clude: electric dipole., magnetic dipole,
and electric quadrupole. Primarily, the
central-field approximation is the basis
of the calculations. One is then able
to separate out the radial and angular
contributions to the matrix elements
of the transitions. The methods of
Racah's tensor algebra are used most-
ly in calculating what the author calls
“reduced strengths” of the transitions.
This is the contribution to the strength
of the transition that comes [rom the
angular part of matrix elements. There
is also a short discussion on absolute
line strengths by means of the Bates
and Damgaard approximation. Nany
types of coupling are considered such
as: LS, jj, jL and also transitions be-
tween states that are not describable
by one configuration.

About 20-259; of the book is de-
voted to tables. Unflortunately, there
is not a one-to-oné correspondence
between the references of the text to
the tables and the tables that appear
in appendix. This may be a result of
a deficiency in the translation. For
example, in some of the legends of the
tables there is a reference to a par-
ticular page. However, one finds that
the tables under discussion appear
elsewhere. The page number was ap-
parently from the original Russian
text. Except for a few notable ex-
ceptions that are pretty obvious for
anyone with some familiarity with the
field, the translation is generally good.
The translators have been careful to
reproduce the formulas by
photographic means. Because of this,
the proof-reading errors in the orig-
inal were simply incorporated here too.
A notable deficiency in this book is the
lack of an index. Although there is a
fairly comprehensive table of contents,
it still does not take the place of
an index.

A major point of disagreement be-
tween the authors and myself is in
regard to method. The authors em-
phasize in all the calculations the
strengths of the transitions. There-
fore, they list the strengths in the
tables to about three decimal places.
This is fine if all atoms obeyed what
the authors call “normal coupling.”
However, most elements do deviate
somewhat from “normal coupling” and
are better described by intermediate
coupling schemes. In this casc it is

various

more important to know lor each of
the various transitions in a transition
repre-

array in a ‘“‘normal coupling”
sentation, the roots of the

strengths and their phases. One can

5(' uare

treat these as matrix elements and
find the

coupling. With the availability of elec-

strengths in intermediate
tronic computers, these calculations are
quite feasible. The formulas for cal-
culating the roots of the
strengths are obtainable from the text,

S(lll{ll'e

but in these cases the tables are use-
less.

In spite of the above criticisms, I
find that this book is a welcome addi-
tion to the library on atomic physics.

. » *

Harold Mendlowitz has been calculating
transition probabilities for atoms and
ions at the National Bureau of Standards.

Unconventionally viewed

FROM PYTHAGORAS TO EINSTEIN. By
K. O. Friedrichs. 88 pp. Random House,
New York, 1965. Paper $1.95

by R. Bruce Lindsay
One of the beauties of mathematics

and the that use it is the
great variety of ways in which one

sciences

can look at a given theorem or law.
This is well brought out in the little
book by the well known professor of
applied mathematics at the Courant
Institute of Mathematical Sciences of
New York University. He has taken
the Pythagorean theorem, and starting
from its significance in elementary ge-
ometry shows how it can be viewed
in different lights in more sophisti-
cated branches of mathematics and
even in kinematics. He ultimately finds
himsell involved with special relativity.
The book is one in a series entitled
“The New Mathematical Library” in-
tended to provide stimulus, excite-
ment and new depth to the teaching
of mathematics on all levels from sec-
ondary school through college.

Much of the material in this book
is readily usable in high school and
is calculated to add interest to the
conventional presentation of geometry.
The notion of vector is introduced
early, not from the normal standpoint
of its transformation properties but in
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NUCLEAR SCIENCE

. prepared by well-known investigators in
each special field for those engaged in teaching
and research. Each review endeavors to offer
a critical appraisal of current research in the

subject.
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terms of its mathematical properties
- of summation, multiplication, etc. A
proof of the Pythagorean theorem by
this method is given. Then it is shown
that from the definition of the magni-
tude of a vector the theorem is re-
duced to the status of a definition, an
interesting exercise in the logic of
science.

