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Nucleon-nucleon 
interaction 
Introduction to the Strong Interactions. 
By Nathan W. Dean. Pp. xiv+377 
(Gordon and Breach: New York, 
London and Paris, 1976.) £19.70. 

THE forces which bind the nucleons in 
a nucleus are called 'strong inter
actions', because their characteristic 
coupling constant g (the analogue of 
the electric charge e in electromagnetic 
interactions) satisfies g' /4'7T:::::: 14. 7. Con
sequent.ly, perturbation theory is use
less in this area, and the applications 
of field theory to the subject have been 
far less fruitful than applications to 
weak or electromagnetic processes. 
Indeed, there has been a flourishing 
school of thought dedicated to develop
ing the (S-matrix) theory of strong 
interactions without any reference to 
field theory. This book is not com
mitted to such a position, but it does 
boast that it "is the first to unite under 
one cover introductory treatments of 
all three of the primary facets of the 
theory of strong interactions . . . with
out the unnecessary encumbrances of 
field theory." As such it has a rather 
old-fashioned slant, since modern de
velopments have leant rather heavily 
on there being an underlying strong 
interaction field theory. But the 
approach does have the advantage that 
the mate·rial is immediately accessible 
to first-year graduate students. 

The first of the three main topics 
covered is group theory. This is mainly 
SU(3), of course, which is approached 
by way of the rotation group, the 
isospin group, and the Sakata model. 
There is quite a lot of material here, 
including the Young tableaux for the 
representations of SU(N), but not the 
rules for the decomposition into irre
ducible representations of a general 
product of two such representations. 
Curiously, the Gell-Mann Okubo mass 
formula is not really derived. There is 
a chapter on (the old) SU(4), and 
SU(6) as applied to multiplets, but no 
coverage of SU(6)w or the Mellosh 
transformation. 

The second and third sections use 
potential theory to explore the analytic 
properties of the (non-relativistic) 
scattering amplitude, so as to motivate 
the assumed analytic structure of the 
relativistic amplitude. The former part 
is devoted to the study of the singulari
ties in the complex energy plane, and 
includes dispe·rsion relations for for
ward 'lTN and NN scattering, the 
Mandelstam representation, and the 
N / D method. The final section deals 
with Regge theory, up to and including 
Regge cuts, duality and the Veneziano 
model. The treatment in both of these 
sections follows fairly well-worn tracks 

and is clear and easy to follow; indeed, 
this is true of the book as a whole. 

There is, of course, much that could 
have been included in such a book, as 
the author freely concedes. The restric
tion of coverage to two-body scattering, 
however, seems to be unnecessary and 
undesirable. Much of the recent work 
on inelastic processes (I am thinking 
of hadronic scaling) needs no field 
theory and can easily be understood by 
beginning graduate students. And these 
processes constitute the vast majority 
of high energy processes actually seen. 
So it really does not seem good enough 
to say simply that an understanding of 
these processes cannot "progress until 
two-particle sca.ttering is well under
stood." After all, many of these 
students will be writing their theses on 
just such processes. I dare say that the 
author would want to distinguish be
tween theory and phenomenology, but 
this is not the place to pursue that 
discussion. 

As a whole the book is lucid and 
well written. The coverage is limited, 
as I have detailed. The word Intro
duction in the title means just that. 
The price is no more exhorbitant than 
most books seem to be these days. 

D. Bailin 

D. Bailin is a Lecturer in Theoretical 
Physics at the University of Sussex, UK. 

Higher mental 
processes 
Language, Memory and Thought. (The 
Experimental Psychology Series.) By 
J . R. Anderson. Pp. xiii + 546. (Law
rence Erlbaum Associates: Hillsdale, 
New Jersey, October, 1976. Distributed 
by Halsted Press, a Division of Wiley : 
New York and London.) $26.50; £15.40. 

IN this book , Anderson has attempted 
to bring together the artificial intelli
gence (AI) and psychological method
ologies in order to devise a theory of 
higher mental processes. The theory has 
grown out of his dissatisfaction with a 
model of human memory that he de
veloped with Gordon Bower. 

The new model is called ACT and 
consists of two main components: a 
memory for facts, and a set of pro
cedures for acts. The memory is an 
associative network in which facts are 
represented in an abstract 'proposi
tional' form. Only a very restricted part 
of it is active at any one time, but this 
activation spreads through the network, 
subject to a periodic dampening of all 
but a few protected clements that func
tion as a short term memory. These 
protected elements do not decay hut 
are simply displaced by new items of 
information from time to time. 

The procedures representing knowl
edge of how to do things constitute 
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what is known as a "production sys
tem": each "production" is a simple 
rule that tests for certain conditions in 
the active part of memory and, if they 
obtain , carries out a specific action on 
the contents of memory or the real 
world. The analogy with the old idea 
of a stimulus-response bond is deliber
ate . The way in which a production is 
selected and applied is a complicated 
affair: first , the relevance of all the 
productions in the system is tested in 
parallel, and the ones that match the 
contents of active memory applied. 

Anderson spells out the complexities 
in detail and provides numerous ex
amples of production systems that have 
been implemented in computer pro
grams. He then explores some of the 
model's consequences for such matters 
as memory for sentences and prose, 
inferential mechanisms, the production 
and comprehension of language, and its 
native acquisition by children. 

The author writes that he is essen
tially delivering an interim report of 
work in progress . He also argues in the 
first and most provocative chapter that 
it is impossible to identify uniquely the 
nature of mental processes. It may not, 
moreover, he possible to determine 
whether a particular sort of inform
ation is represented as a visual image 
or in some more abstract propositional 
form ; or whether a certain mental 
process is carried out serially or in 
parallel; and so on. He seems to have 
reached this conclusion as a result of 
writing the book because, as he 
acknowledges, the model derives from 
his intuitions about precisely such 
matters. 

Anderson is at pains to provide em
pirical evidence for ACT. Some of his 
experiments, however, are weak ; none 
of them is so striking that it could not 
have been devised , and its results pre
dicted , from an entirely different 
theoretical standpoint. An experiment 
on syllogistic inference, for example, 
relies on his own intuitive assessment 
of the difficulty of different syllogisms. 
He also elucidates the power of ACT 
by theoretical arguments of consider
able technicality culled from automata 
theory and formal logic. Some of these 
arguments are rather irrelevant. It is 
not a great deal of use, for example, to 
give a precise formal specification of 
the semantic power of the model when 
it is obvious that it cannot handle 
modal notions like "possibility", and 
that it seems to have no way of dis
tinguishing between facts and events. 
Despite the overall impression of great 
enthusiasm and energy, the book is not 
entirely convincing. 

P. N. Johnson-Laird 

!'. N. Johnson-Laird is Reader in Experi
mental Psycholo!fy at the University of 
Sussex, UK. 


	Nucleon-nucleon interaction

