INTRODUCTION
TO NUCLEAR
ENGINEERING

By RAYMOND L. MURRAY

North Carclina State College
at Raleigh

This book has been used (in
preliminary and published form)
during the last five years in the
North Carolina State College
Nuclear Engineering course, the
first university enterprise of its
type in the country. [t presents
in a manner understandable to
the science or engineering under-
gradunate, a complete description
of the Atomic Energy Program,
the principle of nuclear reactors
and numerous associated prob-
lems such as radiation hazards,
waste disposal and instrumenta-
tion. It is planned to help meet
the growing need in this new field
for trained personnel in peace-
time research and production,
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for such equations with constant coefficients. Systems
of first order equations are then discussed in all the
usual ways. At this point, the treatment becomes a little
more sophisticated: approximate solutions of first order
differential equations are discussed together with Pi-
card’s theorem. Problems of existence and uniqueness
arise naturally at this stage of the discussion. The book
then goes on to treatment of the finite difference equa-
tions showing methods of solution in the common cases
and then deals with the approximation of differential
equations by difference equations and comments on the
manner in which error may arise in such an approach.
The book concludes with a brief discussion of partial
differential equations and solution of the equation of
heat conduction solids using various different techniques
in illustrating some properties of the solution. Short
groups of exercises are included after almost every
topic throughout the book.

In this reviewer’s opinion, the authors have succeeded
admirably in “contributing not only to the reader’s
knowledge of differential equations but also to his
ability to think about problems of mathematical analy-
sis in general” and they have also provided both a good
foundation and a stimulus for further interest in the
deeper or more abstract problems of differential equa-
tions.

Molecular Flow of Gases. By G. N. Patterson. 217
pp. John Wiley & Sons, Inc., New York, 1956. $7.50.
Reviewed by S. F. Singer, University of Maryland.

At this time when so many trained in nuclear physics
and atomic physics are turning their attention to classi-
cal physics, it is very good to have available a book
which approaches gas dynamics from a molecular point
of view. It is somehow more satisfying to know, even
in macroscopic flow, something about the part which
individual molecules and their unseen internal motions
play. However, when the flow can no longer be treated
by the usual methods and depends on the internal mo-
tions and often on the physical properties of the mole-
cules, then a molecular approach is the only one which
can be taken. Applications occur in the slip flow of
highly rarified gases, in high-speed flight at high alti-
tudes, and the properties of individual molecules are of
great importance in flow at high Mach numbers.

The author starts with a molecular model, a simple
sphere, and the Maxwell distribution law for velocities
and derives from it the macroscopic properties of com-
pressible, frictionless (isentropic) flow. With slight
modifications the corresponding properties for a viscous
compressible flow (slightly nonisentropic) are obtained.
About half of the book is given over to applications of
nonisentropic flows to weak shocks, boundary layer
problems and similar topics, and to problems in the
mechanics of rarified gases, for example the flow at low
density and the effects of the molecular flow conditions
on momentum and energy exchange. Transport phe-
nomena are discussed from the same point of view.

The volume serves as excellent preparation for the
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NUMAR?* Precision Gaussmeter Model M-2 provides

A NEW WAY TO MEASURE
MAGNETIC FIELD STRENGTH

. .. accurately and rapidly

The NUMAR® Precision Gaussmeter utilizes the
principles of nuclear magnetic resonance, by which
the nuclei of certain chemical isotopes resonate at
specific frequencies when subjected to various mag-
netic fields. It then becomes possible to determine
the strength of any magnet by placing in its field a
sealed probe containing known isotopes. The reso-
nant frequency then becomes an exact measure of
the magnetic field strength.

Because of its extreme accuracy — up to one part
in 105 — rapid performance and convenient opera-
tion, the Gaussmeter is ideal:

® for field strength measurements of deflecting mag-

*T.M.

nets such as those associated with high-energy
particle accelerators and electrostatic generators.

® for calibrating standard magnets and for labora-
tory equipment field measurements.

® for magnetic field plotting of contours and gra-
dients.

® as an educational tool for research involving
nuclear magnetic moments,

Instrument includes 4 sealed probes, oscillator
and power supply. Write for complete specifications
and information Bulletin M-211,

nuclear magnetics corporation

A SUBSIDIARY OF THE PERKIN-ELMER CORPORATION

154 Boylston Street, Boston, Mass.

OPERATIONS RESEARCH ANALYSTS

To apply training or experience in:
Pure or Applied Mathematics
Mathematical Statistics
Management Science
Econometrics
Psychophysics

Toward solution of challenging and widely diversi-
fied military and industrial problems, Currently
expanding activities include:

Analytical Statistics and Design of
Experiments
Air and Road Traffic Control Studies
Weapons Systems Evaluation
Communication System Analysis
Inventory and Production Control
Equipment Reliability Analysis
Countermeasure Development
These are full time positions offering salaries com-
parable with those in industry and educational bene-
fits for graduate study. Qualifications include ad-
vanced degree, prior operations research experience,
familiarity with application of electronic computers.
Openings are available in Tucson, Arizona and
Chicago.

