
mathematical treatment in the text,
but also to help the student visualize
the real phenomenon it represents.
The many photographs of real flows
are also most helpful in this regard.
Each chapter contains many exam-
ples and good exercise problems at the
end. In short, it is an admirable text
for a first course in gasdynamics on the
senior or graduate level.

AIN A. SONIN
Massachusetts Institute of Technology

Cambridge, Mass.

High-Energy
Electromagnetic Processes
in Condensed Media

M. L. Ter-Mikaelian
457 pp. Wiley, New York. 1972. $27.50

It is an amusing apparent paradox
that, at ultrahigh energy, processes
such as electron bremsstrahlung or elec-
tron-positron pair production are af-
fected by the interatomic and even
macroscopic dimensions of the materi-
al in which the process occurs. The
paradox is explained by the observa-
tion that at very high energies the
mass of the electron plays a fractional-
ly smaller role in the energy-momen-
tum conservation laws. Very roughly,
the momentum exchanged with the
medium is of the order of Me2/t (Me =
electron mass, t = characteristic bom-
bardment energy). For electrons in
the multi-GeV range the characteristic
distance corresponding to this momen-
tum is much larger than interatomic
distances; for bremsstrahlung of x rays
this characteristic distance is even
larger—enough to be in the macroscop-
ic range. This book is primarily a
compendium of the theory of, and
some experiments on, such remarkable
phenomena.

The calculations of high-energy elec-
tron-photon processes are laborious
when done exactly; the author has cho-
sen to solve the problems by the
Weizsaker-Williams method in which
the electric field of the medium is
transformed into an expansion of pseu-
dophotons seen by the fast particle.
The method leads to easier calcula-
tions and gives a nice insight into the
mechanisms of the effects. The author
devotes a great deal of care to examin-
ing the limits of applicability of his
derivations and the physical processes
surrounding the mathematics.

He covers coherent bremsstrahlung
and pair production from a crystal.
He treats "resonant radiation" in
which the proton, equivalent to repeat-
ed macroscopic layers of material,
bounces off the fast particle to become
an x ray. He investigates the changes

This
Sweet
MICROVOLT
MULTIMETER is
SENSITIVE to 1/xV,
STABLE within 2 jtV/day
and easy on the budget at
*560

9 AGO DIGITAL. MULTIMETER

9 7 i

Users call it "the-how-sweet-it-is-meter".
But it's really the Model 160 that. . .

• MEASURES WITH DIGITAL ACCURACY
Voltage - 1 MV to 1000V
Current — 0.1 nA to 2A
Resistance - 0.1 O to 2000 M O

• 100% OVERRANGING

• ANALOG and OPTIONAL BCD OUTPUT

• AC/DC PROBE ACCESSORY

• MANY MORE SWEET PERFORMANCE FEATURES

INSTRUMENTS
U. S. A.: 28775 Aurora Road, Cleveland. Ohio, 44139

Europe: 14, Ave. Villardin, 1009 Pully, Suisse

SEND FOR FULL DETAILS AND YOUR FREE "HOW SWEET IT IS" BUTTON

Circle No. 50 on Reader Service Card
PHYSICS TODAY MARCH 1973 69



MAKE OUR PROBLEMS
YOUR PROBLEMS

CONSTANTINESCU, F. Cr MAGYARI, E.
Problem* in Quantum Mechanic*

i 06826 X SI9 50
420 pp 63 illus. 1971 Series International

Series of Monographs in Natural Philosophy. Volume 30
A collection of problems on quantum mechanics

covering recent advances in the subject. Each chapter has a brief
introduction to the underlying theory, plus exercises and prob-
lems. An appendix gives definitions of certain functions used in
quantum mechanics
CONTENTS The Mathematical Formalism of Quantum Mechan-
ics. Simple Quantum Systems. Mean Values and Uncertainty
Relations. The Semi-Classical Approximation; Pictures and
Representations. Orbital Angular Momentum and Spin, Systems
of Identical Particles. Second Quantization. Perturbating Theory.
The Vanational Method; Time-Dependent Perturbation. Radia-
tion Theory. Collision Theory, Atoms and Molecules; Relativistic
Quantum Mechanics 1. Preliminary Notions 2. The Klein-
Gordon Equation and the Oirac Equation. Appendix' Certain
Functions used in Quantum Mechanics

