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SYSTEMS ANALYSIS
(Guided Missiles)

a Responsible positions in the de-

sign and analysis of control systems
for guided missiles are now avail-
able at JPL.

Synthesis of transfer functions,
stability analysis, statistical treat-
ment of errors, and optimizing con-
trol system with respect to vehicle
and trajectory systems are typical
of the problems encountered.

Analytical engineers, physicists,
and mathematicians interested in
creative, non-routine activity are in-
vited to apply.

PHYSICISTS

Openings for physicists with Mas-
ter’s or Doctor’s degree also exist in
the Instrument Development Section.
Research problems involve the de-
sign and development of new equip-
ment in such fields as acoustics, ultra
high-speed photography, transistor
circuitry, aero-dynamics and nuclear
engineering.

Excellent opportunities for profes-
sional development are present at
this stable research center devoted
to the advancement of guided mis-
sile technology.

Write us today, for further infor-
mation.

JET PROPULSION LABORATORY

A DIVISION OF
CALIFORNIA INSTITUTE
OF TECHNOLOGY

4800 Oak Grove Drive
PASADENA, CALIFORNIA

atmospheres (NbC and TiC), as do some borides
(ZrB,) and sulfides (CeS). The numerous tables of
physical properties of these materials which appear
in the first nine chapters are especially valuable.

Furnace designs, principles of operation, and their
range of usefulness are discussed in several chapters.
Methods of producing high temperatures based upon
resistance heating, arc furnaces, induction heating, and
solar furnaces are well summarized. A brief description
of an electronic torch suggests the possibilities offered
by the energy released on recombination of dissociated
polyatomic gases. No reference appears to the tre-
mendous temperatures achieved in nuclear fission or
fusion reactions.

The concluding third of the book deals with the
measurement of temperature and of such mechanical
and physical properties as high-temperature plastic
flow, hardness, melting point, vapor pressure, thermal
conductivity, linear expansion, thermal shock, and elec-
trical conductivity,

For a book whose authorship is as manifold as this,
there is a gratifying uniformity of style and over-all
sense of organization. References are numerous and
up-to-date, and the indexing (author and subject) ap-
pears to be well done. This should be a useful reference
book both to scientists and engineers interested in the
technical aspects of high temperatures.

Methods of Mathematical Physics (Third Edition).
By Sir Harold Jeffreys and Bertha Swirles. 714 pp.
Cambridge U. Press, New York, 1956. $15.00. Re-
viewed by Philip M. Morse, Massachusetts Institute of
Technology.

The development of theoretical physics has been
intimately related to the development of the branch of
mathematics called analysis, from its beginnings in the
era of Newton and Euler, to the present. It is thus not
surprising that courses and texts purporting to show
the physicist how to use mathematics, if they get be-
yond the cookbook stage, spend most of their time on
analysis. The book under review is no exception,
though it is far from being a collection of recipes.
Since the appearance of its first edition, ten years ago,
it has become one of the five or six standard reference
works on the use of analysis for the solution of prob-
lems in physics.

The pedagogic problem of showing how mathematics
is used in physics may be solved by developing the
mathematics logically, bringing in the various applica-
tions to physics as illustrative examples, or by sticking
more closely to the physics and working out the mathe-
matics as needed. Probably both methods have to be
applied before the treatment is successful. At any rate
the book of the Jeffreys is of the first type, with the
exposition following the logical development of the
mathematics as far as possible. In this it can be com-
pared with the two-volume treatise of the same title
by Courant and Hilbert. The fact that the two volumes
supplement, rather than duplicate, each other may

PHYSICS TODAY

"
*

= =




e e e ————— e

Drums to dramatics

Don’t be surprised to learn that the engineers and scientists at Hughes who have the
highest academic degrees are those who were the most active on the campus.

This series has consistently revealed that the higher the degree, the more active the
man, Interests in campus activities ran all the way from playing the drums

(or the banjo) in an orchestra to playing the hero (or the villain) in a play... from
cheerleading to chess teams. . . from football to forensics or what you will.

Here at Hughes more than half the en-
gineers and scientists in our Laboratories
have had one or more years of graduate
work. One in four has his Master’s, one
in 15 his Doctorate.

Our research program is of wide va-
riety and scope, affording exceptional
freedom as well as superior facilities for
these people. It would be difficult to find
a more exciting and rewarding climate
for a career in science. Too, we are con-
tinually stepping up projects which will
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insure success in commercial as well as
military work.

Hughes is pre-eminent as the devel-
oper and manufacturer of the electronic
armament control system now standard
equipment on all Air Force all-weather
interceptors. Qur program also embraces
ground systems radar, the Hughes Falcon
and other guided missiles, automatic
control, and synthetic intelligence.

Projects of broader commercial and
scientific interest include research in and

PARTICIPATION IN
EXTRACURRICULAR ACTIVITIES
BY ACADEMIC DEGREE
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Campus Activities vs. Academic Study

Data obtained from a 209G random sample of personal
facts about the 2400 professional engineers and scien-
tists on the staff of Hughes Research and Development
Laboratories.

manufacture of semiconductors, elec-
tron tubes, digital and analog computa-

tion, data handling, navigation, and
production automation.

