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with automatic or manual scan at the flip
of a switch. This makes full use of the high
efficiency of a scintillation counter, especi-
ally in the improvement of resolution of
low-activity mixed samples. Also by select-
ing suitable settings of discriminator bias
level and H.V. supply to the scintillation
counter the relation between sample count
rate and background count rate is given a
maximum value, permirtting, for a given
accuracy, much shorter times per count.
The EKCO N6oo is not only a precision
ratemeter but also a combined linear
amplifier and ultra stable power unit for use
with most high quality detectors, especially
the EKCO N676 High Resolution Scin-
tillation Counter. The integral precisely
matched optical and mechanical assembly
of the N.676 assures resolutions well sur-
passing older concepts. With the EKCO
N6oo Ratemeter it provides a system which
meets today’s needs for quality perform-
ance at surprisingly low cost. They are fully
described in a brochure immediately
available on request.
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pendices, one dealing with the compu-
tation ol rotation operators in terms
ol spherical [unctions and the other
with the clements of group theory.
The English translation ol Dr. Mes-
siah's admirable treatise should be well
reccived by the scientific community,
especially, by those not well versed in
the French language. The translation
has been skilllully executed and, in so
[ar as it is possible, both the style
[aithlully lollow the

and  contents

original text. The publishers and the
translators deserve the gratitude ol the
readers, especially ol the students and
Indeed. it is difhcult to find
a superior, perhaps even a rival, text
We highly

for clissroom use in in-

ll':lllll'["\.
in the English Linguage.
recormmend it
troductory and advanced-level courses

1l (]llill]l LI med ]!.'Hlii'h.

Physical Science. Ovigins and Principles.
By Robert T. Lagemann, 458 pp. Little,
Brown and Co., Boston, 1963, S7.50.
Reviewed by Thomas H. Osgood, Michi-
gan State Universily.

Courage and sensitive judgment are
needed by any author who hopes to
textbook  on

write an introductory

physical science that is fully acceptable
level.  What he
his own standard ol

at the college does

must satisly per-

formance; he must capture the en-

thusiasm of the non-science student:
he must produce something that can
learned

be taught methodically, vet

with excitement: and he must select
his material with a discrimination that
horders on genius in order to drama-
tize the vast panorama before him.
What matters in the long run. how-
ever, is not so much the picces he
chooses, as how he puts them together
to give his product a logical unity,
In achieving this end, Prolessor Lage-
mann  has  wisely  built  his  book
around the topics that were agreed
upon at the Carleton Conference in
1956 as being fundamental in an ele-
mentary study of physical science. viz.,
conservation of momentum, conserva-
tion of mass and energy, conservation
ol electric charege, wave motion. fields,
molecular structure of matter, and the
structure ol the atom.

To develop these topics and con-
cepts in positional astronomv, he uses
classical

about 209 ol the book: in

physics, including the periodic table

and  simple chemical structures of
molecules, about 507, ; and in atomic
and nuclear physics, somewhat more
than 259,

and mechanics he lays stress on the

Especially in astronomy

historical loundations ol the subject.
with strong emphasis on the arguments
since the

instruments ol science

“Throughout,” says

and
time ol Galileo.
the author in the Prelace., “the pur-
pose is to demonstrate—through the

study of scientific laws and theories—

what science is, how scientific knowl-

ed is acquired, and how modern

physical science has developed [rom
the past. Consistent with this ap-
proach, frequent quotations from the
original literature of science allow the

look

scientist as he reaches a critical point

reader to into the mind ol the
in the process of discovery, Occasional
allusions to contemporary figures in
art and literature remind the student
that science is but a part ol the whole
These well-

chosen quotations range from Hippo-

fabric of our culture.”
crates and Ptolemy to Einstein and
Rutherford.

OF mathematics, the student reader
requires little beyond simple algebra,
and he has his appetite whetted for
scientific

subtle problems by double

sets ol questions at the ends ol all

chapters. First. a set ol what may be

called  confidence-building problems,

followed by a second set requiring

greater  imagination and ingenuity
than the direct application of a nearby
formula.

The numerous line diagrams and
photographs are large, clear, and in-
telligible: the double-column page is
easy to read. The index is adequate.
Attractive Lissajous figures embellish
the paper jiucket. but fortunately not
the hard cover. for they receive no

mention in the rext,

On Formally Undecidable Propositions of
Principia Mathematica and Related Sys-
tems. By Kurt Godel. Transl. from Ger-
man by B. Meltzer. 72 pp. Basic Books.
New York, 1962, 83.00.

