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9687
Aims and Purpose of the Institute o
L To establish a Translation Panel of competent and highly qualified translators from Russian :
v and other Slavonic languages into Eriglish ; and to make available the services of the Institute o
: : and its Translation Panel to scientists, learned societies, government agencies and industry
throughout the world on 2 non-profit making basis. The Institute shall charge its customers
for these services on a co-operative cost-sharing plan. ‘

1. To encourage, co-ordinate and foster (by the holding of Symposia, for instance) the teaching
' of Russian at higher seats of learning ; and to provide the teaching institutions with the
necessary textbooks and tools of learning which will enable non-Russian speaking scientists . -
to acquire quickly a working knowledge of Russian sufficient for them to read Russian séientific -
literature.

III. To sponsor and foster research into the organisation of scientific information, mechanical
systems for storing and retrieving information, and mechanical translation.

1V. To assist-and advise learned societies and professional bodies on their publication problems
with a view to reducing the cost of printing and distribution of their publications in the
interests of the wider and more efficient dissemination of scientific information. '

V. To translate and disseminate such of the scientific, technical and medical literature printed
in Russian and other Slavonic languages, which, in the opinion of competent scientific
advisors, will be of definite benefit and value to scientists not speaking these languages.

VI. To establish and publish, with the assistance of the appropriate scientific institutions in R
the U.S.S.R. a series of monographs in the English language reviewing progress in broad S
‘areas of Soviet scientific activity.

VIL. A. To publish a journal devoted to reporting translation work done anywhere in the world

from Russian and other Slavonic languages into English in the fields of science, tech-
nology and medicine in order to prevent duplication. o

B. To serve as a forum in which Soviet and non-Russian speaking scientists will be able ' /
to discuss problems of common concern—both scientific and administrative. - .

C. To be a place where people engaged in the teaching of Russian to non-Russian speaking
scientists can report on their experience and exchange information which will te of
assistance to persons working in this field. ‘ ‘

VIII. To compile and publish specialised dictionaries from and into Russian and the principal

Slavonic languages for subjects where such dictionaries are lacking%gg?g?&ﬂﬁﬂ CONTANED:
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~ Scientific Secretary ;
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Telephone : EUSton 4455

London, 18th April, 1957. . Not to be published
Vo prior to 12 p.m. on

N 24th April, 1957.

"ANNOUNCEMENT

Pergamon Institute, a non-profit-making foundation, has recently been
formed in New York, and is in course of formation in London, for the
purpose of making available 10 English-speaking scientists, doctors and
engineers from all countries that are Members of the United Nations, the
results of scientific, technological and medical research and development
in the Soviet Union and other countries in the Soviet orbit.

For the Aims and Purpose of the Institute see Attachment A,

Over a hundred scientists pf international standing from many countries
have given their support and wil. supervise the affairs of the Institute
(see Attachment B for the list of scientists supporting the Institute).

The formation and purpose of the Institute was much influenced by last
November's report to the United Kingdom Government by its Advisory Council
on Scientific Policy, under the chairmanship of Sir Alexander Todd, F.R.S.,
which, among other things, analysed the position as follows: " ... There
would of course be no problem if Russian were widely read, but our .informa-
tion is that only about 2 per cent. of our working scientists can read
Russian, compared with 80 to 90 per cent. who read French, -and 60 per cent.
German. The first thing to be done, therefore, is to encourage the teaching
of Russian as an important modern language in schools and universities .....
The evidence suggests that there must be at least a thousand current Russian
scientific and technical periodicals.* ..... Apparently, over 14,000
scientific and technical books were published in Russian in 1954. But at
present the British Museum is only receiving about 800 a year, the D.S.I.R.
300, and the 170 libraries referred to(above )have less than 1,000 ..cccc0ee
Evidently therefore this country is only receiving a fraction of the output
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of Russian scientific and technical literature..... It is important that
it should be easy to trace any available Russian scientific and techmical
Titerature and that the existence of such literature should be widely
known. The normal way of achieving this is through scientific abstracts.
But, while some Russian journals are already abstracted in Western
countries,. it seems clear that this service is umeven and .inadequate. We
therefore regard the development of an effective system of abstracts, or
summaries, of Russian scientific and technical journals, as far as possible
by expanding the existing services, as an urgent matter. A 'Literature
Information Unit" might be necessary, to complement the work of the
abstracting services by making kmown what exists, and where....... Careful
consideration of the different aspects of the Russian problem is extremely
urgent, if we are to keep abreast of this Russian literature, and also if
we are to avoid the emergence of a number of partial and unsatisfactory
solutions of the type which proves a barrier to subsequent progress.”

* v ., only about 370 different current periodicals are available in this
country ..."

The folloﬁing‘are the projects which have already been started or are
being planned, and some of the services which are availsble:

1. It is planned to hold a Symposium in 1958 either in Washington or in
London, sponsored by the Institute and several interested Universities,
to examine to following problems:

a. How to assist with the establishment of extra curricula courses
for the teaching of Russian in the science, medical and engineer-
ing faculties at higher seats of learning in the English-speaking
world.

b. How to teach the reading of Russian scientific and technical texts
to scientists and technologists in the minimum amount of time.

¢c. VWhat tools of learning are required.

2. Discussions are taking place with the relevant authorities in the
U.S.S.R. on the commissioning of a series of review volumes, with
complete bibliographies, covering broad areas of Russian scientifiec,
medical and technical progress for the period 1920-1956.

3. The Institute now publishes a number of selected Russian journals in
complete translation: .
Atomnaya Energiya (Atomic Energy)

*  Problems of Virology

T b
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‘Problems of Hematology .and Blood Transfusion
Journal of Microbiology, Epidemiology & Immunobiology
Biophysics - |
*  ‘Journal of Oncology o T
*  Physiological Journal of the U.S.S.R.
Elektrichesivp (Electricity)
Physics of Metals and Metallography
'S Soviet Journal of Geophysics.

Those journals marked with an asterisk are published by the Institute
on the initiative and with the financial support of the United States
Department of Health, Education and Welfare, Public Health Service,
The National Institutes of Health. The journal marked with a dagger
is published in association with the National Geophysical Union with
the financial support of the National Science Foundation.

The Institute is in negotiation with Governmment Departments,
learned societies and industrial associations concerning the publica-
tion in translation of a further ten Russian journals in the fields
of electronics, engineering and sgriculture.

The Institute now provides a selection of significant papers from
Russian medical and biological literature (other than those listed
under Point 3 above) which are available to those interested, under
the co-operative cost-sharing plep,. .

The following important Russian monographs and bocks are to be .
published in English in 1957, .including the work of Academician A.N.
Semenov, who recently shared the Nobel Award for chemistry with Sir
Cyril Hinshelwood, and the classic course of theoretical physics by
Academician Landau and his colleague, Professor Lifshitz. Academicians
Semenov and Landau and Professor Lifshitz are co-operating with the
Institute in bringing their books up to date, by adding a great deal
of new and hitherto unpublished research results. It is poteworthy
that other Soviet authors, whose monographs, books and articles are
being translated by the Institute are also co-operating by bringing
their work up to date, checking proofs, making available illustrations
etc. This co-operation is most valuable for the work of the Institute.
The books being translated are: ’

Ambartsumian Theoretical Astrophysics



Fedoseev

-4 -

Landau and Lifshitz
Shklovsky

Fock
Vonsovskii & Shur

Semenov
Topéhiev

Topchiev, Zavgorodnii
and Paushkin

Quantum Mechanics
Statistical Physics
Mechanics of Continuous Media

The Solar Corona
Relay Protection of Power Systems
Theory of Space, Time & Gravitation

Ferromagnetism

Some Problems of Chemical Kinetics
and Reactivity

Nitration of Hydrocarbons and
other Organic Compounds

Boron-Fluoride and its Compounds
as Catalysts in Organic Chemistry

Krasnosel'skii Topological Methods in the Theory

of Non-Linear Integral Equations
N. Sissakian Biochemistry of the Chloroplastes
S.G. Mikhlin Integral Equations and their

Applications to Certain Problems
in Mechanics, Mathematical Physics
and Technology.

Institute Services:

Available to learned societies, Government departments, trade associations,
individual scientists, doctors and engineers.

1. Any person in the above categories wishing to keep informed of what is
being published in the U.S.S.R. and other countries in the Soviet orbit may
gpply to the Institute to receive, free of charge, a monthly contents list

in English of all the significant articles and books being currently
published in his field of interest in these countries. Persons interested

in any article mentioned in these contents lists may order from the Institute
a full English translation which will be supplied with a minimum of delay. The
charge for such a translation will be on a co-operative cost-sharing basis.
This means that the costs will be shared equally with others requesting the
article. The costs will be assessed on orders obtained for this translation

A
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over a period of six months, and the charges to recipients of these papers
will be made six months after the first request. In any case the maximum
charge for these translations shall not exceed £1.10.0. ($4.00) per
thousand Russian words.'

2. The Institute will undertake to supply, on request, detailed and

exhaustive bibliographical information on work published in the U.S.S.R. o
and other Soviet orbit countries on all subjects in the field of science,
technology and medicine; such services will be quoted for and charged at

cost. :

3. The Institute will undertake, on request, to evaluate work published

in the fields of science, technology and medicine in the U.S.S.R. and other

- Soviet orbit countries. The Institute will also be able to provide abstracts
and resumes of such publications. ' '

b
.

4. The Institute will provide, with the co-operation of the respective
National Academies of Sciences in the U.S.S.R. and other Soviet orbit
countries, to learned societies, Government departments and industrial organi-
zations only, for the purpose of research and reference, books and journals
published in the U.S.S.R. and the Soviet orbit countries, including micro-
cards and micro-films when available of books and articles published over

the past twenty years in these countries, including material published

during the 1939-1945 war as far as available.

5. The Institute will undertake the complete translation of selected
journals and books if suitably recommended by learned societies, Government
departments or trade associations.

6. The Institute can undertake, with the aid of its expert panel of
translators, resident all over the world, translation work in all branches
of science, technology and medicine from and into amy language, including
Chinese and Japanese.

7. The Institute will make available to learned societies and individual
scientists, doctors and engineers in the U.S.S.R. and the other Soviet orbit
countries reciprocal services on the same non-profit making basis in return
for their co-operation.
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cc - 1 = Ur, Frederick H. Schaidt
Director of Security o : ,
Depariment of Healtih, Education and Felfare
Fourth Street and Independence Avenue, S. ¥,
Woshingion, De Co . ‘

cc = 1 - Dr. A. T. Waternan
Director - )
Notional Science Foundation
1520 H Street, Ne e
Yashington, De Ce

cc -~ 1 - Atomic Energy Commission

NOTE SAC, BUFFALO ¢

. New York is origin in the above-entitled case.
Copies of Buffalo letter 6-12-57 and its enclosures Ze;e
Jurnished to the New York Office and the 1legatg in London
and Ottawa by routing slip 6-19-57. Buffalo. letter 6-12-57
was entitled "Pergmmon Institute, Internal Security =
Miscellaneous.” . :
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An investigation o gﬂan

was closed in April, 1957.

bl

investi- M-

S)iopires o
Pative reports have been jurnisned to thé Atomic Emergy el &
Commission because of Yaoxwell's interest in atomic energy. AJ\ ok

Oon July 1, 1557, Mr. C. A. Palazzolo, Chief,
Internal Security Branch, Division of Security, Atomic
Energy Commission (AEC), furnished the Liaison representative
the enclosed pamphlet entitled‘"Zhe%?@rgamon Library of Atomic
Energy" which is published by Mazwell.

At the same ﬁégzsgalazzolo aelso furnished a copy of
an AEC document_entitled \oummary of Association of Ian Marwell
and Pergamon Press With AEC Program Personnel,' which is also
enclosed. In furnishing this summary, Palazz0lo emphasized

- that he was doing this on a confidential basis. He said the
summary and the copy of the above~described publication were
being furnished to the Bureau as a matter of information.
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Fully descriptive brochures on all publications mentioned, as well as any other inform-
ation, may be obtained by writing to the Pergamon office most convenient to you.

Customers in U.S.A. and Canada should send their orders to the McGraw-Hill Book Co.,
Inc., 330 West 42nd Street, N.Y., except for those titles which are not marked with an
asterisk, which should be ordered from Pergamon Press, Inc., 12
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AIMS AND PURPOSE OF THE
 PROGRESS IN NUCLEAR ENERGY SERIES

The editors and publishers intend that the Progress in Nuclear Energy Series shall be the
authoritative international ‘medium of publication of review articles on all aspects of atomic
energy. ' S ‘ -

We aim to assist all persons engaged in the sciences concerned with atomic energy and
its applications, as well as individuals who desire education in nuclear science and technology
to whom the review articles should provide a valuable aid.

The primary purpose of each series will be to contribute to the advancement of the art
with which it deals, in addition to making the presently known information more readily
accessible. It will try to point the direction for future progress. '

Contributors are asked not merely to compile a precis of recent papers or annotated lists
of references, but to write critical reviews discussing the subjects from their own point of view,

which may be read with profit by many who are not experts, and will provide specialists with
a general survey of recent work and ideas.
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PROGRESS IN NUCLEAR ENERGY SERIES I

PHYSICS & MATHEMATICS *

Editedby R. A. CHARPIE, Oak Ridge National Laboratory
" D.J.HUGHES, Brookhaven National Laboratory -
D.J.LITTLER, A.ERE., Harwell
S. HOROWITZ, CEA., Saclay

content.s

i s “ o
‘ 1956
Foreword b_v‘ Sir John Cockeroft. The Cross Section of the Fission Product 8
Foreword by V. F. Weisskopf. Poison XelS.S as a Function of Energy
. . by S. Berustein and E. C. Smith.
Summary of Data on the Cross Sections
. rone Resonance Capture Integrals by R. L.
and Neutron Yiclds of U233, U235 and . v
Pu239 by J. A. Harvey and J. E. Macklin and H. S. Pomerance.
Su- i Y e s - Dclayed Neutrons by G. R. Keepin.
anders. ) ) Homogeneous Critical Assemblies by Dixon
Resonance Structure of U233, U235 and Callihan. .
Pu239 by P. A. Egelstaff and D. J. The Physics of Fast Reactors by J. Codd,
Hughes. L. R. Shepherd and J. H. Tait.
Theorctical Analysis of Neutron Reson- Heterogeneous Methods for Calculating ‘
ances in Fissile Materials by H. A. Bethe. Reactors by S. M. Feinberg. F
Technignes for Measuring Elastic and Non- Highly Enriched Intermediate and Thermal
Elastic Neutron Cross Sections by L. Assemblies by H. Hunwitz, Jr., and R.
Crunberg, R. B. Day, L. Rosen, R. F. Ehrlich.
Taschek and M. Walt. Index.
398 pages » Well illustrated. 84s. net. (512.00) i?

