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Fifty years of the 
special senses 
F. W. Campbell 

Foundations of Sensory Science. 
Edited by W.W. Dawson and J.M. 
Enoch. 
Springer-Verlag: 1984. Pp.577. DM288, 
$82.30. 

THIS is a collection of essays written by 
scientists who have accumulated age and 
wisdom and achieved success in their res
pective fields of neurosensory research. 
The editors have encouraged them to 
clothe their accounts with personal details 
of how, and why, they chose a particular 
research direction. The result is a unique 
and fascinating volume, which it is unwise 
to start reading too late at night. 

Today custom dictates that scientists 
report their findings in a cold impersonal 
style. Worse, most of us know that we 
often put our last experiment at the begin
ning of our papers, and the false-starts at 
the end, thereby giving a spurious impres
sion of undue intelligence and rationality. 
As Edwin Land ( of the Polaroid Corpora
tion) once said, "An original idea only 
takes a few seconds cessation of stupid
ity". Many such seconds are brought to 
life in the book, in a relaxed manner which 
is much more illuminating than the formal 
prose of the scientific paper. 

The 15 contributors are of international 
repute and they cover the entire range of 
special sense neurophysiology, including 
the relevant psychophysics.* Each des
cribes their chosen problem as it was when 
they started as a young worker, and then 
unravels each twist of serendipity that put 
them back onto the successful track. The 
excitement and pleasure of the hunt are 
captured vividly, as are the dull and dis
piriting periods which most researchers 
know all too well. 

The young, computer-orientated scien
tist of today may be surprised to learn that 
so many of the experiments described 

* "Comparative Physiology of Invertebrates: 
Hearing and Vision", H. Autrum; "The 
Development of Auditory Neurophysiology", 
H. Davis; "Microstructure of the Inner Ear", 
H. Engstrom; "Biophysics of the Mammalian 
Ear", J. J. Zwislocki; "Neurophysiology of the 
Retina", T. Tomita; "Recollections of Early 
Laboratory Experiments on Vision", L. R. 
Riggs; "The Perception of Light and Colour", 
W. D. Wright; "Binocular Vision" and "Optics 
and Vision", G. A. Fry; "A Personal Vision", 
R. Granit; "Taste Electrophysiology, Sensory 
Coding, and Behavior", C. Pfaffmann; "A Per
sonalized History of Taste Biophysics", L. M. 
Beidler; "Insect Olfaction - Our Research 
Endeavour", D. Schneider; "Cutaneous Tem
perature Sensitivity", D. R. Kenshalo; "The 
Sensory Detection of Vibrations", W. D. 
Keidel; "Fifty Years of Vestibular Science", 
0. Lowenstein. 

were done with simple, home-made ap
paratus; indeed, the most useful hobby 
seems to have been the building of short
wave radio and radar devices. However, it 
would be a mistake to conclude that re
search was straightforward in those times 
and, furthermore, that all the "easy" 
experiments have now been done. The 
picture that emerges is that the secret of 
research is to ask the right question at the 
right time and never to be discouraged by 
failure. 

The authors are drawn from many 
different countries, and for almost all of 
them the Second World War had a dram
atic impact on their workplace, personal 
life and future. Many of them were de
flected into applied research, which they 
appeared to be equally good at, and in 
many cases their eventual field of study 
seems to have been determined simply by 
chance. 

This elegant book provides a snapshot 
( with an exposure time of 50 years) of the 
foundations of the techniques which have 
enabled us to begin to probe the great, 

More of the unseen 
Universe 
Reuven Ramaty 

Gamma Ray Astronomy. 
By Rodney Hillier. 
Oxford University Press: 1984. Pp. 202. 
£19, $29.95. 

IN THIS rather brief volume, Dr Hillier has 
attempted to present the theoretical con
cepts, the principal observational results 
and the detection techniques of gamma
ray astronomy. After an introductory 
chapter and an account of astrophysical 
gamma-ray production, five chapters are 
devoted to detection techniques and four 
to observations. Thus most of the import
ant aspects of gamma-ray astronomy are 
covered, but to me the book seems to lack 
the depth that would be expected from a 
modern work on the subject. Moreover 
many of the topics covered have been 
previously treated in Stecker's Cosmic 
Gamma Rays, published in 1971, and 
in Chupp's Gamma Ray Astronomy of 
1976. 

The book is not entirely up to date and 
contains some errors. The Crab nebula is 
r,owered by the Crab pulsar and not by 
49Cf (p.11 ). The energies of the line pho

tons resulting from positron annihilation 
are equal to the electron rest mass energy 
and not to halfof this energy (p.12). And 
the lifetime of the 4.43 MeV level in 12C 
is less than 5 x 10- 14 s, and not - 10- 12 s 
(p.6). This difference has important 
astrophysical consequences regarding the 
width of the line, as was pointed out by 
Lingenfelter and Ramaty in connection 
with gamma-ray line emission from inter-

unsolved mystery of how animals sense 
their ambient environment. It is very well 
illustrated and included are most of the 
classical experiments up to the present 
time. The names index contains some 
1,300 entries, and a newcomer to work on 
any of the special-senses would do well to 
begin here where they will be directed to 
the relevant seminal research. Moreover, 
the book brings together the sensory phys
iology of a very wide variety of species. 
One of the best starting points is Fig. 1 on 
page 382, where an illustration of the 
bombykol receptor cell of the moth will 
immediately lead you into the pheromone 
quest. 

The editors, W. W. Dawson and J. M. 
Enoch, must have had a difficult time 
blending together the writings of such a 
variety of personalities. This they have 
done with an affection for experimental 
neurosensory science which runs through 
every page. D 

F. W. Campbell is Professor in the Department 
of Physiology at the University of Cambridge. 

stellar grains (Astrophys. J. 211, L19; 
1977). 

There are also some omissions and 
some topics are covered rather sketchily, 
for example optical flashes from gamma
ray bursters. Even though optical obser
vations technically do not belong to the 
realm of gamma-ray astronomy, 
Schaefer's discovery (Nature 294, 722; 
1981) of a historical optical flash in the 
error box of a gamma-ray burster has been 
one of the most important observational 
advances in this area in the past few years. 
As such, it should have been included in 
the book. Similarly, because of their close 
relationship to gamma-ray observations, 
neutron observations from solar flares 
(Chupp et al. Astrophys. J. 263, L95; 
1982) should also have been mentioned. 
Another topic not fully covered is the time 
variability of the 0.511 MeV annihilation 
line from the direction of the galactic 
centre. This variability, first reported by 
Riegler et al. (Astrophys. J. 248, L13; 
1981) effectively excludes multiple or ex
tended positron sources, for example pul
sars, supernovae, primordial black holes 
or cosmic rays. The reference to the work 
of Paciesas et al. (p.161) relates only to the 
variability of the continuum emission 
from the direction of the galactic centre, 
but not to that of the annihilation line. 

Overall, this is a book to which students 
wishing to become acquainted with the 
subject can be directed (though some 
mathematical ability is needed to get the 
best out of it). On the other hand, because 
of the failings outlined above, I cannot 
recommend Hillier's Gamma Ray Astro
nomy to advanced graduate students or 
active researchers. D 

Reuven Ramaty is at the Goddard Space Flight 
Center, Greenbelt, Maryland. 
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