Reviewed by Richard Schlegel, Michigan
State University.
Kurt Giadel's
sentences was published in the Monats-
hefte fitr Mathematik Physik in
1950, Since that work has
come to bhe

paper on undecidable
tnel
time his
common topic in
scientific and philosophical discussions.
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" Recent Pergamon Press Books

ELECTROMAGNETIC SCATTERING

Proceedings of the Interdisciplinary
Conference

Edited by M. Kerker, Chemistry Department,
Clarkson College of Technology,
Potsdam, New York

This volume contains the papers presented at an In-
terdisciplinary Conference on Electromagnetic Scat-
tering. The Conference was the first of its kind, and
it brought out the common interests of scientists
working in different fields who are concerned with
scattering of electromagnetic radiation. Of value and
interest to physical chemists, meteorologists, astro-
physicists, radio propagation workers, physicists and
mathematicians.
CONTENTS INCLUDE
Scattering of short waves—J. B. KELLER and B. R.
LEVY; Scattering diagrams in the Mie region—R. PENN-
DORF; Scattering by cometary particles—P. SWINGS;
The role of radio wave scattering in the study of atmos-
pheric microstructure—R. BOLGIANO, Jr.; Light scat-
tering by nonideal solutions —D. STIGTER; Absolute
intensity of small angle X-ray scattering in sold high
polymer research—O. KRATKY; Remarks on multiple
scattering—H. C. vaN pE HULST.

International Series of Monographs on Electromag-
netic Waves, Volume 5. 608 pages, $19.75

RHEOLOGY OF EMULSIONS

Edited by P. Sherman, T. Wall & Sons
(Ice Cream) Ltd., London

The proceedings of a symposium on the “Rheology
of Emulsions” held by the British Society of Rhe-
ology, at Harrogate. The papers describe some of the
most recent work on emulsion flow, including the
principles of emulsification, the influence of gums
on emulsion viscosity and the use of model disper-
sions to study the effects of shear on flow.
CONTENTS INCLUDE

Hydrodynamic aspects of the formation of emulsions—
E.S. RATJTAGOPAL; The behaviour of deformable drops
in laminar shear flow—S. G. MASON; Stabilization of
emulsions with gum acacia—E. SHOTTON and R. F.
WHITE; The influence of emulsifier concentration on
the rheological properties of emulsions—P. SHERMAN;
The effect of concentration on the viscosity of suspen-
sions and emulsions—T. GILLESPIE. /56 pages, $7.50

ELEMENTS OF
MATHEMATICAL LOGIC

Jan Lukasiewicz

An English translation of a famous book of great
historical importance, by the late Professor Jan
Lukasiewicz. This work still retains its accuracy and
profound mathematical importance, although writ-
ten some thirty years ago.

It was originally compiled from lectures delivered
at Warsaw University. They covered the two most
simple logical systems — the sentential calculus and
Aristotle’s syllogistic. The methodology of the sen-
tential calculus, and the proof of the completeness
of that calculus have been included.

CONTENTS

Introduction: The sentential calculus; Selected problems
from the methodology of the sentential calculus; The
sentential calculus with quantifiers; Aristotle's syllogistic.

International Series of Monographs on Pure and Ap-
plied Mathematics, Volume 31. 136 pages, $6.50

ADVANCES IN ELECTRON
TUBE TECHNIQUES
Volume 2

Proceedings of the Sixth National
Conference on Tube Techniques
Edited by D. Slater, New York University
Secretary of the Advisory Group
on Electronic Devices
All recent advances in electron tube techniques are
covered in this volume, which is a collection of papers
delivered to the Sixth National Conference on Tube
Techniques in New York. This volume also exam-
ines the fundamental considerations of the emission,
vacuum and structural technologies. It will be valu-
able as a reference book to all scientists, engineers
and technicians with an interest in emission phenom-
ena or vacuum technology.
CONTENTS INCLUDE
European aspects of tube techniques—F. BROOK; Pres-
ent knowledge of residual gases in electron tubes—P.
DELLA PORTA; Improved high mass range resolution
with an omegatron mass spectrometer—J. H. BLOOM;
C. E. LUDINGTON and R. L. PHIPPS; The Gas Ambi-
ent in high power traveling wave tube—R. A. HEIN; Su-
perpower—R. J. BONDLEY; Field emission technology—
W. P. DYKE; and F. M. CHARBONNIER.