‘The wide scope of the material presented at the Geneva Conference may be indicated by
the fact that Pergamon Press and McGraw-Hill Book Co. have developed the information
into eight volumes: Physics and Mathematics, Reactors, Process Chemistry, Technology and
Engineering, Metallurgy and Fuels, Biological Sciences, Medical Sciences, and Economics.
Each volume serves as the first of a continuing series which will present an annual review
of the field. The papers which make up the present volume are more than re-edited versions
of the originals; in most cases the results of several papers have been combined into a single
unified presentation. Data and experimental techniques from laboratories in different
countries have been critically compared and co-ordinated—a task which was not possible
in the original papers due both to the haste with which they were prepared and to the lack
of opportunity for comparison prior to the conference itself. The more important contributions l;
in physics and mathematics are collected here into eleven review articles’. — Physics Today
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PROGRESS IN NUCLEAR ENERGY SERIES I

Editedby D. J. HUG HES, Brookhaven National Laboratory
: ‘ J.E.SANDERS,A.E.R.E., Harwell

contents . R

1 Measurement and Theory of Neutron 6 Resonance Integrals and their Ap-
Spectra in Reactors by M. J. plication to Reactor Calculations
Poole, R. Nelkin and R. S. Stone. by J. Chernik. - o

9 Diffusion Measurements .with Pulsed 7 Monte Carlo Methods by G. Goertzel.
Neutron Sources by G. von Dardel 8 Reactor Response to Reactivity
and V. V. Sjostrand. Changes during Xenon Transient by

3 Thermal and Resonance Cross Sections H. L. Garabedian, -R. S. Varaga
of Non-Fissile Heavy Nuclei by and G. G. Bilodeau.

J. A. Harvey and R. Schiwcarz. 9 Calculations on Heterogeneous Heavy

4 Fast Neutron Data on Thorium, Water Reactors by A. Haussitt.
Uranium and Plutonium Isotopes 10 Review of Nuclear Physics in the
by W. D. Allen and R. L. Henkel. U.S.S.R.

5 The Standardization of Neutron
Sources by R. Richmond.

Extracts from Reviews of Volume L

¢ .. This is a stimulating book and should prove of great use in reactor design and operation.

It is not, nor is it intended to be, an introductory course to this subjcct. Those, however,

with a basic knowledge of reactor theory will find within it much to interest them.’
—Engineering.

¢, .. It will be seen that the nature of the reviews is such as to exclude information of ephe-
meral value, so it is to be expected that this first volume, and those of the remainder of the
series, if they conform to the high standard which it sets, will find a place in reference libraries
for many years to come.’—Electrical Energy.

¢, . . It is extremely valuable as an up-to-date work of reference to those actively engaged
or interested in the physical aspects of nuclear reactors.’—Inst. of Marine Engineers.
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contents

Foreword by L. R. Hafstad.

Foreword by Sir Christopher Hinton.

Canadian Research - Reactors by D. G.
Hurst and 4. G. Ward.

U.S. Research Reactors by A. M. Weinberg.
and J. F. Huffman.

Soviet Research Reactors by D. I
Blokhintsev and S. M. Feinberg.

European Research Reactors by J. Gueron.

U.K. Research Reactors by F. W. Fenning.

The Pressurized Water Reactor (PWR)
Power Plant at Shippingport, Pa., by

. J. W. Simpson, M. Shaw, I. H. Mandil
and N. J. Palladino.

492 pages.

Editedby B. 1.

"'M.TROCHERIS, CEA, Saclay

Well illustrated.

Design and Operating . Experience of a
Prototype Boiling Water Power Reactor
by J. R. Dietrich, H. V. Lichtenberger
and W. H. Zinn. :

Aqueous Homogeneous Power Reactors

- by R. B. Briggs and J. A. Swartout.

The Graphite-Moderated, Gas-Cooled Pile
and its Place in Power Production by
Sir Christopher Hinton.

The Sodium-Cooled Graphite Reactor by
Chauncey Starr.

Review of Fast Power Reactors by W. H.
Zinn.

Catalogue of Nuclear Reactors.

Index.

£5 net. (514.00)

SPINRAD, Argonne National Laboratory

N.L.FRANKLIN, UK.A.E.A,, Risley

provisiohal contents

1957

The Liquid Metal Fuel Reactor.
The Norwegian Boiling Water Reactor.

Argonaut.
Physics of U-H,0 Lattices.

B N

5 Reactor Transient Experiments.

6 Reactors of the U.S.S.R.

Other contributions are being arranged.
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Ores by G. G. Marvin and E. F.
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The Fumeless Dissolving of Uranium
by G. L. Miles.

CrEMICAL PRINCIPLES OF RADIOCHEMICAL
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Chemical Principles in the Separation
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by J. M. Fletcher.
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The Behaviour of Fission Products in
Solvent Extraction Processes by F. R.
Bruce. N

Chemical Studies for the Separation of
U233 from Irradiated Thorium by
H. A. C. McKay and J. M. Fletcher.

Wer PROCESSES FOR RADIOCHEMICAL

SEPARATIONS

The First Use of Bxsmuth Phosphate
for Separating Plutonium from
Uranium and Fission Products by
S. G. Thompson and G. T. Seaborg.
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SERIES III

Reprocessing of Reactor Fuel and

Blanket Materials by Solvent Ex-

traction by F. L. Culler.

A Solvent Extraction Process for the
Separation of Uranium and Plutonium _
from Fission Products by Tributyl
Phosphate by J. R. Flanary.

The Processing of Uranium-Aluminium
Reactor Fuel Elements by F. L.
Culler. .

The Separation of U233 and Thorium
from Fission Products by Solvent
Extraction by 4. T. Gresky.

Plant Experience in the Extraction of
U233 by I. Wells and C. M. Nicholls.

Liquid-liquid Extraction Equipment for
Radioactive Processes by H. R. C.
Pratt.

The Processing of Aqueous Homo-
geneous Reactor Fuel by D. E. Fer-
guson.

Tue SeparaTioN OF URANIUM BY VoLa-
TILIZATION AS URANIUM HEXAFLUORIDE
Fundamental Chemistry of Uranium

Hexafluoride Distillation Processes for
the Decontamination of Irradiated
Reactor Fuels by H. H. Hyman, R. C.
Vogel and J. J. Katz.

The Bromine Trifluoride Process for
Metallic Uranium Fuel Elements by
H. H. Hyman and J. J. Katz.

The Chlorine Trifluoride Process by
R. A. Gustison, E. J. Barber. S. T.
Benton, H. A. Bernhardt and T. S.
McMillan.

408 pages
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Well illustrated.

Processing of - Irradiated Enriched
Reactor Fuels using Uranium Hexa-
fluoride by R. C. Vogel. .

PYROMETALLURGICAL PROCESSES

__ The Principles of High-Temperature
Fuel Processing by F. S. Martin and
G. L. Miles.

Melt Refining of Uranium by H. M.

Feder, N. Chellew and M. Ader.
High-Temperature  Fuel Processing

Methods by E. E. Motta.
High-Temperature Processing of Neutron-

Irradiated Uranium by 4. M. Atkm.

and D. E. McKenzie.

The Purification of Uranium Reactor
Fuel by Liquid-Metal Extraction by
A. F. Voigt. '

The Processing of Irradiated Uranium
by  High-Temperature Oxidation
Reactions by F. S. Martin and G. L.
Miles.

IsotorE . PRODUCTION  AND

PropucT TREATMENT

The Preparation of Radioisotopes by
A. F. Rupp.

The Preparation from . Irradiated
Uranium of I131 and certain other
Fission Products by W. J. Arrol, J.
Chadiwick and J. Eakins.

The Extraction of Strontium from Fission
Product Solutions by T. V. Healy,
P. Carter and P. E. Brown.

The Treatment of Ruthenium-rich Radio-
active Effluents by Sulphide Processes
by F. S. Martin and G. L. Miles.

FissioN

84s. net. (312.00)
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SERIES III

N

Ediedby F. R. BRUCE, Osk Ridge National Laboratory

J. M.

FLETCHER, AERE., Harwell

H. g H. HYMAN, Argonne National Laboratory |

_outline of contents

PARTI
Preparation of Feed Materials.
1 Recovery from Ores. L .

2 Conversion of ancentratés to Inter-
mediates and Feed Materials

PART 11

Processing of Irradiated Fuels

3 Aqueous Processes.

4 Non-aqueous Processing.

5 Waste Processing.

6 Recoverv of By-Products from Irra-
diated Fuels.

ParT 11
Processing of Special Reactor Materials

APPENDICES ‘

Physical Properties of the System
U0,(NO;),-AlNO;) ;-H 20-HINO;

Table of Extractants for Solvent-Ex-
traction Processes.

Radioactivity Associated ‘with Uranium,
Thorium, and Plutonium. :

Date for TBP Systems.

“The editors have achieved a considerable measure of success in selecting and converting into
a coherent whole a number of papers which, hecause they were written as separate entities,
vary considerably in quality and style, ranging from near sketch outlines to detailed descrip-
tions and schematic flowsheets. Nevertheless the complete work stands as probably the most
complete exposition to date of the chemical and chemical engineering aspects of reactor
technology.’—Journal of Royal Institute of Chemistry. A
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SERIES IV

TECHNOLOGY & ENGINEERING™

Reactor Coolants, Moderators, Heat Transfer,

Reactor Chemistry and Corrosion of Reactor Materials

Editors R. HURST, A.E.R.E., Harwell

.S. McLAIN, Argonne National Laboratory

contents

Foreword by Willis Jackson.
Foreword by F. H. Spedding.
1 HEeavy WATER
Survey of Heavy-Water Production
Processes by Manson Benedict.
Final Concentration of Heavy Water
by Rectification by P. Baertschi
and W. Kuhn.
2 GRAPHITE
The Production and Properties of
Graphite for Reactors by L. M.
Currie, V. C. Hamister and H. G.
MacPherson.
- Production of Nuclear Graphite in
France by P. Legendre, L. Mondet,
P. B. Arragon, P. Cornuault, J.
Gueron and H. Hering.
3 BERYLLIA
The Production of Pure Beryllium
Oxide by J. C. Hutter and L. Pingard.
The Sintering of Beryllium Oxide by
R. Caillat and R. Pointud
Technology of Manufacturing Items
of Pure Beryllium Oxide for Use
in Nuclear Reactors by G. 4.
Meyerson.
4 Lriouip METALS
Liquid Metal Handling by S. G. Bauer.

TEN

Sodium and Sedium-Potassium Alloy
for Reactor Cooling and Steam Gene-
ration by T. Trocki, W. H. Brugge-
man and F. E. Crever. :

ENGINEERING

Pumping of Liquid Metals by 4. H.
Barnes.

Mechanical Pumps for Power Cooling
Systems by G. W. K. Ford.

Boiling Heat Transfer by H. A. Roberts.

Heat Transfer by Compressed Gas
in the Saclay Pile by J. Yvon.

Heat Transfer by Molten Metals by
M. A. Mikheyev, V. A. Baum, K. D.
Voskresenky and O. S. Fedynsky.

Liquid Metal Heat Transfer by W. B.
Hall.

Liquid Mctal Heat Transfer Predictions
by R. N. Lyon.

On the Possibility of Improving the
Heat Transfer between Uranium and
Aluminium Surfaces in Contact by
F. Boeschoten.

Thermal Strains and Deformations in
the Rod and Canning of a Hetero-
geneous High Flux Reactor by M.
Ristic, M. Novakovie, P. Anasta-
sijevic and N. Kondic.

A TR Y.

e e



R 010 S e T rn

- ———— ——

PROGRESS IN NUCLEAR ENERGY

SERIES IV

6 REeacror CHEMISTRY AND CORROSION

433 pages.

The Radiolytic Behaviour of Water
in a Nuclear Reactor by R. F. S.
Robertson. e

Pressurized Water Reactor (PWR)
Water Chemistry by T. Rockwell
and P. Cohen. )

Survey of Homogeneous Reactor
Chemical Problems by C. H. Secoy.

Aqueous Uranium and Thorium Slurries

by A. S. Kizes and R. N. Lyon.

outline of contents
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Well illustrated

1957

Corrosion of Aluminium by J. E.

Draley.

- Aqueous Corrosion of Zirconjum and

its Alloys at Elevated Temperatures
by D. E. Thomas.

Corrosion by Liquid Metals by L. F.
Epstein.

Metallurgical Studies on Liquid Bis-
muth and Bismuth Alloys for Reactor
Fuels or Coolants by J. R. Weeks.

INDEX

84s. net. ($12.00)

Edited by R. HURST, A.ERE., Harwell :
R. N. LYON, Oak Ridge National Laboratory

SRR
1 MATERIALS (MODERATORS AND
COOLANTS)

Organjc‘Coolants and Moderators.

Factors affecting the Density of Beryllia.

The H,S Process for Production of
Heavy Water.

‘Uranium Oxide Slurries in Sodium.

The Metallurgical Properties of Bismuth
Solutions and Slurries.

ReAcToR CHEMISTRY AND CORROSION

The Catalytic Recombination of Hydro-
gen and Oxygen in Homogeneous
" Reactors.