The Laboratories now have positions open for

RESEARCH AND DEVELOPMENT LABORATORIES

el

HUGHES AIRCRAFT COMPANY

Litv. Loc Amarl,

Cacmtu alifoenia

engineers in a highly trained organization giving support
to the armed services and airframe manufacturers
_| using Hughes equipment. Write for details,
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ENGINEERS,
Electronic & Mechanical
PHYSICISTS:

Choose your location
when you join Melpar

Melpar’s R & D operations are centered near and in two
of the country’s more desirable communities: Wash-
ington D. C,, Watertown and Boston, Massachusetts,
each of which affords engineers the opportunity to enjoy
research, cultural and reereational resources well above
the average.

Regardless of which locale he selects, the enginecer will
find that our advencement policies and organizational
structure provide opportunities uncommon to the in-
dustry as a whole.

Individual performance heads the list of factors which
determine progress. Regardless of age, experience or
tenure, an engineer is given more complex responsibilities
as soon as he is ready. There is always room to move
ahead at Melpar, because we have doubled in size every
18 months for the past 10 years, with a proportionate

increase in top and middle level openings.

Our engineers gain comprehensive experience in all
phases of engineering problems. Each is assigned to a
project team which is charged with responsibility for
whole problems, from design concept to completion of
prototype.

The engineer will find each of Melpar’s laboratories
splendidly equipped with an eye to both present and
future needs. Fully air-conditioned, each laboratory has
recently acquired additional facilities.

We extend financial support to those who intend to
pursue advanced study. Fully accredited courses are
available at our main laboratories.

Write for complete information, indieating geographical
E‘eference. Qualified candidates will be invited to visit
elpar laboratories at Company expense.

Top Level Openings Exist in These Fields:

Network Theory - Systems Evaluation - Microwave
Technique - UHF, VHF, or SHF Receivers - Analog
Computers - Magnetic Tape Handling - Digital Com-
puters - Radar and Countermeasures - Packaging Elec-
tronic Equipment Pulse Circuitry Microwave
Filters - Flight Simulators - Servomechanisms - Sub-
minlaturization - Electro-Mechanical Design - Small
Mechanisms - Quality Control and Test Engineering

Write: Technical Personnel Representative

M E L PA R Incorporated

A Subsidiary of Westinghouse Alr Brake Company

3194 Arlington Boulevard, Falls Church, Virginia

Posltlons also avallable at our Iaboratories In Boston and
Watertown, Mass,

| have other implications than the obvious one that the
subject is too vast to be covered in any one treatise,
even of the size of these two. The Courant-Hilbert
work emphasizes variational methods, eigen-functions,
integral equations and boundary conditions; the Jef-
freys’ volume emphasizes operational calculus, differ-
ential equations and initial conditions. There are, of
course, some areas of overlap, but even here the point
of view is quite different.

The features in the work of the Jeffreys which are
not duplicated in any of the other large treatises on
the use of mathematics are the several chapters on the
operational calculus and the chapter on numerical
methods. Both subjects are carefully tied in with the
rest of the mathematics and the exposition is clear
and detailed, as indeed it is throughout the book.

The third edition exhibits major differences from the
first edition in about ten per cent of the book. The
chapters on multiple integrals, on functions of a com-
plex variable and on numerical methods contain revi-
sions and additions which improve the exposition and
also extend the coverage; the changes in other chapters
are less important,

Ludwig Boltzmann. By Engelbert Broda. 152 pp.
Franz Deuticke, Vienna, Austria, 1955. Clothbound
‘ DM 11.00; paperbound DM 9.50. Reviewed by R. B.
Lindsay, Brown University.

This year marks the fiftieth anniversary of the death
of Ludwig Boltzmann, probably the greatest physical
scientist of Austrian nationality and one of the giants
of nineteenth century physics. This first book-length
biographical sketch is therefore all the more to be wel-
comed from the fact that it has been long overdue. As
Hans Thirring implies in his introductory note, it is all
too easy to forget the lively struggle over the founda-
tions of modern atomic theory which took place not
much more than a half century ago and the significant
part that Boltzmann played in it, vigorously defending,
as he did, the utility of the atomic point of view against
the strenuous attacks by phenomenologically minded
scientists like Mach and Ostwald.

Though scarcely a full dress biography in the usual
sepse the volume under review does present an ade-
quate and in many respects a vivid picture of Boltz-
mann as a man, a physicist, and a philosopher. In place
of a chronological account of his subject’s life, the au-
thor provides a series of illuminating sketches of Boltz-
mann’s skill as a lecturer and teacher, his love of
beauty, his sense of humor, patriotic spirit, etc. There
is even a short section on his psychological difficulties
which presumably led to his tragic death by suicide at
the comparatively early age of 62, while he was still at
the height of his intellectual powers.

The most interesting sections relate to Boltzmann’s
position in physics and philosophy. All students of clas-
sical theoretical physics of course know about the Max-
well-Boltzmann statistics, the famous H-theorem, and
the relation between entropy and probability. Not so
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