is im-
possible.) The value of TV is estimated
as follows: Let p ~ 10"30 g cm"3 be the
average density of stellar material in
the universe and let also p* ~ 1 g cm"3

be the average density of matter within
stars; we then obtain

N

and this is the number of stars required
to create a bright sky. A spatially
closed homogeneous and isotropic static
universe contains a finite number N',
say, of stars that may be less than N.
In this case light circumnavigates the
universe (N/N') ^3 times to create a
bright sky.

One can criticize many of the original
physical assumptions of the bright-sky
theory, but I do not think the paradox it
poses can be dismissed or resolved by
mathematical arguments of the kind
raised by Allen. Many have criticized
the paradox on the grounds that it is
basically meaningless, and it is there-
fore important to realize that it is quite
easy to construct models in which the
night sky is not dark. An Einstein stat-
ic model of density p > 10~17 g cm"3,
for example, has a thermodynamic time
scale (in which light circumnavigates
more than 106 times) that is less than
the luminous lifetime of stars, and in
such a model the night sky is bright.
At the risk of cluttering up the argu-
ment with details, I should perhaps also
mention that the Einstein model is dy-
namically unstable. The time scale of
this instability is approximately the
time it takes for light to circumnavigate
only once. We therefore require an
Einstein static model of density p >
10~5 g cm"3 in order that the thermody-
namic time scale be less than the insta-
bility time scale. It is then quite easy
to show that this particular bright-sky
model contains only 104 stars of solar
mass.

E. R. HARRISON
University of Massachusetts

Amherst, Massachusetts

Models of the sun

At the end of Barbara Levi's account of
the solar-oblateness measurements by
Henry Hill and his collaborators at the
University of Arizona (September, page

17), there is mention of the possible
relation of these measurements with the
problem of solar neutrinos. It is re-
marked that the low neutrino flux is
consistent with models of the Sun with
a rotating core such as Robert Dicke's
model.

In the context of solar neutrinos, it is
misleading to lump all solar models
with a rotating interior under a single
heading. In fact, Dicke's model of the
Sun, in which most of the mass rotates
rigidly with a period of about one day,
yields practically the same high neutri-
no flux as a nonrotating model.1

Among models with a rotating interior,
of which a variety have been discussed
during the last few decades, it appears
that only those including a small rotat-
ing core (of the order of one tenth of a
solar mass) in a state of rapid rotation
(in the sense that rotation affects ap-
preciably the pressure gradient in the
model, corresponding to a period of the
order of one hour) can produce the de-
sired reduction in neutrino flux.2

Whatever the merits and drawbacks
of this class of models, which have been
discussed in recent literature,3 they
imply an internal structure and rota-
tional history for the Sun sufficiently
different from that proposed by Dicke
to make them definitely distinct.
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Reactor safety study

"State and Society" in the November
issue (page 87) reports on a $3-million
14-volume reactor-safety study just re-
leased by the AEC. The overall conclu-
sion is "the risks to the public from po-
tential accidents in nuclear-power
plants are very small." This is, if I re-
member correctly, the rc-plus-one-th
study by the AEC with the same con-
clusion in the past several years.

1 call to your attention an article
starting on page one of The New York
Times of 10 November 1974. The title
of the article is "AEC Files Show Effort
to Conceal Safety Perils," and the arti-
cle, written by David Burnham from an
examination of letters and memos writ-
ten by industry and commission offi-
cials in the past ten years, bears out the
title.
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