Corrosion in the Homogeneous Aqueous
Reactor.

Reactions between Fuel Elements
Gaseous and Coolants.

Chemical Aspects of Gas Cooled
‘ Reactors. :

3 ENGINEERING

COMPONENTS - AND
TECHNIQUES

Canned Rotor Pumps.

The Design of Vessels for Reactors.

Engineering Components for Liquid.
Bismuth Circuits.

Thermal Stresses in Fuel Elements.

Reacror Unir OPERATIONS

Heat Transfer from Gaseous Coolants.

Review of Heat Transfer from Liquid
Coolants.

The Sodium System in S.R.E.

Reacror CoNTROL.

Electro-mechanical Design Problems in
Research Reactors.

Reactor Instrumentation.

Reactor Safety Problems.

ELEVEN
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SERIES V

METALLURGY & FUELS"®

Editors H. M. FINNISTON, AE.RE, Harwel
J.P.EOWE,C&nogaPatk,California'““'

contents

Foreword by Cyril Stanley Smith
THE PRODUCTION AND PREPARATION
oF Urantum METAL

1-1 Fundamental Considerations
J. H. Buddery and H. J. Hedger.

by

1-2 Production of Uranium Metal by 4 TeE PrysicaL METALLUR(%Y oF Pru-
the Reduction of Uranium Tontum by A. S. Coffinberry and
Tetrafluoride by H. J. Hedger. M. B. Waldron. ﬁ
1-3 Production of Uranium Metal by 5 TeE PREPARATION AND PROPERTIES R
Calcium and Magnesium Re- OF THE Rare Eartms by F. H. 1%
duction of its Oxide by J. H. Spedding and A. H. Daane. i
Buddery. 6 Ceramics
1-4 Production of Uranium Metal by 6-1 The Prepa‘ratxon, F abl:ication, a.nd
Electrolysis by J. H. Buddery Properties of Uranium Carbide
and H. J. Hedger. and Uranium-Uranium Carbide
1-5 The Fabrication of Uranium and i;rmets Rb)' I;: Tﬁar:es, w. f'r
its Alloys by L. M. Wyatt. W"‘l’ll'm’ * 4 P A;C ray, J. B 3
1-6 High Purity Uranium by B. vaams and L. Hurray. t
Blumenthal and R. A. Noland 6-2 The Techno];))gy of Urania and F
1.7 The Physical Metallurgy of i?:;a by P. Murray and D. T
Uranium by F. G. Foote. 7 FueL ELEMENTS

TrORIUM

2-1 Thorium by H. A. Wilhelm.

2-2 The Production of Thorium Metal
by G. E. Kaplan.

BERYLLIUM AND ZIRCONIUM

3-1 Technology of Beryllium and
Beryllium Oxide by W. W.

Beaver.

3-2 The Powder Metallurgy of Beryl-
lium by J. Williams.

3-3 The Production of Zirconium and
Hafnium by S. M. Shelton, E.
D. Dilling, and J. H. McClain.

7-1 The Metallurgy of Reactor Fuels
by John P. Howe.

7-2 The Fabrication of Fuel Elements
for the BNL Reactor by D. A.
Gurinsky.

7-3 Dispersion Type Fuel Elements
by C. E. Weber and H. H.
Hirsch.

TWELVE




R S S

Salens -

AUk Ll

J
!

SERIES V

-~

7-4 Preparation, Properties, and Clad-

7-5

ding of Aluminium-Uranium

Alloys by H. A. Saller
MTR-Type Fuel Elements by J. E.

Cunningham and E. J. Boyle.

8 Tue EFFECTS OF IRRADIATION .

8-1

8-2

8-3

.- 84

8-5

Fundamentals of Lattice Dis-
placements Produced during Ir-
radiation by G. H. Vineyard.

Review of Radiation Damage to
Graphite by G. R. Henning.

Radiation Damage in Fissile Ma-
terials by S. F. Pugh.

Radiation Damage in Covalent
and Ionic Solids by J. H. O.
Varley. ’

Radiation Damage in Metals and
Alloys by G. H. Vineyard.

9 Sorip StATE PHYSICS
91 General Survey by G. E. Bacon.

805 pages.

PROGRESS IN NUCLEAR ENERGY

9-5

9-6

INDEX

Well illustrated.

Neutron Diffraction Research in
the US.A. by E. 0. Wollan
and C. G. Shull.

Thermal Inelastic Scattering of
Cold Neutrons in Polycrystalline
Solids by K. S. Singwi and
L. S. Kothari.

" Investigation of the Structure
of Molecules and the Structure
of Liquids by Scattering -of
Thermal Neutrons by J. A4.
Janik. .

The Chemistry and Crystal Che-
mistry of Heavy Element Com-
pounds by S. Fried and W. H. -
Zachariasen.

Physics Research with Reactors
by A. W. McReynolds.

147s. net. ($21.00)

‘... an extraordinarily fine piece of work. Careful editing has assured reasonable uniformity '

from section to section and there is very little overlapping—no mean achievement when

over 40 authors are concerned. The index runs to nearly 20 pages and is ample. Each section
of the book is preceded by an abstract and is followed by an alphabetical list of references,
an arrangement that avoids a lot of reference numbers and footnotes. Higher mathematics
are hardly used and there is no reason why any of the chapters should not be read and ap-
preciated by any metallurgist of average attainments,’—Metal Industry
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SERIES V

METALLURGY & FUELS"

Editors H. M. FINNISTON, AERE, Harwel

J. P. HOWE, Canoga Park, California
outline of contents ‘

Parr 1
Basic Materials
Uranium
Extraction Metallurgy in the U.S.S5.R.
Extraction Metallurgy in Sweden.
Electrolytic Production.
Fabrication (including Alloys).
Casting — Extrusion — Rolling —
Powder metallurgy — Heat treatment
of uranium and its alloys — Metal-
lography of uranium — Zone melting
— Hydrogen in uranium — Compati-
bility.
Thorium
Extraction Metallurgy.
Fabrication (including Alloys).
Casting — Powder metallurgy and ex-

trusion — Arc melting — Induction
melting — Physical properties of
metal and alloys.

Plutonium

Extraction of Metal.

Fabrication (including Alloys).
Casting — Extrusion — Rolling —
Powder Metallurgy — Physical and
mechanical properties of metal and
alloys.

Zirconium

Extraction.

Physical and Mechanical Properties of
Alloys.

Fabrication (including Allloys).

Manufacture of Reactor Vessel for H.T.R.

Arc Melting,

FOURTEEN
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Extrusion and Drawing.
- Surface Treatment.
Reaction between Uranium and Zirco-
nium.
Welding.
Beryllium
Extraction.
Fabrication.
Powder Metallurgy.
Solid State Reactions between Beryl-
lium and other Metals.
Casting.
Niobium
Extraction (including Separation from
Tantalum).
Fabrication.
Sintering — Drawing — Heat treat-
ment — Effect of impurities — Struc-
ture — Physical properties.
Vanadium :
Extraction (including Separation from
Tantalum).
Fabrication. _
Sintering — Drawing — Heat treat-
ment — Effect of impurities — Struc-
ture — Physical properties.
Control Rod Materials
Hafnium, boron and compounds based
on them or containing them.
Ceramics
Uranium Oxide.
Thorium Oxide.
Plutonium Oxide.
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SERIES V

Crucible Materials for Atomic Energy
Application.

Fuels and Fuel Components

Aluminium Base Elements for Research
- Reactors. '

P.W.R. Type Oxide Elements. = -
Borax Type Elements.

‘S.G.R. Type Elements.

Elements for Gas Cooled Reactor.
Elements for Power Reactors in U.S.S.R.
Elements for Power Reactors in France.
Elements for N.P.D.
Elements for the Norwegian Reactor.
E.B.R. Elements. :
Steel and Welding Problems of Pressur
Vessels. .
Metallurgy of Liquid Metal Fuel Systems
including Slurries.
Wetting by Liquid Metals.
Non-Destructive Testing of Fuel Ele-
ments.

Behaviour of Fuel Elements under Reactor

Conditions

Uranium Base Elements (Uranium over

90%).

Uranium Oxide Elements.

Dispersion Type Elements (Uranium up
to 50%).

PArT I1
Solid State Physics and Physical Metallurgy

Crystallography of Transformations in
Uranium.

Preferred orientation in Uranium, Thor-
ium, Zirconium.

Kinetics of Transformations in Uranium
and Alloys.

Structures of Intermetallic Compounds
of Heavy Elements.

Effects of Radiation on Uranium, its

Alloys and Compounds. . —— ..

Effects of Fast Neutron Bombardment of
Metals. v

Effects of Fast Neutrons at Low Tempera-
tures on Metals. :

Effect of Neutron Irradiation on Mech-
anical Properties.

Effects of Radiation on Inorganic Crys-
“talline-and Glassy Compoinds. .

Radiation Effects on Properties of Struc- -

tural Materials at Elevated Tempera-
tures. '

Electronic Structure of the Heavy Ele-
ments.

Plutonium Alloy Systems.

Advances in Neutron Diffraction in Rela-
tion to Solid State.

Uranium Alloy Systems.

Thorium Alloy Systems.

Zirconium Alloy Systems.

Radiation induced Changes in Graphite.

Modification of the Properties of Uranium
by Alloying.

Strength and Creep of Uranium and
Alloys.

Solid State Concepts and their Applica--
tion to corrosion Problems.

The Negative Coefficient of Thermal Ex-

pansion of Plutonium.
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SERIES VI

BIOLOGICAL SCIENCES"

Editedby J. BUGHER, Rockefeller Foundation, New York
J.COURSAGET, CEA,, Saclay

cohtents

Foreword by John C. Bugher.

Foreword by.V. R. Khanolkar.

Modes of Radiation Injury: Bone and
Carcinogenesis; and Sterility and Foetal
Damage by Austin M. Brues.

Genetics—Fundamental Effects of Radia-
tions and the Hazard to Man by T. C.
Carter.

Genetics — Agricultural Applications by
T. C. Carter. '

The Use of Radioactive Isotopes in the
Study of Certain Agricultural Problems
by R. Scott Russell and L. J. Middleton.

The Use of Radioactive Isotopes in the
Study of Plant Nutrition,

I. The Mechanism of Ionic Aec-
cumulation by Plants by R. Scott
Russell.

205 pages

Illustrated

T J.F.LOUTIT, M.R.C, Harwell

IL Plant-Soil
R. Scott Russell.
1II. The Entry of Nutrients into
Plants through Stem, Leaf, .and
Fruit, as indicated by the Radio-
active Isotopes by H. B. Tukey
and S. H. Wittwer.
Some Applications of Tracer Technique
with Cl4 in Plant Biochemistry.
1. “ Photosynthesis by J. 4. Bassham
end M. Calvin.

II. Synthesis and Metabolism of Plant
Products by H. K. Porter.,
Radioisotopes in the Study of Mineral
Metabolism by C. L. Comar and R. H.

Wasserman.
The Use of Radioisotopes in Animal
Biochemistry by Jean Roche.
InpEX.

Relationships by

50s. net ($7.00)

CONTENTS OF VOLUME 2 TO BE ANNOUNCED LATER
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SERIES VII

MEDICAL SCIENCES”

Editers J. C. BUGHER, Rockefeller Foundation, New York
J. COURSAGET, CE.A, Saclay_
J.F.LOUTIT, MRC, ‘Harwell

contents

Foreword by Robert S. Stone.

Foreword by Sir Ernest Rock Carling.

Radioactive Isotopes in Medical Diagno-
sis by E. H. Belcher and W. V.
Mayneord.

The Diagnosis and Investigation of
Disease with Radioactive Isotopes
by Joseph F. Ross.

Radioactive Materials for Internal
Therapy by J. S. Mitchell.

Principles and Standards of Radiation
Safety by W. Binks.

Health and Safety Activities in Reactor
and Chemical Processing Plants by
A. J. Cipriani.

Dosimetry of Ionizing Radiation by

G. Failla.
INDEX.

3 Nuclear Rgdiations for Radiotherapy
with External Sources by J. S
Mitchell.

165 pages 42s. met ($6.00)

CONTENTS OF VOLUME 2 TO BE ANNOUNCED LATER

¢, . . This volume of 165 pages is a mine of information which will be of the greatest service
to those already, and to those about to become, engaged in a rapidly developing branch of
medicine.’— Proceedings of the Royal Society of Medicine. '

“Here is a book the medical profession has long been looking for. The rapid and extended
uses of radio-isotopes in medicine and surgery has stimulated an interest in the basic prin-
ciples of radio-activity. This book provides a series of self-contained chapters on radio-active
isotopes in medical diagnosis, investigations of disease with radio-active isotopes, and the
extended use of nuclear radiations. It also sets out the principles and standards of radiation
safety, factors which the medical profession as a whole should be familiar with.

Each chapter has a most comprehensive list of references to all modern literature dealing
with this important subject. A most instructive book.”—The Medical Press.
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SERIES VIII

THE ECONOMICS OF NUCLEAR POWER*
INCLUDING ADMINISTRATION AND LAW

EditorsJ. GUERON, Commissariat a PEnergie Atomique, Paris
J. A. LANE, Oak Ridge National Laboratory

I. R. MAXWELL,

Pergamon Press

J. R. MENKE, Nuclear Development Association, Inc.

contents

1956

Foreword by Sir Claud Gibb.
Foreword by Philip Sporn.
1 Neeps AND RESOURCES

World Energy Requirements in 1975
and 2000.

The Reserves of Conventional Fuels
by E. A. G. Robinson and G. H.
Daniel.

Economic Growth and Energy Con-
sumption by E. S. Mason.

Nuclear Energy in the Future World
Energy Balance.

Some Economic Implications of Nuclear
Power for Under-Developed Countries.

Alternate  Energy  Sources (Un-
conventional Types) by Farrington
Daniels. 2

Perspectives for the Development of
Power Production in the Czecho-
slovak Republic and the Importance of
Nuclear Energy for Peaceful Purposes
by Augustin Sevcik.