296 pages, $20.00

TECHNICAL DICTIONARY OF
RADIO AND TELECOMMUNICATION
INSTALLATIONS

English/German/French/Russian
Edited by H. Plohn

This dictionary presents some 12,000 terms in use in
Radio and Telecommunications in English, German,
French and Russian, to assist experts in many coun-
tries to overcome linguistic difficulties in this impor-
tant branch of industry. The selection of terms con-
tained in this dictionary has been made in such a
way that not only the expert, but also the translator
or interpreter with less specialized knowledge, will
find it possible to translate from each of the languages
included into the three others without consulting
other reference books. The system employed in this
dictionary makes it remarkably easy to use.

1000 pages, $30.00
AGARDograph 59
THE EFFECT OF DISTURBANCES OF
SOLAR ORIGIN ON COMMUNICATIONS

Edited by G. J. Gassmann, Air Force
Cambridge Research Laboratories,
Bedford, Massachusetts

An interesting account of disturbed conditions in the
ionosphere and of the methods used to observe them,
this book contains valuable information unavailable
elsewhere. It consists of papers presented at a Sym-
posium of the Ionospheric Research Committee, held
recently at Naples. It will be invaluable to all con-
cerned with ionospheric research and communica-
tion systems.
CONTENTS INCLUDE
The influence of polar blackouts on VLF circuits.—B.
LANDMAK; Influence of solar flares on transarctic HF
propagation—J. ORTNER; The influence of sudden iono-
spheric disturbances omr back-scatter sounding—R. D.
EGAN and A. M. PETERSON; Solar effects on radio
wave propagation—M. BOSSOLASCO and A. ELENA.
358 pages, $14.00

Additional Titles on Display
at the American Physical Society Meeting

THE MACMILLAN COMPANY

60 Fifth Avenue, New York, N. Y. 10011
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products

indicate temperatures

may solve your acrospace problems

Tempilstik® The most widely

used Tempil® product for determin-
ing temperatures . . . Marks like a
crayon on workpiece—melts when
specified temperature is reached.
Response delay: of the order of a
millisecond.

Tempilaq® A quick drying coat-
ing — for application to glass and
other smooth surfaces. Dries to
“mat" finish . . . melts when spe-
cified temperature is reached—re-
mains glossy on cooling. Response
delay: a few milliseconds for a
thin coating.

Tempil® Pellets for heating
of long duration or when observa-
tion must be at a distance, as in
a furnace. First evidence of melt-
ing constitutes temperature signal.
Response delay: of the order of
seconds—depends on rate of heat
input and conditions of observation.

In imaginative approaches to problems of motion,
guidance and communication in the expanding
dimensions of space, a simple device can often
play an elegant role. Thus, TEMPIL® temperature
indicating products can frequently be employed
when thermometry or pyrometry proves to be less
convenient.

TEMPILSTIK® temperature indicating crayons and
other TEMPIL® products have found many appli-
cations in the development of missiles and in the

exploration of space. A few of them are:

® Monitoring safe operating temperatures of
electronic parts and assemblies.

@ Supplying reliable fusible components for
thermally actuated devices.

@ Controlling the preheating and stress re-
lieving temperatures in welding operations.

® Maintaining optimum temperatures in the
fabrication of massive structures.

® Determining temperatures in nuclear re-
actor operations.

® Establishing skin and exhaust temperatures
of jet engines and rockets.

® Providing refractory high emittance coat-
ings for space probes and vehicles.

For technical assistance or samples for evaluation
please make your request on your company or
official stationery addressed to:

SPECIAL APPLICATIONS DEPARTMENT

@y o
Templl CORPORATION

132 West 22nd Street * New York 11, N.Y.
TWX: 212-640-5478 e Phone: ORegon 5-6610

See us in Booth #63 at the Physics Show
Statler-Hilton Hotel, N.Y.C.—Jan. 22-25
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A recently published general physics
textbook even devotes its concluding
section to Gdodel and the presumed
prool of the inevitably incomplete
character of scientific knowledge. In
view of these evidences of interest,
beyond the circles of professional
mathematicians and logicians, the pub-
lication of a translation ol the original
paper is to be welcomed, and should
be helpful in dispelling misconcep-
tions about Gadel's contribution.

