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Wilkins s~owed little appreciation of the revolutionary 
conceptual mnovatlOns of Galileo and D escartes which 
were the inspiration of the most gifted members of his 
~roup. E:wept for a distaste for mystical chemistry, his 
Ideal of SCIence resembled that of Hartlib's . He looked to 
it primarily for m echanical devices and inventions to 
advance trades and crafts. Nevertheless he was an 
important representative of the gentle~an-amateur 
tradition of 17th century English seience, and the new 
and reasonably prieed republication of his works illustrates 
his role in popularizing and defending the Copernican 
system, .and the astronomical discoveries of Tycho, Kcpler, 
and Gahleo. In 163S, he foresaw the time when man would 
make a passage to "the World in the Moon": 

"Yea, but (you will say) ... we have not n ow any 
Drake, or Columbus, to undertake this voyage, or any 
Daedalus to invent a conveyance through the air. 

"I answer, though we have not, yet why may not 
succeeding times raise up some spirits as eminent for 
new attempts, and strange inventions, as any that 
were before them ?" P. M. RATTANSI 

SPACE PHYSICS 
Cosmic Ray Physics 
Nuclear and Astrophysical Aspects. By Satio Hayakawa. 
(Intersciencc Monographs and Texts in Physics and 
Astronomy, Vol. 22.) Pp. xi + 774. (Wiley (Interscience): 
New York and London, February 1970.) 3708. 
THE subject matter of the series of biennial conferences on 
cosmic ray physics organized by the Cosmic Ray Com
mission of IUP AP has in the past shown very clearly the 
changing interests in the field over the years. Before 
1953, fundamental particles and high energy collisions 
were the dominant topics for discussion whereas, from 
1953 onwards, the emphasis has been very much on the 
geophysical, heliophysical and astrophysical aspects of 
cosmic rays. This change has been partly the result of 
the appearance on the scene of high energy laboratory 
accelerators and partly because of the advent of satellites 
and space probes which permit cosmic ray observations 
outside the magnetosphere and have led to an enormous 
increase in our understanding of the field and particle 
environment in space. 

About a half of Professor Hayakawa's book is devoted 
to the physics of high energy collisions, including funda
mental particles and electromagnetic jnteractions, and 
in this part there is collected together a great deal of 
useful and readily accessible information in the form of 
graphs and formulae. The SUbject of high energy inter
actions is still in the developing phase and the author 
presents a convenient account of both the relevant experi
mental data and of current theories. This is followed by 
chapters on the cosmic ray beam in the atmosphere and 
underground and on large cosmic ray air showers. Finally, 
there is a long section, almost 200 pages, dealing with the 
astrophysical aspects of cosmic rays and the problems of 
the cosmic acceleration process and the origin of the 
particles. 

It is hardly surprising that in a book of this length 
there are some obscurities, errors and inaccuracies. For 
example, on p. 11, there is no clear distinction b etween 
history and current understanding. with the result that 
the reader is left with the impression that Forbush de
creases are caused by the ring current-a suggestion 
made in 1937 and discarded as incorrect quite soon after
wards; on p. 159 elementary particles are categorized as 
belonging to the familiar four groups of photon, lepton, 
meson and baryon, but unfortunately in the accompanying 
table (pp. 160-161), which lists the particles, the term 
baryon nowhere appears and pions appear under the 
heading leptons; on p. 532, the trapping of energetic 
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parti.cles in the sol~r system is discussed in a semi-quan
tItatIve way, but WIthout any reference to the convective 
effects of the solar wind which, in fact, dominates the· 
situation. There is often a marked absence of discussion 
of the physical ideas underlying the mathematical formu
lae, whieh number well over a thousand, and some parts of 
the book, which was cornplflted in the autumn of 1966 , 
read very much like lecture notes. Indeed , the a uthor 
points out in the preface that some sections are based on. 
courses of lectures he has given. It is by no means the most 
readable book that has been produced on cosmic rav 
physics and is certainly to bc recommended for use as ~,. 
reference book rather than as light reading. H. ELLIOT 

BORN'S VIEW OF PHYSICS 
Physics in My Generation 
By Max Born. (Heidelberg Science Library.) Pp. vii+ 172_ 
(Longman: London and New York, April 1970.) 50s. 
"THE idea of collecting these essays occurred to m e when,. 
in the leisure of retirement, I scanned some of my own 
books and found that two of the more widely read showed. 
a startling change of attitude to some of the fundamental 
concepts of science", writes the author in the preface. 
The essays are mostly reprints of articles or records of 
lectures given on various occasions; they may have been 
addressed to laymen in science or to Nobel Laureates. 

As a frame to the book, Born has chosen the "Intro
duction to Einstein's Theory of Relativity" (1921) and 
the "Postseript to the Restless Universe" (a young person's 
book on elementary atomic and nuclear physics dedicated 
to his son Gustaf, 1951), from the two books referred to
earlier. 

The first , the principal part of the book, gives much 
insight into the development of physical concepts in the 
fifty years from 1901 onwards. Born has himself been an 
active participant in formulating quantum m eehanics and, 
though he did not himself take part in working in general 
relativity, his friendship with Einstein was originally 
based on Einstein feeling "completely understood and 
appreciated", and this led to a lifelong discussion on 
basic issues. The dramatic cvolution in scientific thought 
comes out well in these essays; they arc therefore enjoy
able and valuable not only for scientists but also for those 
interested in the history of the materialistic world picture. 
Most of the essays in this sfletion have previously been 
published under the same title by the Pergamon Press in 
1956. 

The second part contains four essays of a different 
slant, Born's concern with the problems of nuclear energy. 
A man of great sensitivity and wide interests , he was 
plunged into deep depression and despair over the pos
sibility that the applications of modern science might lead 
to the extermination of mankind. Thus not only the 
laws in physics had changed from deterministic ones to 
statistical ones, but the proud attainments of the natural 
sciences had become of doubtful value. 

EGON BRETSCHER 

HAMILTON'S THEORY 
An Introduction to Hamiltonian Optics 
By H. A. Buchdahl. (Cambridge Monographs on Physics.) 
Pp. xv + 360. (Cambridge University Press: London, 
March 1970.) 1208; $IS.50. 
THIS book contains the best account of Hamilton's theory 
that I have come across. Applications to electron optics 
as well as to ordinary optics are considered, and the 
author keeps to a pleasant lecturing style of writing, 
although the nature of the subject matter (which is of ton 
heavily algebraical) makes this difficult at times. 

There are twelve chapters, each with a problems section 
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