Nuclear Fuel for the World Power
Programme by Jesse C. Johnson.
An Estimate of Energy Requirements

by P. Ailleret.

EIGHTEEN

The Role of Atomic Power in India
and Its Immediate Possibilities by
H. J. Bhabha.

Forecas: of Development of the Electric
Power Industry of China in the
Next Fifty Years by Yun-Suan Sun.

The Brazilian Plan of Electrification
and the Possibilities of Atomic Power
by E. Motta Rezende.

The Role of Energy and the Role of
Nuclear Energy in the United States
by Philip Sporn.

The Comparison of an Atomic and a
Coal-Fired Electric Power Station
by D. I. Blokhintsev and N. A.
Nikolayev.

NucLear Power Economics

An Evaluation of Geneva and Post-
Geneva Nuclear-Power Economic
Data by James A. Lane.

The Cost of Power and the Value of
Plutonium from Early Nuclear Power
Stations by J. A. Jukes.

The Atomic Power Market in the
United States and Overseas by Karl
M. Mayer.
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THE ECONOMICS OF

NUCLEAR POWER

SERIES VIII

-

5

532 pages.

Capital Investment 'Required for

Nuclear Energy by W. Kenneth

Davis. :

The Role of Nuclear Energy in Relation
to Other Methods of Electricity
Generation™ by J. M. Kay.

NucLear Fuer CycLes

An Introduction to Papers on Fuel
Cycles by John R. Menke.

Some Economic Aspects of Nuclear

Fuel Cycles by W. B. Lewis.

Fuel Cycles and Types of Reactor by

.J. V. Dunworth. - .

The Possible Role of Thorium in
Nuclear Energy by J. V. Dunworth.

Survey of Fuel Cycles and Reactor
Types by Alvin M. Weinberg.

Reactivity Changes and Reactivity
Lifetimes of Fixed-Fuel Elements
in Thermal Reactors by B. I. Spinrad,
J. C. Carter and C. Eggler

Reactor PrRoGcraMMEs axDp REeactor

Ecoroyic Dara

The Graphite-Moderated, Gas-Cooled
Pile and its Place in Power Production
by Sir Christopher Hinton.

Objectives and Summary of USAEC
Civilian Power Reactor Programme
by U. M. Staebler.

Post-Geneva Economic Aspects of
Nuclear Power by Jules Wayne.
Reactor Economic Data by James A.

Lane. '
ADMINISTRATION AND LaAw
Administrative Problems in the In-

dustrial Utilization of Atomic Energy
by George G. Manov.

Mustrated

Boiler Safety Codes for Power Reactors
by E. C. Miller.

Workmen’s Compensation Aspects of
the Peaceful Uses of Atomic Energy
by Bruce A. Greene

Safety Criteria in Atomic Energy by
F. R. Farmer. ' ; _

Some Administrative and Legal
Problems Related to the Widespread
Use of High Level Radiation Sources
by William Mitchell.

Problems in the Legal and Admini-
strative Control of a Programme for

Distribution of Radioisotopes by ..

Stephen P. Cobb, Jr. .

Administrative and Legal Problems
of Widespread Use of High-Level
Radiation Sources—Industrial Health
and Safety. Radiological Health-
Safety Codes by W. Binks

The Achievement of Radiation Pro-
tection by Legislative and Other
Means by Lauriston S. Taylor.

Regulations Applicable to the Use of
Radioisotopes in France by L.
Bugnard and J. Vergne.

The General Problems of Protection
Against Radiations from the Public
Health Point of View.

The Protection of Workers Against -

Ionizing Radiations.

The United States Atomic Energy
Act of 1954—A Brief Survey by
Evereit L. Hollis.

Appendix.

Index.

120s. net ($17.00)

In future, administration and law will form a separate series (Series X, Administration &
Law) and only the economics of nuclear power will be dealt with in Series VIIL, The list
of contents of Volume II will be announced later. The Editors are J. A. Laxg, L. R. MaxweLy,

and P. W. Mummery (A.E.R.E., Harwell).
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SERIES IX

ANALYTICAL CHEMISTRY*

Editedby M. T. KELLEY, Oak Ridge National Laboratory
A. A.SMALES, AERE. Harwell --- -

provisional contents

1 Raw MATERIALS
Analytical work on
ores and production
of concentrates.
2 REACTOR MATERIALS
Uranium—Analytical control of pro-
duction of reactor grade material.
Thorium.
Graphite.
D,0.
Beryllium, Beryllium Oxide.
Calcium.
Magnesium.
3 SoLvENT EXTRACTION
PROCESSES
Determination of Plutonium,
Determination of Uranium.
Determination of Fission Produects.
Impurities in Plutonium Effluents.
4 DirrusioN PLaNT
Analytical Control of UFg Manufacture.
Isotopic Abundance Determination.
5 Mepicar AND Hearre Paysics.
Bioassay Methods.
Low Level Effluents.
Fall-out of Radionuclides.

Uranium' and
Thorium

SEPARATION

TWENTY
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AnNavyTIicAL WORK ON SpECIFIC NEWER

REAcTORS

Homogeneous Aqueous.

Liquid Metal Fuelled.

ANALYTICAL WORK ASSOCIATED WITH

OTtEER REACTOR PROJECTS

Heavy Elements.

Metal Alloys. A

Impurities in Less Common Metals—
Nb, V, etc.

High Temperature Processing.

SpECIAL ANALYTICAL TECHNIQUES

Mass Spectrometry.

Neutron Activation.

Electronic Instrumentation.

Polarography

Coulometry

Emission Spectroscopy.

X-ray Spectroscopy. -

Infra-red Spectroscopy.

Nuclear Magnetic Resonance.

Low Pressure Methods.

Chromatographic Methods.

Ion Exchange Methods.
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PROGRESS IN NUCLEAR ENERGY SERIES X

-

LAW AND ADMINISTRATION®

Edited by HERBERT S. MARKS, Washington D.C.
U.K. Editor to be appointed.
Editrial Advisory Board :
DAVID F. CAVERS, Cambridge, Mass.
ADRIAN S. FISHER, Washington, D.C.
EVERETT HOLLIS, New York.
WILLIAM A. W. KREBS, Cambridge, Mass.
CASPER W. OOMS, Chicago.
GEORGE F. TROWBRIDGE, Washington, D.C.
ABEL WOLMAN, Baltimare.

1958

This volume presents authoritative review articles on the legal and administrative aspects
of nuclear energy written by specialists, and will provide a valuable reference work and
source of information for all concerned with or interested in these matters. Specialist advisers
have agreed to serve on the Editorial Advisory Board to assist with the commissioning and

reviewing of articles of the highest possible standard on the most important and relevant -

aspects of law and administration from all countries where npuclear energy is being
developed. The aim of the Editors and the publishers will be to ensure comprehensive
presentation of the available data in these fields, and the problems which confrent authorities
in all parts of the world. It is anticipated that this series will take its place beside the others
as the internationally accepted authoritative review series on the subject. It is expected
to publish the first volume early in 1958.
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NOTES FOR CONTRIBUTORS
TO PROGRESS IN NUCLEAR ENERGY SERIES

1. Payment for articles published will be made at the rate of two guineas or six dollars
per thousand words. Contributors who do not wish to receive cash payments can elect instead
to be supplied with reprints, or Pergamon books of their choice, up to the amount due.

2. Manuscripts should be typewritten, using double spacing, and leaving a margin of at

least one inch on the left-hand side. The original typescript should be submitted to the Editor
who commissioned the article, with a copy to the other Editor(s). '

3. Contributions are accepted in English, French or German. Each contribution should
be accompanied by a short abstract, in English, to appear at the head of the article.—--

" 4. Tllustrations should not be pasted in the typescript but must accompany the MS
separately. Legends chould also accompany the MS separately and should not be included in
the text or on the illustrations themselves. .

5. Line diagrams should be submitted wherever possible in a form from which direct
reproduction can be made. Care should be taken to ensure that detail and lettering will be
of adequate size when reduced. Diagrams should normally be drawn twice or three times
the final size required. Where no facilities exist for careful preparation diagrams can be
redrawn by the publishers drawing office, but in such a case the author must be careful to
include all relevant details and any instructions necessary to enable the draughtsmen to
interpret the drawing correctly. .

6. Photographs are costly to reproduce and should not be included unless essential for
an understanding of the text. They should also accompany the manuscript separately, and
should be submitted in the form of glossy prints about twice as large as finally required.

7. Handwritten Greek letters or unusual symbols should be clarified the first time
that they appear in the text.

8. References should be quoted in the text by giving the author’s name and year of
publication, i.e. SxiTR (1950). Full references should be given in a list, alphabetical by first
author’s names, at the end of the article. It is essential to quote author’s initials, year of
publication, abbreviated title of journal, volume number (underlined) and first page number,
to appear in the following style:

MoMYER, F. F. & HypE, K. K. (1955) J. Inorg. Nucl. Chem., 1, 274.

If this system is followed carefully it will save a great deal of work in the publishing office.

9. The text of each article should be carefully checked for errors before submission to
avoid expensive corrections to the type. Proofs will be sent to authors for correction, but
should be returned promptly, direct to the Publishers. '

10. The address to which proofs are to be sent should be clearly stated on the front of
the manuscript, to avoid delay in transmission. Changes of address after submission of the
article should be notified to the Publishers.

11. Authors should correspond direct with the appropriate Editor on all questions con-
cerning the scope or subject matter of their articles. ‘The Publishers are always ready to advise
authors concerning the preparation of typescript or illustrations. Copies of all important
correspondence with the Editors should be sent to Dr. J. V. Dunworth, Atomic Energy
Research Establishment, Harwell, nr. Didcot, Berkshire, England, and Dr. D. J. Hughes,
Brookhaven National Laboratory, Upton, Long Island, New York, U.S.A., who are the Co-
ordinating Editors for the Series.

12. Reprints of articles published in these series can be ordered when first proofs are
returned to the publishers, and a printed order form for this purpose will accompany each
set of proofs.

Contributors are asked o appreciate that publishing ten annual volumes of this nature so that they appear within a
reasonable time is an extremely difficult task, even if all ipts are submitted by the agreed date. The publishers
therefore particularly request the co-operation of all contributors who can assist considerably by (a) Sfollowing these
instructions carefully, (b) delivering manuscript by the specified time, to avoid delay to the whole volume and (c) by
informing the Editors and the Publishers promptly if, for any reason, their ariicle cannot be delivered on time, so that
everyone concerned is fully aware of the situation.
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Series of
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Monographs
on

N uc | e a r General Editors

R. A. CHARPIE
Oak Ridge National
Laboratory

J.V. DUNWORTH

E ner g )’ AERE., Harwell

Assisted by consulting editors
for each division

This international series of monographs will form a complete and authoritative reference
work covering the entire field of nuclear energy. The publishers, general editors and a team
of scientists of international repute comprising the board of consulting editors have together
planned 120 monographs to be published over the next five years. Each book will cover
a specific subject in nuclear energy and will serve equally as an authoritative review article
for the well-prepared beginner as well as a source book for the experienced worker. Where
necessary it is also planned to cover each subject in its entirety from the introductory to
the advanced level, as texts for students and for instruction purposes.

The series is divided into a number of complementary divisions and a new book from
each division will be published every six months. The series will be complete by the end of
1961.
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iNTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR ENERGY

Consulting Editors and Divisions

CORBIN ALLARDICE. _ ‘
J. V. DUNWORTH. 1. Economics of Nuclear Energy.
PHILIP SPORN. ‘
E. BRETSCHER, .
D. J. HUGHES. 2. Nuclear Physics.
J. C. BUGHER. 3. Biol
J. F. LOUTIT. + DIOEY:
P. C. AEBERSOLD. ’ o :. .
HENRY SELIGMAN. | 4. Isotopes and-Radiation. =
K. Z. MORGAN. ~ 5. Health Physics. W
C. L. DUNHAM. 6. Medicine.
J. DIAMOND. .
STUART MCLAIN. 7. Reactor Engineering.
H. M. FINNISTON. . ;
j. P. HOWE. 8. Materials. :
F. L. CULLER. , o
R. HURST. 9. Chemical Engineering. ;
F. FFMAN. -
L. II){E ;i]:?EPHEAll:D. 10. Reactor Design Physics.
: b
J. J. KATZ. 11. Chemistry. B <
B. H. FLOWERS.
H. HURWITZ, JR. 12. Reactor Theory. E
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INTERNATIONAL SERIES OF MONOGRAPHS VOLUME X
ON NUCLEAR ENERGY :

AN INTRODUCTION TO REACTOR PHYSICS

(Published for the United Kingdom Atomic Energy Authority)
Revised Second Edition
e by D.J.LITTLER- - -
' and J. F. RAFFLE AE.R.E, Harwell

This book has been written with the specific purpose of introducing those scientists who
have no background of nuclear physics to the physical processes that occur in a reactor.
It will be especially useful for those about to enter the nuclear energy field. The essential
concepts of nuclear structure and stability are outlined, and the authors show how to calculate
the critical mass of a thermal reactor, going ‘into details on the various parameters which
affect reactor design. They conclude with a short account of reactor shielding, detection of
particles and health hazards. The material contained in this book is based on lectures
given by the authors at the Harwell Reactor School. :

Although published so soon after the very successful first edition, the second edition
has been revised in the light of the Geneva Conference and developments since that time and
is virtually a new book. It has been completely re-set, almost all diagrams have been replaced
and new diagrams added.

contents

The Structure of Matter. The Effects of Air Gaps and a Reflector.

The Nucleus. Pile Kinetics.
Radioactivity. Running a Pile at Power.
Fission. Interaction of Y-rays and Charged Particles
The Interaction of Neutrons with Matter. with Matter and Reactor Shielding.
Chain Reactions. Operation and Construction of Detectors.
Neutron Diffusion. Irradiation in Bulk Matter.
Critical Size of a Bare Pile. Diffusion Length Measurements Ex-
Calculation of Lattice Constants. ponential Experiments.

