
attention was called to circular shadow on the rocks 
and the bottom of the stream. These shadows varied 
in size from about one inch to one and one half 
inches in diameter. Around the outer edge of the 
shadows was a halo and occasionally faint rotating 
streamers. 

The water was quite clear and it was perfectly ob- 
vious that floating objects were not responsible for 
the shadows. I t  was observed that the shadows came 
from vortices and, further, that these vortices de-
pressed the surface in such a manner that the light, 
falling in the vortex, was deflected outward somewhat, 
as in the concave lens. 

This is simply one of those interesting phenomena 
which I never happened to observe previously. I am 
thinking that perhaps others who read this may find 
one additional thing to look for when they are in the 
open. 

F. C. BROWN 
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PLANETARY SYSTEMS 
INhis retort to Professor Porter, who had criticized 

him for saying that planets like those of the solar 
system are rare, though there are millions of stars 
more or less similar to our sun, Professor Arthur H. 
Compton seems to feel that he fully justifies his posi- 
tion by citing as his authority the distinguished theo- 
retical astronomer, Sir J. I-I.Jeans. 

Doubtless Professor Porter overstates his case in 
claiming that "there is absolutely no reason for the 
assumption that the formation of attendant worlds 
may not be the ordinary course of evolution for the 
single stars." On the other hand, it must be recog- 
nized that Jeans's conclusion is based upon highly 
theoretical assumptions and should not be given too 
much weight. I t  is to be feared that Professor Comp- 
ton has erred in asking his readers to accept as a 
demonstrated fact what is in actuality little more than 
an educated guess. 
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T h e  Size  of the Universe: A t t empts  at  a Determinu- 

t ion of the Curvatztre Radius of Spacetime. By 
DR. LUDWIK SILBERSTEIN. Oxf ord viii + 215 pp. 
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THE problem of the curvature of space was born 
directly out of the relativity theory of gravitation and 
was therefore first raised seriously by Einstein, who 
was led to adopt as a basic geometry of the universe 
one of constant curvature in space, leaving the time 
coordinate "straight." De Sitter, on the other hand, 
contemplated another possibility, in which the four- 
dimensional world is perfectly spherical, the time 
being curved along with the space coordinates. These 
two possibilities are generally referred to as Einstein's 
cylindrical world and de Sitter's spherical world, and 
they fairly exhaust the worlds of constant curvature. 

Does our own world belong to the class of constant 
curvature, and, if so, is it  of the cylindrical or the 
spherical class, and what is the actual value of its 
radius of curvature? These are the questions Dr. 
Silberstein sets out to answer. 

The first part of the book is concerned with the gen- 
eral theory of curved surfaces, the theory of tensors 
and the relativity theory of gravitation. The second 
part is devoted to a discussion of the relative merits 
of Einstein's and de Sitter's worlds. The third part 
contains an extensive, and rather unexpected, criticism 
of Dr. Hubble's estimate of the world radius corre- 
sponding to Einstein's cylindrical world. The fourth 
and fifth parts are concerned with the Doppler effect 

in de Sitter's world and how this may be used to find 
the world radius from an analysis of the radial veloci- 
ties of the stars. This latter problem is also the 
subject of miscellaneous notes at the end of the book. 

The reader is likely to finish this book in a state of 
mingled admiration and depression. I ts  every page 
bears witness of a strong personality, and the formal 
style is unusually clear and attractive. The introduc- 
tory chapter on non-Euclidean geometry is, in par- 
ticular, a product of fine, artistic beauty. On the 
other hand, the book is written exclusively from Dr. 
Silberstein's personal point of view, and as this fre- 
quently runs opposite to the opinion of other authori- 
ties the reader will have to do a lot of reading in the 
general literature in order to be fully informed on the 
subject. For an astronomer it is especially discon- 
certing to read the last part and the notes. In  fact, 
to search for the de Sitter-Doppler effect in the 
motion of the nearer stars seems, to put it mildly, 
like hunting for a needle in a haystack. Considering 
that in this search much inore pronounced peculiari- 
ties in the laws of stellar motion have been sacrificed, 
Dr. Silberstein can scarcely blame the astronomers for 
having little faith in his results. 

So much has been written about the curvature of 
space, both in scientific journals and in the press, 
that a separate book on the subject should meet with 
general approval. The present book seems more cal- 
culated to stimulate than to satisfy this demand. 
This may be fortunate, as, according to some recent 