And yet, it may be remarked that
for most American physicists the chief
barrier to comprehension ol Gadel's
work would probably not be one ol
language. The reader of the volume
under review will be greatly helped by
the Introduction, written by the Cam-
bridge logician and philosopher, R, B.
Braithwaite. His discussion makes up
almost hall ol the book, and gives
background material and guidance in
understanding Gadel's procedure.

Gadel rells us the import of his work
in the first few pages of the paper.
He will establish propositions which
are not decidable—propositions which
can neither be proved nor disproved,
il the consistency of the system is to
be maintained. The system he uses
is that of Russell and Whitehead's
Principia Mathematica, and, generally
speaking, Gaodel's results are estab-
lished for any mathematical-logical
system which is “rich” enough to con-
tain ordinary arithmetic. The un-
decidable proposition is, however, not
one which refers to some recondite
aspect of mathematics or logic; rather,
it is a proposition whose content is
statement to the effect that it is not
a provable proposition. At the same
time, it is a formula within the axio-
matic system itself, and is in fact ex-
pressible in numbers. Hermann Weyl
has pointed out that, as Cantor by a
mathematical technique found num-
bers which could not be counted. so
Godel found a mathematical way of
writing statements which could neither
be proved nor disproved.

What is the direct revelance for
physics? It would seem that there is
very littde, if any at all. Suppose a
Godelian sentence were formed in,
say, an axiomatic system of mechanics.
The sentence would not talk about
mechanical properties that had been
correluted with the symbols of the
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system, but about its own unprov-
ability. And, there is a [urther strik-
ing characteristic ol a Gadelian sen-
tence that seems to insure its physical
triviality. Godel showed that in the
metasystem in which we talk about
the undecidable sentence the sentence
is indeed unprovable. as it asserts
about isell, because it is undecidable;
hence, in the metasystem the propo-
sition Is correct. So, as recards truth
content, rather than status in an
axiomatic system, the Godelian sen-
tence is a true one. There is, then, no
irremoviable undecidability. This does
not at all detract from the significance
of the undecidable proposition in
changing our concepts ol provability
and  completeness  lor mathematical
Systems.

We have had our own incomplete-
ness principle in  physics. since the
time, @ lew years before 1930, when
quantum  mechanics  was developed.
There is no immediately apparent
connection between the quantum un-
certainty that was lorced on physics
by observations ol nature and the un-
decidable sentences ol certain logical
systems.  Still, the parallelism in de-
velopment is striking, and may give a
physicist added reason, in addition to
its own intrinsic interest, for studying

Godel's great discovery.

Photographic interpretation by William Thonson Fast Neutron Physics. Part II: Experi-
ments and Theory. J. B. Marion and
. L. Fowler, eds. Vol, 4 of Monographs
and Texts in Physics and  Astronomy,
edited by R. E. Marshak. 2292 pp. Inter-

Post-doctoral appointments science, New York, 1963, S45.00.
at Los Alamos are available Reviewed by H. H. Barschall, University
for the first time to young of Wisconsin

scientists and engineers.
Elementary particle research, . . . :
plasma physics, space physics, which is concerned with techniques,
molecular and cellular biology, appeared over three vears ago (Physics
and cryogenics are among : =t
the areas of opportunity.

The frst part ol Fast Neutvon Physics.

Today, August 1960). The publica

This new program extends tion ol the long-awaited second part

the Laboratory's tradition completes this wreatise. The two parts

J of fundamental research. i :
together [orm a4 monumental work of

|: Qru_:ﬁ_rf(‘rl’ applicants are 2300 pages, containing forty-six chap-
\ invited to send resumes to: ters written by sixty-two authors. All

\ Director of personnel,
/ Division 64-29

interactions ol [ast neutrons are dis-
cussed by the loremost experts in the

.
|
A

aspects of the production and ol the

- field both [rom the experimental and

10 SI‘/? 1 .alam O S theoretical points of view.
RSS! S In the prefuce the editors express

. I [ . .1

ol H Y ?
TT/ SClentlflc la.bora.tory their regret at the delay which oc
{1 OF THE UNIVERSITY OF CALIFORNIA curred in a number of articles between
I . LOS ALAMOS, NEW MEXICO e i ’
1% writing and publication. Some chap-

All qualified applicants will receive consideration for employment without
regard to race, creed, color or national origin. U. S. citizenship required.
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