The second half of the book car-
ries the story over into physics with
an ingenious discussion of linear elastic
impact of particles. Mass is defined
in terms of impact. There is no in-
troduction ol force at all, but momen-
tum and kinetic energy are treated
as the fundamental constructs of me-
chanics. The conservation theorems
are developed, leading to another in-
teresting illustration of the
Pythagorean theorem. Next. inelastic
impact is considered, with springs as
models. Conservation of energy is
maintained by the introduction of a
new kind of energy called “internal”
energy. This sets the stage for the
introduction of special  relativity,
which is developed in terms of four-
dimensional vectors—essentially  the
Minkowski approach. Relativity me-
chanics is then used to discuss the
problem of impact. Application to in-
elastic impact in reverse, i.e., an ex-
plosive process, leads to a very simple
and instructive interpretation of the
Einstein intrinsic or rest energy
m,c=.

The book is clearly and engagingly
written. It sheds entertaining and in-
structive light on aspects ol physics
usually treated more conventionally
in college courses.

* * *

R. Bruce Lindsay is Hazard Professor of
Physies at Brown University.

Nonmathematical

RADIATION DAMAGE IN CRYSTALS. By
lewis T. Chadderton. 202 pp. (Methuen,
London) Wiley, New York, 1965. $6.75

by M. E. Straumanis

modern one, as 1ts
entirely in

This book is a
content originated nearly
the years since the end ol the second

world war. It is based on the experi-

ence gained when radiation strikes
solid matter (lor instance, single crys-
tals), and on the effects produced by
the respective radiation. The author
is demonstrator in physics at the Lab-
oratory for Physics and Chemistry of
Solids, Cambridge University, and di-
rects research into problems of radia-
tion damage and the delect solid state.
He writes in the preface: “In order
to make the text more readily under-
stood by the general reader the treat-
ment has been kept as nonmathemati-
cal as possible, and analytical methods
have only been used where they show
up the physical ideas most sharply.
Only a passing knowledge of mathe-
matical physics is assumed. The book
has been written for engineers, physi-
cists, metallurgists, reactor technolo-
gists, final-vear physics students, and
for scientists who would like to be-
come [amiliar with ideas in
this new and emerging field.”

i)!'L’Nt_'Ill

The chapters of the book are: I,
Defects in crystals (15 pages); 2, The
(20): 3, Spike phe-
nomena and displacement
(21) ; 4, The influence ol the ordered

displaced atom
cascade

lattice structure: correlated collisions,
focusing and channeling (27) : 5, Com-
plete simulation of radiation damage
processes (39): 6, The atomic inter-
action potential (25): 7,
tions and rates of energy loss (36) and
8, Special topics and techniques (20) .

Range equa-

plates
book.

There are eight very good
and 68
Each chapter terminates with “Select-
ed References” for further study and
some of them have conclusions that

line drawings in the

make it easier to grasp the essence
ol the respective chapters.

However, the book i1s mot an ex-
perimental but a theoretical one, which
tries in simple language to find rela-
tions between the various |)]lt||t)mt'llzl
introduced by and observed during
the irradiation of crystals. It simul-
taneously explains the concepts used
in articles dealing with radiation dam-
age, such as various kinds of disloca-
tion and point defects, stacking faults,
thermal, displacement. plasticity and
fission \]Jikts, chanellons, crowdions,
etc. The point of the
book is reached in chapter 5, where

culmination

the results of the radiation damage of
[ace- and body-centered elements are
discussed. The results mentioned were

The NEO Press wishes to an-
nounce that its translation from
the Russian of A. S. Davydov's
QUANTUM MECHANICS (670 pp,

paper bound) is now available.

Topies included are the funda-
mentals of quantum mechanies,
group theory, transformation theory,
approximation methods, theory of
gquantum transitions, scattering the-
ory, atomic and nuclear structure,
theory of molecules, solid state, rel-
ativistic wave equations, the quan-
tization of fermion and boson fields
and the theory of quasi-particles. A
large portion of the book is devoted
to the discussion of the practical
application of the theory to a wide
range of problems.

The list price of the book is 6 dol-
lars. If the hook is ordered directly
from us before July 1, 1967 and if
payment is included with the order
the price will be only 5 dollars. These
are unusual prices for a recent ad-
vanced text of this quality and mag-
nitude.

Also available now is A SHORT COURSE
ON THE APPLICATION OF GROUP
THEORY TO QUANTUM MECHANICS
by I. V. Schensted, 76 pp, paper bound,

75 cents.

Orders should be sent to the NEO Press,
Dept. Ph., Box 525, Ann Arbor, Michigan
48107.
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