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Dynamical routes to 
quantum theory 
William Rhodes 

Quantum Mechanics: A Modern Introduc
tion.By Ashok Das and Adrian C. Melis
sinos. Gordon & Breach:1985. Pp.640. 
Hbk $65, £46; pbk $29.50, £21. 
The Picture Book of Quantum Mechanics. 
By Siegmund Brandt and Hans Dieter 
Dahmen. Wiley:1985. Pp.306. $29.95, 
£26.50. 

IN Quantum Mechanics, Das and Melis
sinos have produced a novel and re
freshing introduction to the fundamentals 
of quantum theory. Instead of the trad
itional development of the formal mathe
matical structure of the theory, which uses 
wave mechanics as a basis, the authors 
have adopted a more physical and opera
tional approach. From the outset they 
emphasize the essential role of measure
ment in quantum mechanics, in contrast to 
classical mechanics, while such concepts 
as probability amplitudes, states and 
operators are formulated in terms of 
simple thought-experiments involving slit 
diffraction, particle spin and polarized 
light. The quantum nature of small sys
tems is taken for granted from the begin
ning, rather than treating quantum 
mechanics as an (historical) outgrowth of 
classical mechanics. 

No background in quantum theory is 
assumed. The discussion of each topic 
begins simply and progresses to an ad
vanced, and often quite sophisticated, 
level. Dirac bra and ket notation is used 
throughout; accordingly, the coordinate 
and momentum representations, as well 
as discrete representations, are treated on 
equal footing. Many of the conventional 
methods, such as perturbation theory and 
the variational method, are introduced in 
an ad hoc, albeit complete and sound, 
manner. The structure of the theory is 
developed in a way which emphasizes the 
dynamical nature of physical systems and 
processes; that is, there is stress on the 
time-dependence of probability ampli
tudes for states and processes. 

The book should be equally valuable to 
students of physics and chemistry. Simple 
physical systems of interest in both fields 
are mentioned freely, and often repeated
ly, and the ammonia molecule is used as a 
model for several discussions including 
the one on symmetry. Figures are plentiful 
and adequate, and the thoughtful collec
tion of problems will challenge the best of 
students. Chemists may find the system of 
units awkward, since it is more commonly 
used in high-energy physics, but this is no 
great handicap. 

In places the writing is somewhat bland, 
but this is more than compensated for by 

the simplicity and clarity of the authors' 
approach. My overall impression of the 
book is of its elegance and sophistication, 
and I anticipate it will find wide use in 
quantum theory courses. 

In The Picture Book of Quantum 
Mechanics, Brandt and Dahmen present 
some of the elementary principles of 
quantum theory by means of computer 
graphics. As the title implies, pictures 
dominate the book, with the text provid
ing description of the concepts and formu
lae for graphic representation. Both the 
elementary and the subtle features are 
depicted for such topics as single-particle 
wave packets moving in simple potentials, 
two-particle wave packets for distinguish
able and indistinguishable particles, and 
scattering in three dimensions. The pro
cesses of tunnelling and the excitation and 
decay of metastable states are particularly 
well illustrated. There is a natural empha
sis on the dynamical aspects of quantum 
mechanics. 

This is a unique book. It does not pro
vide a complete course in quantum 
theory, but as a companion work of refer
ence it should be quite useful to students 
in providing insights into the dynamical 
structure ofthe theory. 0 

William Rhodes is Professor of Chemistry at 
Florida State University, Tallahassee, Florida 
32306, USA. 
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Computational Physics. By Steven E. 
Koonin. Benjamin/Cummings: 1986. 
Pp.409. $32.50, £38.95. 

THE advent of cheap microcomputers has 
given a fresh impetus to university-level 
physicists keen to include some practical 
experience of computing in their courses. 
Their objectives include enriching the 
undergraduate curriculum, introducing 
students to computational physics as a 
subject of growing importance and gener
ally preparing them better for their future 
careers. Many lecturers can readily see 

ways of including topics appropriate to 
their own specialism, but are rather 
daunted by the task of covering a large 
part of the whole course. Furthermore, 
preparing suitable material is very time
consuming. 

Such people will find this text of con
siderable value. A core set of numerical 
techniques is introduced and then illus
trated by examples chosen to cover a wide 
range of topics, from classical potential 
scattering through self-consistent fields to 
two-dimensional fluid flow. The material 
is stated to be pitched at advanced under
graduate or beginning graduate student 
level. While some of the topics will be 
accessible to all students, several would 
probably be encountered only in optional 
courses (for example the eikonal approx
imation in quantum scattering, the 
schematic shell model in nuclear physics). 
For undergraduate teaching, a book with 
the physics at a rather lower level would 
be preferable, and would allow its intro
duction earlier in the course. 

Complete BASIC listings of eight 
major examples and eight further projects 
are given for IBM and IBM-compatible 
machines, along with a five-and-a-quarter 
inch floppy disc of the source codes. 
(While this disc ran successfully on an 
IBM-PC, it failed on the only available 
IBM-compatible machine.) 

One possible reservation concerns the 
introduction of numerical methods in the 
text rather than simply using off-the-shelf 
routines, but this is probably unavoidable 
when BASIC is used on a micro. Some 
readers may be annoyed by the use of 
non-SI units. And, as the author admits, 
with interpreted BASIC on the PC some 
codes run irritatingly slowly, so the com
piled version is desirable. 

Although the ultimate test of this text 
will be with students, I enjoyed sampling 
the exercises and projects; particularly 
effective use is made of graphical output. 
Overall, I welcome the book enthusiasti
cally. As Koonin himself says, "it is 
perhaps best thought of as establishing an 
environment for further exploration". 0 

A. S. Dickinson is a Reader in the School of 
Physics, University of Newcastle upon Tyne, 
Newcastle upon Tyne NEI 7RU, UK. 
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