Well illustrated. 30s. ($4.50)

‘It should be noted that although particular attention is paid to the gas-cooled graphite-
moderated natural-uranium reactor, the book can be regarded as an introduction to thermal
reactors in general. Graphs and diagrams illustrate the text and an index is provided.’
—Engineering.
“The book contains a rcadable account of elementary reactor calculations and is quite useful
for pile-engineers and science students.’—Current Science.
‘. . . the book clearly fulfils the authors’ claims expressed in the preface, and should prove
particularly useful to the increasing number of University students who will be studying
reactor physics as part of their course.’—Electronic Engineering.
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INTERNATIONAL SERIES OF MONOGRAPHS V()LUME IX
ON NUCLEAR ENERGY

RADIATION SHIELDING*

By B. T. PRICE
C. C. HORTON and
J. SPINNEY, AERE., Harwell

This book covers both the purely scientific and the more practical aspects of shielding.
The accent throughout is on the basic physics, the aim being to equip the reader with a solid
groundwork that will enable him to develop his oown approximate methods of dealing with
difficult problems.

It presents a vast amount of data in graphical form and is as up-to-date as such a pub-
lication can be, with references included to work published in February, 1956. It should be of

great value to honours students, research workers, nuclear power engineers, etc.

contents

1 The Biological Hazards of Nuclear APPENDICES
Radiations. I  Data useful in shielding calculations.
2 Attenuation of Gamma Rays and II Thermal neutron scattering and
and High-Energy Electrons. absorption cross-sections.
3 Shielding against Neutron Physics IIT Thermal npeutron activation cross-
4 Neutron Attenuation in Thick Shields. sections.
5 Useful Mathematical Formulae. :
6 The Shielding of Reactors and Radio- i{
active Materials. :
Well illustrated. To be published May 1957
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INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAﬁ
ENERGY

IRRADIATION TREATMENT OF POLYMERS |

By Dr. A. CHARLESBY

Although it is only a few years since the discovery that many materials could be improved
by subjecting them to radiation, rapid advances have taken place in this new field and com-
mercial applications are already appearing. One of the most promising applications arises
, in the field of plastics, whose properties can be greatly improved. Many scientific papers and

short review articles have been published but so far no comprehensive work has appeared

i dealing with this subject. This volume, which is the first of a series dealing with radiation

. effects on materials, covers the changes produced in materials by atomic radiation from

. reactors, or by electron radiation from high voltage sources. It aims to present present-.

It f day knowledge both to scientists and engineers working in the field of nuclear energy and

. to polymer chemists who may be interested in applying this new technique to the modification
of their materials. '

After a general introduction into radiation damage to materials, the book deals suc-
cessively with radiation sources, the interaction of radiation with matter and the general
characteristics of polymers. It then gives the mathematical theory of crosslinking and de-
gradation (the two major effects observed) and applies these in a number of specific polymers
e.g. polyethylene, rubber, silicones, polymethyl methacrylate, polyisobutene and PTFE.
The mechanism of these reactions is briefly reviewed in the light of present day knowledge

‘ of radiation chemistry. The book also deals with relevant matters such as polymerisation
H induced by radiation and grafting.
Irradiation Treatment of Polymers is the first book to be published in this field.

4 To be published late in 1957
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INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR
ENERGY

NEUTRON CROSS SECTIONS

By D.J.HUGHES, Brookhaven National Laboratory

This monograph contains the theory necessary to understand the cross sections in the
compilation BNL 325 and to use them in calculations of reaction rates, self-absorption, etc.,
as well as the principles of experimental methods that are used to obtain them. The objective
is to aid anyone interested in understanding and in using cross sections intelligently. Many
references arc made to BNL 325 and in a sense the monograph constitutes a handbook that
will increase the utility of BNL 325 greatly.

outline of contents

1. Types oF Cross SECTIONS AND PRIN-

CIPLES OF MEASUREMENT. -

Simple definition of cross section, orders
of magnitude, importance.

Cross section nomenclature and notation,
total, partial, non-elastic, inelastic,
coherent and incoherent, capture, acti-
vation, fission, etec.

General principles of measurement of the
types of cross :ections, accuracy
attainable.

Use of cross sections in general applica-
tions.

2. SimprLe THEORY OF CROSs SECTIONS

AND NUCLEAR STRUCTURE.

Basic facts of nuclear structure.

Compound nucleus, excitation energy,
level spacing.

Statistical nuclear model.

Excited states, widths, dxsmtegratmn
modes.

Quantum mechanical definition of cross
sections, phase shifts, amplitudes.

Theory of compound nucleus formation,

black nucleus, cloudy cystal ball.

3. Fast NEUTRONS.

Sources (principles — not  detailed
machines).

Nuclear models, radii.

Total cross sections.

Fission,

Non-elastic acattermg, inelastic scattering.

A\ngular distributions.

4. REsoNANCE NEUTRONS.

Single level Breit-Wigner formula (no
multi-level formula).

Resonance-potential interference.

Sources and measurement techniques (not
detailed analysis techniques), tota.l vs.
partial cross sections.

Survey of resonance results—distribution
Jaws of parameters.

Average cross sections—[n/D, potential
scattering.

Use of results, theory ve. experiment.

5. RESONANCESIN FISSIONABLE NUCLIDES.

Special techniques in fission measure-
ments &, 1, V

Results on fission parameters.

Simple fission theory.

Bearing of recent findings on reactor
calculations and nuclear theory.

6. THERMAL NEUTRONS.

Optics of slow neutron scattering.

Sources (general principles).

Thermal neutron measurements — in
pile, beams, monoenergetic.

Averages over Maxwell distribution, f-
factors.

n, vV, @ for fissionable materials (near
thermal, world’s values).

Cold neutrons, lattice vibration scatter-
ing, temperature effects.

To be pubhshed May, 1957
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" INTERNATIONAL SERIES OF MONOGRAPHS ON NUCLEAR

ENERGY

ATOMIC ENERGY IN ECONOMIC
DEVELOPMENT_ = |

A discussion held at'the 11th Annual Meeting of the Board of Governors of the Inter-
national Bank for Reconstruction and Development; incorporating a background study
made for the International Bank by Corbyn Allardice, et al.

Contributors; CORBIN ALLARDICE
EUGENE R. BLACK
SIR JOHN COCKCROFT
W. KENNETH DAVIS
PROFESSOR FRANCIS PERRIN
SIR EDWIN PLOWDEN -
ADMIRAL LEWIS L. STRAUSS

From the Introduction by ANTONIO CARRYLLO FLORES
Chairman of the Board of Governors of the International Bank
for Reconstruction and Development

“This session of the eleventh Annual Meeting of the Bank’s Board of Governors will
be devoted to an informal panel discussion on the subject of Atomic Energy in Economic
Development. '

1 intend to call upon President Black to describe the discussion this morning, but before
doing so, I wish to commend him and his advisers for selecting this important subject, and
for obtaining our famous guests to present and discuss,it. ‘

~ We live in the atomic age. On the one hand, we hear of the great benefits that this new
technological advance will bring to the world, and on the other hand, we read of the catas-
trophic destruction that atomic and hydrogen warfare are capable of causing.

We, all of us, hope that the latter will never eventuate. But we must do more than that.
We must bend our minds and our energies to the task of bringing the bountiful blessings
of atomic energy to mankind everywhere, for by so doing we shall not only effect material
progress, but, more important, we shall engender a spirit of mutuality and of trust which
will do much to prevent war and, indeed, may abolish that term from the language of man.’

To be published May, 1957
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FORTHCOMING VOLUMES IN THE INTERNATIONAL SERIES
OF MONOGRAPHS ON NUCLEAR ENERGY '

Corbin Allardyce

Dr. C. B. Amphlett, Harwell.

E. R. Beauchamp, Oak Ridge. ‘
R.J .I Beaver und J. E. Cunningham, Oa.k Ridge.
Dr. K. B. Brown, Oak Ridge.

Dr. K. M. Case, Princeton University.

A. Charlesby, Tube Investments Research
Laboratories.

Dr. L. Drésnet:, Oak Ridge.

T. A. Eastwood and A. P. Baerg

P. A. Egelstaff and J. S. Story, Harwell.
Prof. C. S. Garner, University of California.
A. R. Gorman and A. Wolman, U.S.A.E.C.
J. C. Hindman, Argonne National Laboratory

D. J. Hughes,
Laboratory.

J. R. Johnson, I\‘Iinnes;)ta.

Dr. M. F. Judkins, Firth Sterling Inc.,
Pittsburgh.

Brookhaven National

H. Kouts, Brookhaven National Laboratory

K. A. Kraus

Dr. R. B. Leachman, Los Alamos Scientific
Laboratory.

W. B. Lewis, and C. H. Westcott, Chalk
River.

D. J. Litler_and J._F. Raffle, Harwell
Dr. R. S. Livingston and J. A. Martin,

Tennessee.

Dr. J. F. Mead, University of California.

THIRTY

Atomic Energy in Economic bevelopment
Waste Treatment and Disposal

Processing and Hundling of Radioisotopes
Fuel Element Technology ~ :

Uranium Ore Processing

Reactor Theory |

Irradiation Treatment of Polymers
Resona;lce‘ Eseape

Chemistry of the Fission Process

Nuclear Daté for Reactor Design

Isotope Exchange Reaction

Site Selection for Atomic Energy Plants
Solution Chemistry of the Actinide Elements

Neutron Cross Sections

Applications of Ceramics to Nuclear Energy

Metallurgy of Zirconium and its Alloys

Zero Power Experiments on Tight Packed
Uranium Water Lattices

Ton Exchange

Physics of the Fission Process
Fuel Cycles

An Introduction to Reactor Physics

Accelerator Production of Isotopes

The Use of Radioisotopes in the Study of Fatty
Acid Metabolism
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Professor W. W. Meinke, University of Methods in Fission Production Analysis
Michigan.
W. Nyer, Phillips Petroleum Company, Idaho. Reactor Excursion Experiments

B. T. Price, C. C. Horton and Radiation Shielding
K. T. Spinney, B.Sc. Harwell.

Dr. E. Rabinowitch, University of Illinois. Photochemistry and Spectroscopy of Uranium

Dr. R. D. Richtmyer, New York University. The Monte Carlo Approach to the Boltzmann
. . Equation.

A. Rupp, Oak Ridge. Reactor Production of Radioisotopes

C. H. Secoy and H. F. McDuffie Chemistry of Aqueous Homogeneous
) : Reactors

E. G. Struxness, Oak Ridge. . Radioactive Waste Disposal

Dr. W. H. Sweet, Massachusetts General The Use of Ionizing Radiation in Neuro- -

Hospital. surgical Disorders

E. R. Wiblin, J. F. Pattenden and Neutron Spectrometers
J. F. Raffle, Harwell.

Dr. H. A. Wilkelm, Iowa State College. Physical Metallurgy of Thorium

D. V. Wordsworth and P. F. Constantine, Heat Transfer
Harwell.

H. P. Yockey, Oak Ridge National Solid State Physics Radiation Damage
Laboratory.

P. F. Zueifel, Knolls Atomic Power The Slowing Down of Neutrons
Lahoratory.
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PERGAMON PRESS

Symposia and Proceedings
of Interest to Atomic Scientists,

& Progress in Nuclear Physics
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PERGAMON PRESS

Symposium Publications Division

To meet the special needs of organizers of symposia and scientific conferences of all
kinds, a Symposium Publications Division has been set up within Pergamon Press which — — -
will provide all the necessary services required to make the task of organizing committees ‘
as light as possible.

‘oo
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This Division can be put at the disposal of organizers an efficient staff which will relieve
’i . all those concerned of the very onerous editorial, publishing and a multitude of other burdens,
: which are so often associated with symposmm arrangements.

, The Division will also provide experienced help for the organization of meetings, and
3 can arrange for discussions to be recorded, either by stenographers, or on tape-recording
o machines, if required. Publishing arrangements can be made well ahead of time if the Division
is consulted, and preprints of papers can be provided well before the meeting. Speed of
4 publication is considered to be of paramount importance, and proceedings of up to 1,000
* pages will normally be published within 90 days of receipt of the final material.

3 As publishers of twenty-one learned journals, Pergamon Press is well experienced in
i: the speedy production of scientific material, and this experience is at the disposal of the
z: Symposium Division, which can, therefore, offer a complete publishing service, including
A styling, proof-reading and re-drawing of diagrams where necessary, to ensure consistency

and a general high standard throughout. A

3 A particular advantage is that of being able to secure, through its efficient international
?x . distributing organization, maximum possible sales throughout the world and rapid dis-

o3
3

semination of the papers delivered. A substantial discount off the published price is allowed to

all who participate in the meeting, and special terms can be arranged should the organizing

committee wish to make a bulk purchase.

You may consult us, without any obligation on your part, by writing to the Manager
of the Symposium Publications Division, Pergamon Press, at London, New York or Paris,

whichever is the most convenient.
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FIRST NUCLEAR ENGINEERING AND SCIENCE CONGRESS
HELD AT CLEVELAND, OHIO—SELECTED PAPERS

PROBLEMS lN NUCLEAR ENGINEERING

contents

1. Site SELEcTION, SAFETY AND EcCO-

NOMICS

Safety Features of Reactors Including
Essential - Differences Aniong Basic
Types of Reactors and Significant
Safety Considerations Peculiar to
Each by S. McLain and R. O. Britan.

Safety Aspects of Water-Cooled and
Moderated Reactors, by R. J.
Creagan.

Safegnard Features of a Fast Breeder
Reactor Power Plant by W. J.
McCarthy, Jr. and F. C. McMath

Reactor Shielding, by E. P. Blizard.

Proposed Structural Design Basis for
Nuclear Reactor Pressure Vessels
by W. E. Cooper.

Reactor Site Selection by C. H. Topping.

Meteorology as Related to Reactor-
Site Selection by F. D. White and
D. H. Pack.

Waste Disposal as Related to Site
Selection by 4. E. Gorman.