KOTKIN. G. L. Cr SERBO, V. Q.
Collection of Problems in Classical Mechanics

h 15843 9 $8 50
288 pp 138 illus. 1971. Series: International

Series of Monographs in Natural Philosophy. Volume 31
Classical mechanics is of interest both as a subject of

study in itself and as an introduction to the wide field of theoretical
physics. This book contains a collection of over 250 problems
with their solutions
CONTENTS: Problems Integration of One-dimensional Equations
of Motion; Motion of a Particle in Three-dimensional Potentials;
Scattering in a Given Field. Collisions between Particles; Lagrang-
ian Equations of Motion. Conservation Laws; Small Oscillations
of Systems with (i) One Degree and (ii) Several Degrees of
Freedom; Oscillations of Linear Chains: Non-linear Oscillations;
Rigid-body Motion. Non-inertial Coordinate Systems; The
Hamiltonian Equations of Motion; Poisson Brackets. Canonical
Transformations; The Hamilton-Jacobi Equation; Adiabatic
Invariants; Answers and Solutions

BOLTON, W.
Physics Experiments and Projects
Volume 1 Properties of Materials

1968

Volume 2 Waves and Particles

Volume 3 Atomic Physics

Volume 4 Electricity

Volume 5 Oynamics

100 pp I 12553-0 S1 50
h 12552 2 S3.00

1968 110pp f 12555-7 $1 50
h 12554 9 S3 00

19be 118 pp I 12557-3 SI 50
h 12556-5 S3 00

1968 144 pp I 12559 X SI 50
h 12558-1 S3 00

1969 44 pp f 06371-3 SI 40
h 06372 1 $2 80

TER HAAR, D.
Problems in Undergraduate Physics,

Volume 1 Mechanics 1965 197 pp h 11019 3 S5.50

Volume 2 Electricity and Magnetism
1965 212 PP 113634-6 $5 50

Volume 3 Optics 1965 216 PP (13527 7 S5 50

Volume 4 Molecular Physics
1966 244 pp t 13528 5 S5.50

BUOAK, B. M.etal.
A Collection of Problems on Mathematical Physics

1964 780 pp h 10021 X S15.00

SHASHKOLSKAYA.
Selected Problems in

M. P.
Physics

1963
with

210 pp
Answers

f 09971
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in the standard Bethe-Heitler
bremsstrahlung formula in a dense me-
dium. At electron energies of about
1013 eV these changes have become
radical. There is an extensive treat-
ment of transition radiation—the ra-
diation emitted by a fast particle tra-
versing a material boundary. This is
done classically. The calculation is ar-
duous, and one loses the physics in the
mathematics. However, the results
are complete and general. There are
some useful appendices for those who
deal with the electromagnetics of fast
particles.

All of the above is not new material
but its incorporation into one source is
very useful because the literature is
scattered about. The author includes
a large reference list to the original lit-
erature to which he. himself, was a
major contributor. The homogeneity
of treatment and notation is a further
help. The subjects have amusement
value in their own right. The topics
will also be suggestive to those who
might have despaired that all particles
behave in a rest-mass independent way
at high velocities. If accelerators con-
tinue their upward growth, effects such
as the ones considered here may well
become the basis for experimental
schemes of particle identification.

Each reader may have desired addi-
tional topics included or more detail.
But at S27.50 who can afford more?

LOLIS S. OSBORNE
Massachusetts Institute of Technology.

Cambridge, Mass.

Rutherford: Recollections
of the Cambridge Days

Mark Oliphant
158 pp Elsevier, New York,
1972. $7.50

Ernest Rutherford, first (and only)
Baron Rutherford of Nelson, plain
'Ern' to his wife, or the "Prof(essor)"
to the many who came under his spell
at Montreal, Manchester, Cambridge
or elsewhere in the world of science,
was the most extraordinarily ordinary
man. Probably unparalleled in the
history of science was the great multi-
tude of students, colleagues and dis-
ciples with and through whom he
worked, and by whom his influence on
science was multiplied many times
over. Not that the direct impact on
science of his own immense contribu-
tions was less than of the highest
order—these are tributes to Ruther-
ford's own extraordinary skill, insight,
energy and dedication. His disciples
bear witness to equally outstanding
personal qualities and the gift of extra-
ordinarily vigorous and inspiring lead-
ership.
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