). A. Metzger
ARMOUR RESEARCH FOUNDATION
of lllinois Institute of Technology
10 West 35th Street
Chicago 16, Illinois
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Scientists for basic research

Physicists, Physical Chemists &
Physical Metallurgists

E HoNEYWELL Research Center offers physi-

cal scientists with graduate training or equiv-
alent experience the opportunity to do funda-
mental research in semiconductors, solid state,
and magnetic and dielectric materials. You will
be encouraged to participate in planning the
research program and to publish results of your
individual research in professional journals. Typi-
cal of the topics of interest:

# electric conduction and electron scattering
mechanisms ® imperfections # infrared » surface
studies » band theory of solids * ferrites and
ferromagnetic alloys * high temperature materials
» radiation damage * thermodynamics and differ-
ential thermal analysis ® thermoeleciric properties
» oxidation studies

If you are interested in a career with a company
whose sound growth is based on research, send a
résumé to Dr. Finn J. Larsen, Director of Re-
search, Dept. PY-11-236, Honeywell Research
Center, Hopkins, Minnesota.

Honeywell
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AUTOMATIC ELECTRONIC

DECADE SCALER and TIMER

for optimum speed
and accuracy

The simplicity and accuracy of Deckatron count-
ing and timing circuits make the Ecko Model
N-530A Automatic Scaler the most outstanding
and most versatile instrument of its kind. This
scaler will time a pre-determined count, count for
a pre-determined time, or can be manually operated,
and, together with the EKCO Model N-550 counter
shown above, forms a complete counting system.

FEATURES:

® Preset/elapsed time interval—100-100,000 sec-
onds in 10ths

@® Preset/elapsed
counts

@ MAaximum counting rate—60,000 counts/second
® Maximum stopping time—2 milliseconds

® Pulse height discriminator permits use with
G-M, scintillation, flow or proportional counters—
variable 5-50 wvolt acceptance level

SPECIFICATIONS:
® Input sensitivity—negative 0.1 volt and positive
5 volts
@ [nput resolution time—5 microseconds, low coin-
cidence loss
® Power Requirements—110-250v, 50/60 cycles,
130 watts
® Dual-range Power Supply—250-1000 and 500-
2000 wvolts
Stability — =0.5% for variations up to =10%
Ripple — less than 5 mv. rms peak

interval—100-1,000,000

count

Write TODAY to our American representative for tech-
nical data on the complete line of EKCO equipment.

AMERICAN TRADAIR CORP.

34-01 30th Street, Dept. P-11, Long Island City 6, N, Y,
U S SALES & SERVICE for
EKCO ELECTRONICS, LTD., Essex England

more difficult areas where present advanced research is
concentrated: shock tube experiments involving dis-
sociation and ionization in collisions of complex mole-
cules and their influence on flow; flow under conditions
where the gas is partially or completely ionized; and
flow where turbulence plays an important role and in
which encounters between clusters of molecules need to
be treated.

Annual Review of Nuclear Science. Vol. 5. Edited
by James G. Beckerley, Martin D. Kamen, Leonard 1.
Schiff. 448 pp. Annual Reviews, Inc., Stanford, Cali-
fornia, 1955. USA $7.00; elsewhere $7.50, postpaid.
Reviewed by B. T. Feld, Massachusetts Institute of
Technology.

The editors of this series, in a preface reviewing the
problems and their solutions as recognized in the half
decade of experience so far accumulated with this re-
view, allow themselves the somewhat modest conclu-
sion that “the results to date have been well worth the
effort”. An outsider may, perhaps, be permitted to
exhibit somewhat more enthusiasm regarding the re-
sults so far achieved by this series. Through a balanced
choice of subjects and the excellence of the authors, the
Annual Review of Nuclear Science has established it-
self as one of the most important means of maintain-
ing contact and stimulating cross-fertilization among
the rapidly expanding branches of this voung science.
Most important. as is clearly recognized by the editors,
the Annual Review devotes an appreciable fraction of
each volume to reviews of new advances in the funda-
mental problems of nuclear physics. It is in finding and
maintaining this proper balance between the funda-
mental and applied that the editors have found the
greatest challenge; they have achieved notable success
to date.

Volume 5 contains the following reviews: (1) Elec-
tromagnetic Transitions in Nuclei, M. Goldhaber and
J. Weneser: A concise summary of the theory and its
useé as a tool for checking the predictions of various
nuclear modes. (2) The Distribution of Charge in the
Nucleus, K. W. Ford and D. L. Hill: An exhaustive
survey of the available evidence concerning the size and
shape of nuclei. (3) Nuclear Radiation Shielding, E. P.
Blizzard: The experimental and theoretical bases of the
art of shielding design. (4) Nuclear Reactions of Inter-
mediate Energy Heavy Particles, D. C. Peaslee: An
excellent reassessment of reaction theory in the light of
recent advances in the statistical and optical approaches.
(5) Nuclear Particle Detection (Cloud Chambers and
Bubble Chambers), W. B. Fretter: Recent important
advances in a technique which has contributed and con-
tinues to contribute more than any other to fundamental
particle research. (6) Design Comparison of Reactors
for Research, L. B. Borst: Procedures and criteria for
the choice and construction of a research nuclear re-
actor, (7) Industrial Applications (Mass Spectrometry),
C. E. Berry and J. K. Walker: Analytical techniques,
mainly for use in problems of the hydrocarbon indus-
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