Interpretation of the Purpose, Scope,
and Operation of the Reactor
Safeguards Committee by C. R.
McCullough.

Radiation Hazard Control for a Power
Reactor by G. H. Whipple.

. MATERIAL

Ceramic Fuel Materials for Nuclear

Reactors by J. R. Johknson.

VOLUME I

" Editdby D. J. HUGHES

STUART McLAIN
CLARK - WILLIAMS

Oxidation Behaviour of Reactor Metals
by R. A. U. Huddle.

Review of Solid Hydrides by H.
McCullough and B. Kopelman.

Effect of Nuclear Radiation on Struct-
ural Materials by J. C. Wilson and
D. S. Billington.

Irradiation Effects in Uranium and its
Alloys by S. H. Paine and J. H. Kiltel.

Low Manganese Steels for Nuclear
Applications by H. F. Beeghly.

Comparison of Sodium, Lithium, and
Lead as Heat Transfer Media from
a Corrosion Standpoint by E. E.
Hoffman and W. D. Manly.

Evolution of Gas from Graphite Mod-
erator Material by R. L. Carter
and W. J. Greening.

Diffusion of Uranium Through Graphite
by L. D. Loch, J. R. Gambino and
W. H. Duckworth.

The Mechanical Properties of Uranium-
Molybdenum Alloys by M. B.
Waldron, R. C. Burnett and S. F.
Pugh.

The Powder Metallurgy of Uranium,
by H. H. Hausner and J. L. Zambrow.

Hydrogen-Uranium Phase Diagrams by
M. W. Mallett and M. J. Trzeciak.

A UO,-NaK Slurry as a Possible
Reactor Fuel by B. M. Abraham
and H. E. Flotow.
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The Melting and Fabrication of Binary
Alloys of Uranium with Molybdenum,
Niobiumand Silicon by F. R. Lorenz,
W. B. Haynes and E. S. Foster.

Use of Zirconium in Liquid Sodium

Systems by F. E. Bowman and D. D.- -

Cubicciotti.

Specific Heats of Liquid Metals and

Liquid Salts by T. B. Douglas.
The Strengthening  of Thorium by
Alloying, Heat-Treatment, and Cold-

Work by H. R. Ogden, R. M. Gold- )

hoff, and R. I. Jaffee.

The Decomposition of Water by Fission
Recoil Particles by J.. W. Boyle,
W. F. Kieffer, C. J. Hochanadel,
T. J. Sworski, and J. A. Ghormley.

Properties of Zircaloy-2 by D. E.
Thomas and F. Forscher.

. DEesicnN

High Pressure Diaphragm Pumps for
Reactors by J. S. Culver and C. B.
Graham.

Design and Operation of Freeze Seal
Valve and Pumps by R. Cygan,
and 4. M. Stelle.

Equipment and Procedures for Inert
Atmosphere Welding of Zirconium
and Hafnium by J. S. Theilacker,
E. D. Baugh, A. H. Kasberg and
R. B. Stermon.

Fabrication of a Large Zirconium Tank
by G. E. Elder, E. C. Miller, L. F.
Bledsoe and F. V. Daly.

Price per volume: £6 mnet ($17.50)

. Price per set (Vols. I and II): £10 ($30)

FIRST NUCLEAR ENGINEERING AND SCIENCE CONGRESS
HELD AT CLEVELAND, OHIO—SELECTED PAPERS

Design and Development of Components
for the SRE by W. E. Parkins.
Methods of Replacing Fuel in Hetero-
gencous Reactors by S. McLain,

R. C. Goertz and A. H. Barnes.

Army Package Power Reactor by

K. Kasschou.

Power Conversion Systems for Dual-
Cycle Boiling Reactor by V. A.
Elliot and T. Trocki.

An Internally Cooled Liquid Metal
Fuel Reactor Design by R. J. Teitel.

Nuclear Engineering Literature b_y R

L. Murray.
Literature on Nuclear Power Reactor
Technology by V. Sternberg.

. HEAT TRANSFER

On the Calculation of the Dlstubutxon
of Heat Liberation Rates in Nuclear
Reactor Components by L. G.
Alexander.

Steam Gencration in a Reactor by
M. W. Carbon, W. D. Gilbert, C. R.
McNutt and R. Neider.

_ Effects of Coolant Flow Orificing and

Monitoring on Safe Pile Power by
M. Markels, Jr.

Flow Distribution Among Parallel
Heated Channels by A. R. Gruber
and S. C. Hyman.

Heat Transfer to Water Flowing Parallel
to a Rod Bundle by P. Miller, J. J.
Byrnes and D. M. Benforado.
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Pergamon Press would like to thank the Engineers’ Joint Council and the
American Society of Mechanical Engineers for entrusting them with the task of
producing the preprints of over 110 different papers presented at the Second Nuclear
Science and Engineering Conference and they hope to have available the full proceed-
ings of this Conference in book form for participants of the Conference and others
(subject to editorial approval) at an early date.
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1. Waste DisrosaL ‘AND RADIATION
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Removal of Radionuclides from Water
by Water-Treatment Processes by
R. J. Morton and C. P. Straub.

Processing of High-Level Atomic Wastes
with the View to Ultimate Disposal
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Uranium-Aluminum Alloy Dissolution:
a Study of Uranium-Aluminum
Alloy Dissolution in Sodium Hydro-
xide and Mercuric Nitrate-Nitric
Acid by R. G. Wymer and R. E.
Blanco.
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Process Design for Fision-Product
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E. Dwyer.

A Pyrometallurgical Processing Method
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Argonne National Laboratory.

Liquid Metal Extraction for Processing
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Niedrach and A. C. Glamm.

Uranium Processing Using Uranium
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PROGRESS IN NUCLEAR PHYSICS

Edited by O.R. FRISCH s+ O.B.E., F.R.S.,, Cavendish Laboratory, Cambridge '

The annual appearance of a new volume in the ‘Progress in Nuclear Physica’ Series has
become an event keenly anticipated by those who need to keep up to date with the field of

Nuclear Physics.

Each of the volumes presents authoritative articles wlnch form summaries of recent =

advances in various aspects of the subject. Every article is written by an authority and each
book is excellently produced and contains numerous diagrammatic illustrations.

Vorume I

Cyclotrons by T. G. Pickavance

High Voltage Direct Current Generators
by R. L. Fortescue. »

Photographic Emulsion Techmque by J.
Rotblat.

Electronic Circuit for Nuclear Detectors
by G. G. Scarrott.

1951 - Well illustrated

Voruvme II

The Electron Optical Properties of Magnetic
Beta-Ray Spectrometers by N. F. Verster

Nuclear Paramagnetic Resonance by R. V.
Pound.

Luminescent Materials for Scintillation
Counters by G. F. J. Garlick.

The Neutron-Proton Interaction by G. L.
Squires.

1952 158 illustrations

VoruME III

The Diffusion Cloud Chamber by M.
Snowden.

Energy Measurements with Proportional
Counters by D. West.

Oriented Nuclear Systems by R. J. Blin-
Stoyle, M. A. Grace and H. Halban.

Cerenkov Radiation by J. V. Jelley.

1953 125 illustrations

Theory of Beta-Decay by T. Skyrme.

- Spectroscopy of Beta- and Gamma-Rays

by P. E. Cavanagh.

The Szilard-Chalmers Process by H. A. C. —

McKay.
The Scattering of Neutrons by Crystals
by J. M. Cassels.

75s. net ($12.00)

Fission by W. J. Whitehouse

The Low-Lying Excited States of Light
Nuclei by W. E. Burcham.

The Nuclear Shell Model by B. H. Flowers.

Ionization by Fast Particles by T. E.
Cranshaw.

75s. net ($12.00)

Annihilation of Positrons by Martin Deutsch

Solid Conduction Counters by F. C.
Champion.

Stripping Reactions by R. Huby.

The Production of Intense Ion Beams by
P. C. Thonemann.

The Collision of Deuterons with Nucleons
by H. S. W. Massey.

73s. net (312.00)
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PROGRESS IN NUCLEAR PHYSICS (cont.)

Vorume IV

Photodisintegration ~Experiments  with
Nuclear Emulsions by E. W. Titterton.

Scintillation Spectrometer Statistics by
E. Breitenberger. '

Meson Phenomena and the Meson Theory

by R H Dalitse——— s

Focusing in High Energy Accelerators by

Isotopic Spin and Nuclear Reactions by
W. E. Burcham. .

The Preparation and Chemistry of the
Transuranium Elements by H. 4. C.
McKay and J. Milsted. =

Nuclear Properties of the Very Hea vy

Elements by J. 0. Newton.’

T. G. Pickavance.

Neutron Spectroscopy by D. J. Hughes.
Heavy Jons of High Energy by D. Walker. .

1955 119 illustrations 75s. net ($12.00)

VoLuMmE V- N
The Determination of Nuclear Reaction:

Energies by Deflection Measurements
by W. W. Buechner.

The Bubble Chamber by C. Dodd.
The Radius of a Nucleus by J. M. C.
Secott.

The Inelastic  Scattering of Fast The Neutrino by B. W. Ridley.
Neutrons by Joan M. Freeman. Organic Scintillators by F. D. Brooks.
New Electronic Techniques for the
Nuclear Physicist by K. Kandiah

and G. B. C. Chaplin.

1956 Well illustrated 80s. net ($12.50)

Volume VI in preparation

‘The fourth volume in this well-established series maintains the high standard of its pre-
decessors. The topics selected are, as usual, extremely diverse, and are discussed in authori-
tative fashion by the authors concerned.’—-British Journal of Applied Physics.

“The third volume . . . contains articles on subjects of current interest to nuclear physicists in
general. The articles in this volume are well balanced and informative . . . the printing and
production are excellent.’—Nature.

‘This volume (Volume II) is beautifully produced and has appeared with commendably short
delay after the writing of the articles. All (the articles) are well written and well provided
with references, and Professor Frisch’s good influence as Editor is much in evidence. This
series should grow into a most valuable work of reference as further volumes are added,
and the choice and timing of topics has so far been such that the inevitable decline in value
of the articles should be comparatively slow.’—British Journal of Applied Physics.

‘The editor should be commended not only for his choice of authors but for the completeness
with which the chosen subjects manage to cover the fields of current interest in nuclear
physics. A person reading just one or two of these annual editions would become aware of
virtually every field in which there is at present substantial activity."—Nucleonics.
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Proceedings of the 1954 Glasgow Conference on
Nuclear and Meson Physics -

Edited by E. H. BELLAMY
R. G. MOORHOUSE, Glasgow

This is a complete account of the papers presented at the International Conference on

* Nuclear and Meson Physics held in Glasgow, in July, 1954. The Conference was an important -

one, sponsored by the International Union of Pure and Applied Physics and attended by many
eminent physicists from all countries, but in particular those of Europe and the United States.

contents

Nuclear Forces and Nucleon Scattedﬁg. - T Mesons.
Nuclear Data and Nuclear Models. . Field Theory.
Photodisintegration. : High Energy Experimental Technique.

Beta and Gamma-Ray Transitions. Heavy Mesons and Hyperons,

Well illustrated 63s. (£9.50)

‘It has become clear with the publication of these proceedings that the lasting success of a
scientific conference depends to a large extent on the presentation of the permanent record of
that meeting. Too often, hastily edited notes which are hard to obtain, difficult to read and of
doubtful reliability, are all that remains of the labours of many experts.

The presentation in book form of the more than 100 papers given at the Glasgow Conference
bas been a rcal pleasure to anyone working in the field of nuclear physics. The editing by Drs.
Bellamy and Moorhouse is of uniformly high quality. The theory of Gell-Mann and Pais on
heavy unstable particles—to mention one of the more spectacular resalts presented here—is
given for the first time in its complete form.’—Physics To-day.

‘. . . its proceedings make very interesting reading, thanks to the general excellence of the
individual presentations and, in no small measure, to the skill of the editors. And precisely
owing to the ubiquity of the subject matter, this volume is an important historical document
depicting, as it does, a highly developed empirical science on the threshold of significant
theoretical “break-throughs”, which, when they finally arrive, may have as far-reaching
consequences as did the development of the quantum theory.—Nucleonics.
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Tracks in Emulsions  (An Atlas of Photomicrographs)

ByC.F. POWELL, F.RS. (Bristol)

contents
1 History of the Method. 9 Heavy or K-Mesons.
2 Basic Technical Features of Nuclear 10 K-Mesons.
Emulsions. ' 11 Hyperons.
3 Methods of Measurement. 12 Nuclear Interactions of Fast Pi-Mesons
4 Identification of Charged Particles. 13 Nuclear Interactions of Protons with
5 Tracks of Charged Particles at the Energy Between 30 MeV and 30
end of their Range. - . GeV.
6 Electrons and Gamma-Rays. 14 Disintegrations Produced by Particles
7 Mu-Mesons . ' with Energy Greater than 50 GeV.
8 Pi-Mesons. ' 15 Nuclear Interactions of Heavy Nuclei.

Over 400 pages, including approximately 150 plates and numerous diagrams
In preparation for publication during 1957

Atlas of Cloud Chamber Photographs of the
Cosmic Radiation

By G. D. ROCHESTER, Manchester
J.G. WILSON, Leeds
Forewordby P.M.S. BLACKETT, London

‘... the highest praise that can be given to the standard of reproduction is to say that it is
worthy of the excellence of the photographs themselves.’—Science Progress.

128 pages 123 large plates 105s. ($15.50)

Atlas of Typical Expansion Chamber Photographs

By W. GENTNER, Freiburg
H. MAIER-LEIBNITZ, Munich
W. BOTHE, Heidelberg

‘Anyone who is able to possess this volume will certainly delight in it perennially; no serious
student of physics will pass it over on the shelves of his departmental library; from the date
of its publication it must surely have established itself in a position of its own amongst the
standard reference books of science.”—N. FEATHER in Journal of Atmospheric and Terrestrial

Physics.
200 pages 194 large plates 105s. ($15.50)
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IN PREPARATION

DICTIONARY OF PHYSICS

Editor in Chief J. THEWLIS, Harwell

A. R. MEETHAM, Teddington

The object of this ambitious undertaking is to put the whole of physical knowledge on the
bookshelf. It has no counterpart in the English language, and will be entirely new from
beginning to end. It is intended to serve all who require easily accessible information on
physical and related topics. ' .

It will be written by those scientists on both sides of the Atlantic and in the Common-
wealth who are most closely in touch with each branch of pure and applied physics. The
articles defining each term will be up to 2,000 words in length and illustrated. They will be
arranged alphabetically with a minimum of cross references, each article being complete in
itself, although references to related topics will be appended to the articles, with bibli-
ographies designed to guide the reader in pursuit of further knowledge.

The Dictionary of Physics will consist of six volumes but, in association with this work,
a multi-language dictionary of physical terms is being prepared which will enable terms in any
one of the following languages—English, French, German, Spanish, Russian, Chinese ana
Japanese—to be found in each of the others. This will be available separately but will also
be issued free of charge to purchasers of the Dictionary of Physics. It is planned to make the
language dictionary serve also as an index to the main work.

To ensure that the coverage of Physics and related subjects shall be satisfactory the scope
of the Dictionary (sce next page) has been decided with the help of the following consultant
editors:

Associate Editors D. J. HUGHES, Brookhaven

C. B. Avprniert (Harwell)
G. E. Bacon (Harwell)

L. F. Bates (Nottingham)
A. BEER (Cambridge)

W. F. BErc (London)
HarvEY Brooks (Harvard)
K. J. BosIn (Harwell)

G. Boyrorp (Oxford)

G. B. Corrixs (Brookhaven)
A. R. CoLLar (Bristol)

A. H. Cook (Teddington)
V. E. CossLETT (Cambridge)
C. A. Coursox (Oxford)

A. L. CuLLEN (Shefficld)

J. DaIN (Chelmsford)

J. T. Davies (London)

M. Deursca (Cambridge, Mass.)
G. J. DiEnEs (Brookhaven)
J. V. DunworTa (Harwell)
L. Essen (Teddington)

J. C. Evans (Teddington)

1. FANRUCHEN (Brooklyn)
B. T. Frost (Harwell)
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R. C. GarTH (Brooklyn)
H. GoupstriN (White Plains, N.Y.)
S. A. Goupsyir (Brookhaven)
J. A. HarvEY (Oak Ridge)
W. A. HicixBoTEAM {Brookbaven)
FarL INGERsoN (Washington)
0. Kusascrewskl (Teddington)
N. Kurti (Oxford)
J. D. Lawson (Harwell)
G. H. Leax (Wallingford)
A. D. LECLAIRE (Harwell)
{. S. LIVINGSTON
(Cambridge, Mass.)

D. LowpE (Harwell)
E. Mack (Wisconsin)

. MarsHAK (Rochester, N.Y.)
A. C. McKay (Harwell)
. M. Mgk (Liverpoo!)
. F. Mort (Cambridge)
. S. MuLLIREN (Chicago)
S, B. Ossorx (London)
M. W. OveEnDEN (Glasgow)
H. PALEVSEY (Brookhaven)

-
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. E. PERRY (Teddington)
. G. Picravance (Harwell)
. C. PoLrArD (Yale)
. W. PoweLL (Teddington)
Puch (Harwell)
. G. RicEARDSON (Newcastle)
. Roperts (Harwell)
. B. Rosst (Cambridge, Mass.)
. A. RuxcniaN (Harwell)

{. Runcor~ (Newcastle)
. A. SHEPPARD (London)
. A. Ssares (Harwell)
. E. Sxurn (London)
. N. SNEDDON (Glasgow)
. SxerL (Oak Ridge)
. J. STaNDLEY (Nottingham)
. F. TascEEK (Los Alamos)
'AYLOR (Harwell)
. A. Vick (Keele)
. W. T. Warsu (Teddington)
. WHITEREAD, (dec’d) (London)
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DICTIONARY OF PHYSICS (cont.)
Scope-of the Dictionary

For convenience in planning, and to provide a framework on which the Dictionary
could be erected, Physics and its related subjects have been divided into upwards of sixty
sections; and the scope of each has been decided with the help of specialist advisers. The
sections are listed below, but, as the Dictionary is arranged alphabetically they do not, of

course, appear as sections in the completed work.

Acoustics

Astronomy

Astrophysics

Atomic and molecular
beams

Atomic and nuclear

structure
Biophysics
- Cathode rays
Chemical analysis

Chemical reactions, pheno-
mena and processes

Chemical substances

Colloids

Cosmic rays

Counters and discharge tubes

Crystallography

Dielectrics

Elasticity and strength of
materials

Electrical conduction and
currents

Electrical discharges

Electrical measurements

v Electrochemistry .

Electromagnetism and
electrodynamics
Electrostatics :
Engineering metrology
General mechanics
Geodesy
Geomagnetism -
Geophysics
Heat

Hospital and medical physics

Industrial processes
Ionization

Isotopes

Laboratory apparatus
Low-temperature physics
Magnetic effects '
Magnetism
Mathematics
Mechanics of fluids
Mechanics of gases
Mechanics of solids
Mesons

Meteorology

Extract from the Editor's Foreword

Molecular structure

Molecular theory of gases

Molecular theory of liquids

Neutron physies

Nuclear reactions

Optics

Particle accelerators

Phase equilibria

Photochemistry and radia-
tion chemistry.

Photography

Physical metallurgy

Physical metrology

Positive rays

Radiation

Radioactivity

Reactor physics

Rheology

Solid-state theory

Spectra

Structure of solids

Thermionics

Thermodynamics

X-rays

The preparation of a work of this kind, once the main principles are decided upon, falls

into two main stages: the decision as to the scope of the work and the actual writing of the
various articles called for. In the first stage we have had the assistance of many specialist
advisers in various branches of Physics and related subjects (whose names are listed on the
title page) and, in consequence, a comprehensive coverage has been achieved. The second
stage has been carried out, in the main by authors recommended by the specialist advisers
as authorities in their own particular fields, to ensure, as far as possible, that the articles shall
be authoritative and up to date. All articles are initialled, and a list of authors appears in
each volume.

Tn 1922 GLAZEBROOK wrote: ‘It is clear that, with so large a range of subjects, any
individual worker will, probably, be concerned mainly with one branch, and, with this in
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DICTIONARY OF PHYSICS (cont.)

mind, the volumes have been arranged, as far as possible, into subjects.’ This type of arrange-
ment has not been adopted in the present Dictionary for, as we have already said, the increas-
ing compass of modern Physics has been accompanied by a corresponding unification within
Physics and the subjects bordering on it. The result is that no worker can now afford to ignore
other branches of Physics if he is to understand his own branch adequately. No attempt has
been made, therefore, to scgregate subjects in different volumes. Indeed the overlapping that
would occur between such volumes would prohibit such a procedure; and the Dictionary has,
in consequence, been arranged in a strictly alphabetical form. Nevertheless the order of words
is such that, where possible, terms related to some main topic are listed together. For example
the various types of nuclear reactor are listed as special examples of the term Nuclear reactor.
Thus we have Nuclear reactor, breeder type; Nuclear reactor, thermal type; and go vn. The prin-
ciples followed are set out in more detail in the ‘Notes for the reader’ that will be found at the
beginning of each volume. - :

It is to be expected that many of those who wish to consult the Dictionary will be busy
people who will not have the time or inclination to read an exhaustive account of all the vari-
ous aspects of a subject in order to find the topic of interest. Indeed, many of them, being
anxious to clear up some one particular point, will be well acquainted with the bulk of the
material that would be contained in such an account. On the other hand there will be others,
less knowledgeable or with more time, who wish to become familiar with a subject in all its
ramifications. In order to cater for both extremes, recourse has been had to a type of ‘unit
construction’. With a few exceptions no article is longer than 2,000 words, and many are much
shorter. Each is self-contained, but, to permit the reader to follow a subject as far as he wishes,
cross-references to related articles are appended where necessary (but not scattered throughout
the text—a practice which is distracting and breaks the even flow of thought). Bibliographies
are also provided to enable him to pursue his studies further.

* * * * *

No dictionary of physics has appeared in English since the Dictionary of Applied Physics
edited by Sir RicEARD GLAZEBROOK, which was published in 1922-23. The appearance of the
present Dictionary, then, would seem timely, although it may be as well to say at once that
this work is in no way a modern version of ‘Glazebrook’. Many fundamental advances in
Physics have been made since 1922 and the impact, for example, of wave-mechanics and of
modern developments of the quantum theory could not even have been foreseen at that time.
With these advances has come, inevitably it would seem, an ever-growing tendency towards
specialization. At the same time, modern physical ideas, paradoxically enough, have achieved
a remarkable degree of unification, not only of Physics itself, but of many branches of Science
that at one time might well have been considered to be almost unrelated. For example, we
now take it for granted that Physics forms the basis of much of Chemistry and Metallurgy.
Physics is also being applied more and more to the study of living matter. The present Dic-
tionary aims, therefore, at covering not only Physics proper but also to a greater or lesser
extent such subjects as Mathematics, Astronomy, Aerodynamics, Hydraulics, Geophysics,
Metrology, Physical Metallurgy, Radiation Chemistry, Physical Chemistry, Structural
Chemistry, Crystallography, Medical Physics, Biophysics, and Photography. It should be
useful not only to physicists (and would-be physicists) but to those who are concerned with
any of the many branches of Science mentioned or implied above, which have a physical
basis.
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NIELS BOHR AND THE DEVELOPMENT j
OF PHYSICS * , | | .

Essays dedicated to Niels Bohr on the occasion of his seventieth birthday

Editedby W. PAULI, : ) i
with the assistance of L. ROSENFEL D and G
=~ - V,F. WEISSKOPF e '

Niels Bohr's Institute for Theoretical Physics has been the birthplace of most funda-
mental ideas in modern physics. Since 1922 it has been the gathering place of the world’s
leading theoretical physicists. Almost every one of them has spent some time there and has ‘
profited from Niels Bohr’s stimulating ideas. T 3

In the present volume a specially selected number of Bohr’s closest disciples describe
the birth and development of the ideas which originated in Copenhagen and which revolu-

tionized physical science. The wide range of topics, as the structure of the atom, the theory of '

quantum fields, relativity, superconductivity, nuclear physics, etc., impressively demonstrate

the tremendous scope of Niels Bohr’s contribution to science.

contents

Preface

The Discovery of Atomic Number by
C. G. Darwin, Cambridge.

The Development of the Interpretation
of the Quantum Theory by W. Heisen-
berg, Cottingen.

Exclusion Principle, Lorentz Group and
Reflection of Space-time and Charge by
W. Pauli, Zurich.

On the Quantum Theory of Fields by

Quantum Theory and Relativity by O.
Klein, Stockholm.

On the Theory of Superconductivity by
H. B. G. Casimir, Eindhoven.

The Compound Nucleus by F. L. Fried-
man and V. F. Weisskopf, Cambridge,
Mass.

Nuclear fission' and nuclear stability by
J. A. Wheeler, Princeton.

On the Passage Through Matter of Swift

L. D. Landau, Moscow.
On Quantum Electrodynamics by L.
Rosenfield, Manchester.

Charged Particles by L. Lindhard, Co-
penhagen.

30s. ($4.50)

‘... The present book of essays pays tribute to a man who, hoth by his achievements and by
his leadership, has profoundly influenced the development of modern physics. Niels Bohr was
awarded the Nobel Prize for Physics in 1922 for “investigatious on the structure of atoms and
of the radiation emanating from them...”

‘Most of the chapters in this volume are brief but expert essays; several of them include
personal memories. Taken together in the light of their common theme, they are a record of
remarkable achievement. The editors and publisher are to be congratulated on having made
such a record available.'~Nature.

‘It is a most fascinating document because it illuminates the present state of physics in a way
which is both authoritative and personal.’—Atomic Scientists Journal.
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PHYSICS IN MY GENERATION

X

By MAX BORN, F=Rs.

By selecting some of his popular writings covering a period of 30 years the author has

illustrated the process of transformation of the classical philosophy of physics into a modern
form which culminates in Niels Bohr’s ‘Principle of Complementarity’. :

- Two of his most widely read books show a startling change of attitude to some of the
fundamental concepts of science—a change which reflects the enormous advance in our know- )
ledge and understanding of the atomic world during these three decades. They are ‘Einstein’s
Theory of Relativity’ of 1921, and the American edition of ‘The Restless Universe’ of
1951. The author has taken the introduction of the former as the first item of this collection,
the postscript to the latter as its last.

contents

Preface. . The Conceptual Situation in Physics and

Introduction to ‘Einstein’s Theory of the Prospects of its Future Development.
Relativity’ (1921). " The Interpretation of Quantum Mechanics.
Physical Aspect of Quantum Mechanics. Physical Reality.
On the Significance of Collision Processcs Is Classical Physics in fact Deterministic?
in the Understanding of Quantum Mech- Astronomical Recollections.
anics. Statistical Interpretation of Quantum
On the Meaning of Physical Theories. Mechanics.
Some Philosophical Aspects of Modern Physics and Relativity.
Physics. Development and Essence of the Atomic
Cause, Purpose, and Economy in Natural Age.
Laws. New Year Message.
Einstein’s Statistical Theories. From the Posteript to ‘The Restless
Physics and Metaphysics. Universe’ (1951).

Physics in the Last Fifty Years.

40s. (56.00) met.

*In the present collection of essays and lectures, which are brought together in this
volume for the first time, Professor Born surveys the development of physical thinking
over a period of some thirty years or more. The articles are, as might be expected from
their various purposes, of widely diffcrent length and standard of difficulty. . . they are
beautifully written and easily readable. Those for whom quantum mechanics is a human
achievement as well as a successful technique will find both pleasure and profit in reading
and re-reading this book./—W. E. BURCHAM in Proceedings of the Physical Society.

FORTY-EIGHT




PRINCIPLES OF OPTICS

Electromagnetic Theory of Propagation, Interference and Diffraction of Light

By MAX BORN r.rs,
and EMIL,WOLF

with contributions by
A. B. BHATIA
P. C. CLEMMOW
D. GABOR
A. R. STOKES
A, M. TAYLOR
P. A, WAYMAN and
W. L. WILCOCK

This book is intended to £ill the same place in the English-speaking world as Max Born’s
" ¢Optik’ has held for the German readers. It is by no means a translation of the earlier book.

Although the aim has been retained of presenting optics deductively as a system based in
Maxwell’s equations, this is a new book incorporating the results of recent advances in
classical theory. These advances are so numerous and important that only a part of the field
covered by ‘Optik’ could be presented in the new book, namely that where the atomistic
structure of matter plays no decisive part. Thus ‘Principles of Optics’ deals with those optical
phenomena that can be described with the help of a continuous distribution of matter, but
inside this frame it aims at giving a complete picture of our present knowledge.

contents

S O\ R W

o

Basic Properties of the Electro-
magnetic Field.

Electromagnetic Potentials and Polar-
ization.

Foundations of Geometrical Optics.

Geometrical Theory of Optical Imaging

Geometrical Theory of Aberrations.

Image Forming Instruments.
Elements of the Theory of Inter-
ference and Interferometers.

Elements of the Theory of Diffraction. ‘

Diffraction Theory of Aberrations.
Interference and Diffraction with

Partially Coherent Light.

About 700 pages.

11 Rigorous Diffraction Theory.
12 Diffraction of Light by Ultrasonic
Waves.
13 Introduction to Metal Optics.
14 Introduction to Crystal Optics.
APPENDICES
1 Calculus of Variations.
2 Light Optics, Electron Optics and
Wave Mechanics. :
3 The Dirac Delta Function.
4 Propagation of Discontinuities in an
' Electromagnetic Field.
5 Asymptotic Approximations to Inte-

grals,
In preparation for publication in 1957.
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TEXTBOOK OF PHYSICS |
' Edited by R. KRONIG

‘... probably the most ambitious attempt yet made at providing in one volume an account
of physics as a whole at a reasonably advanced level. . . the book is about as good as one
written by a group of authors could be, and probably better than one author could hope
to write. The diagrams are excellent, and the writing is free from eccentricities often found
in translated work.’—Nature. - e E ~

Well illustrated 70s. net. ($10.50)

Low TEMPERATURE PHYSICS = |

Four Lectures

By F. E. SIMON

N. KURTI §

K. MENDELSSOHN i

J. F. ALLEN 1
“This book probably provides the best introduction to the subject which exists, and is especi- 3
ally suitable for students on account of the careful attention given to the theoretical—and 5
thermodynamic—basis at each stage.’—Science Progress. 7

L mta s

59 illustrations 21s. net. ($3.50)

PHYSICAL PROPERTIES OF
SOLID MATERIALS

: ' By C. ZWIKKER
“This book contains a very fine summary of the whole field of solid state physics . . . The book

is well illustrated and the general presentation is good. The price is reasonable for a book of
this type. I can strongly recommend 'this book.’—Engineers Journal.

350 illustrations 70s. net. ($10.50)
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INTERNATIONAL SERIES OF MONOGRAPHS ON
ELECTRONICS AND INSTRUMENTATION

Ceneraleditors‘ D. W. FRY, A.E.R.E., Harwell
W. HIGGINBOTHAM, Brookhaven National Laboratory

Signal, Noise and Resolution in Nuclear

Counter Amplifiers™
ByA.B.GILLESPIE, AERE, Harwell

“There is a danger that a book of this nature may become excessively mathematical. This has

been successfully avoided by the author, who banishes most of the mathematics to the appen-

dix and relies on physical arguments sapported where necessary by theoretical and experi-
mental results. As a result, the text is lucid and easy to read,.... the book is an excellent one
and contains many theoretical and experimental results which have not previously been
published.’—Nature.

58 illustrations 253, net ($4.50)

Volume Il

Scintillation Counters™
ByJ.B.BIRKS, B.A, PE.D,, D.SC., F.INST.P.

“The material of the book is most clearly presented . . . (It) will unquestionably be of great
help to the newcomer to nuclear physics but it will also be belpful to those in related fields
who find the need for some understanding of the methods used.’—Wireless Engineer.

62 illustrations 25s. net ($4.50)

Volume IIX

'Probability and Information Theory with

Applications to Radar*
By P.M. WOODWARD, RRE. Malvern

“The book may be thoroughly recommended; we have, as yet, few books on the subject in

Britain. It should be comprehensible and of interest. to anyone familiar with the classical
Fourier approach to telecommunication.”— Proceedings of the Physical Society.

20 illustrations 25s. net ($5.00)
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Volume IV
Physics und‘Applicutions of Secondary
Electron Emission*

By H. BRUINING, Eindhoven

- ¢A modern book on secondary electron emission is necessary and the present work by Dr. -
H. Bruining, of the Philips Research Laboratory, Eindhoven, himself an authority, is to be
welcomed.’—Proceedings of the Physical Society. T .

134 illustrations 25s. net ($5.50)

| Volume V.
Millimicrosecond Pulse Techniques™

By I. A. D. LEWIS, R.R.E,, Malvern,
F. H. WELLS, AERE., Harwell

“This book is an excellent and up-to-date summary of the techniques of generation, amplifica-
tion and oscillography of these short pulses, with sufficient detailed practical information to
make it immediately useful in the building of apparatus and sufficient basic theory to make it,
one may expect, a useful reference book for some time to come.’— Phil. Mag.

162 illustrations 50s. net (37.50)

Volume VI

An Introduction to Electronic Analogue Computers”®
ByC.A. A.WASS, R.A.E., Farnborough

¢, . . 'The essential difference in approach between ¢ differential analyser” and “simulator”
methods is made clear and the latter principles lucidly extended stage by stage from very
simple cases to a complex ballistics problem including over 60 elemeats. The design of real
drift corrected d.c. amplifiers and various other computing units including non-linear and
electromechanical devices is next described and much information regarding the magnitude
and relative importance of errors resulting from imperfections in such systems is given which
is particularly valuable since it is evidently based on a great deal of experience.’
—Electronic Engineering.

150 illustrations ' 40s. net ($6.50)
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Volume VII

Scattering and Diffraction of Radio Waves , il
ByJ.R.MENTZER, Pennsylvania State University : P

and there is an excellent list of references to sup-

nly to advance students of physics and electrical
rkers concerned with electro-magnetic

|

‘ “This book is clearly and concisely written
’ porting literature. It should be useful not o
engineering, but also as a reference book for research wo

: boundary problems.’—The I nstitute of Electrical Engineers. -

|

\

\

\

1 34 illustrations .~ 30s. net ($4.50)

Volume VIII
IN PREPARATION | ) il |

Electronics for the Physicist

By P. AXEL, Department of Physics, University of Illinois

Contents ta:be announced later

ey
|

Linear Feedback Analysis*
ByJ.G.THOMASON,AERE., Harwell

This book bridges the gap between one or two highly mathematical treatises on Feedback
Theory and the legion of works on practical electronics techniques. A wealth of practical de-
tail accompanies the analytical discussions which are not taken beyond the degree where the

‘ results may be directly applied.

PO .

345 pages 235 illustrations 55s. net ($8.50)
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COURSE OF THEORETICAL PHYSICS

by L. D. LANDAU and
E. M. LIFSHITZ
Institute of Physical Problems of the U.S.S. R.
Academy of Sciences.

Pergamon Press are pleased to announce that they will, with the assistance of Professors
Landau and Lifshitz, bring out an up-to-date English edition of the enure seven-volume

work ‘Course of Theoretical Physics’. e - - -
The ‘Course of Theoretical Physxcs will consist of the followmg volumes:

**%¥] MECHANICS
**¥9 THEORY OF FIELDS
*¥3 QUANTUM MECHANICS :
Pt. I —Noarelativistic Theory. Pt. II —Relativistic Theory.
**4 STATISTICAL PHYSICS

#*%5 MECHANICS OF €ONTINUOUS MEDIA
Pt.1 —Hydrodynamics.  Pt.II —Theory of Elasticity. T
*6 MACROSCOPIC ELECTRODYNAMICS. tird

*7 PHYSICAL KINETICS.
*Russian editions not yet published.

*¢In production.
s#+Completely revised and up-to-date edition to be published in 1958.

[ YRS
"

QUANTUM MECHANICS 1957
Completely revised and brought up-to-date by the Authors for this authorized English

edition.
By L.D.LANDAU and E.M.LIFSHITZ -
Institute of Physical Problems of the U.5.S.R. Academy of Sciences

PART I: NON-RELATIVISTIC THEORY (1957)

The book gives a complete exposition of the subject and includes a wide range of problems
in quantum mechanics which can be treated without the use of relativistic theory and is 3
intended for students in the advanced courses of university physics faculties, in particular
for those who specialise in the field of theoretical physics, for graduates and for research

workers.

chapter headings

The basic ideas of quantum mechanics. The atom.

Energy and momentum. The diatomic molecule.

Schrodinger’s equation. The theory of symmetry.

Angular momentum. . Polyatomic molecules.

Motion in a centrally symmetric field. The theory of elastic collisions.

Perturbation theory. The theory of inelastic collisions.

The quasi-classical casc. Motion in a magnetic field. 1
Spin. Mathematical appendices. !

Identity of particles.
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STATISTICAL PHYSICS ‘ (957
Completely revised and brought up-to-date by the Authors for this authorized English
edition : .
by L.D.LANDAU and E. M. LIFSHITZ

Institute of Physical Problems of the U.S.S.R. Academy of Sciences.

The first edition of Statistical Phyéics, translated by D. Shoenberg, was published by
the Oxford University Press in 1938. It contained only an exposition of classical statistics.

However, a separate presentation of classical and quantum statistics is unsuitable both ...

for the exposition of the general foundations, and for the treatment of many applications.
For this reason the whole book has been re-written. This included a complete revision also
of the treatment of those problems which were included in the previous book. Thus the
present book is quite new, and not a new edition of the old one. '

In the present English edition the authors have made a number of changes and additions,
intended to eliminate some of the weaknesses in the presentation, and to incorporate some
essentially new results in this field of theoretical physics, which have been obtained during
the' five years which have passed since the appearance of the Russian edition. ’

chapter headings.

The basic principles of statistical physics. Solutions.

Thermodynamic quantities. Chemical reactions.

The Gibbs distribution. The properties of matter at very high
The perfect gas. temperatures and densities.

The Fermi and Bose distributions. Fluctuations,

Dense matter. The symmetry of macroscopic bodies.
Real gases. Second order phase transitions.

Phase equilibrium, Surfaces.

THE MECHANICS OF CONTINUOUS MEDIA 1958

by L.D.LANDAU and E. M.LIFSHITZ
Institute of Physical Problems of the U.S.5.R. Academy of Sciences.

Parr I—HYDRODYNAMICS 13 The Flow of Gases past Solid Bodies.
1 Perfect Fluids. 14 The Hydrodynamics of Combustion.
2 YViscous Fluids. . 15 Relativistic Hydrodynamics.

3 Turbulence. 16 The Hydrodynamics of Super-fluidity.
4 The Boundary Layer. ’

5 Thermal Conductivity in Fluids. Part 11—Tur Treory oF ErasTiCITY

6 Diflusion. 1 Basic Equations of the Theory of
7 Surface Phenomena. Elasticity.

8 Sound. 2 Equilibrium Conditions of Rods and
9 Shock Waves. - Laminae. ____ . _
10 Uniform Flow of Compressed Gases. 3 Elastic Waves.
11 The Intersection of Explosion Surfaces. 4 The Thermal Conductivity and

12 Planar Flow of Compressed Gases. Viscosity of Solid Bodies.

Please write for detailed individual prospectus for each separate volume
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International
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Journals

Published by

Pergamon Press

London, New York, Paris

London or Paris or direct to any one of the editors.

Pergamon Press also publish the following Journals

ANNALS OF THE GEOPEYSICAL YEAR

CEEMICAL ENGINEERING SCIENCE

JOURNAL OF ATMOSPHERIC AND TERRESTRIAL
PRYSICS

Geocunica ET COSMOCHDAICA ActA

SPECTROCHIMICA ACTA

JOURNAL OF THE MECHANICS AND PEYSICS OF SoLips

Acta METALLURGICA .
(for the Board of Governors of Acta Metallurgica)

DEEP-SEA RESEARCH
JOURNAL OF NEUROCHEMISTRY
Jounnayn oF PsycrOSOMATIC RESEARCH

Saimple copies and Sully Jescn'ptive brochures available on request

FIFTY-SIX

INTERNATIONAL ABSTRACTS OF BIOLOGICAL SCIENCES

Contributors wishing to submit papers
or short communications for publishing
in these journals may do so

by sending them to the offices of
Pergamon Press in New York,

JourNAL OF InsEcT PEYSIOLOGY

TETRAREDRON
(qumatioucl Journal of Organic Chemistry)

Including the following Russian Journals in English
translation for the Pergamon Institute

B1oPHYSICS

QuEsTIONS OF VIRUSOLOCY

JourNAL OF MICROBIOLOGY, ‘EPIDEMIOLOGY AND
M UNOBIOLOGY

ProBLEMS OF HAEMOTOLOGY AND Broop TRANS-
FUSION




. IN PREPARATION

QUARTERLY REVIEWS OF THE | B
INDUSTRIAL APPLICATIONS i1
OF ATOMIC ENERGY |

Under the General Editorship of
i |  Dr. W.H. ZINN

In separate sections
1. Reactor Physics
2. Engineering and instrumentation '«.‘ |

~ 3. Materials and economics

4. Chemistry and chemical processing

B

Detailed prospectuses and instructions to contributors to the Quarterly Reviews will

be ready soon. Please apply. S -
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APPLIED RADIATION AND ISOTOPES

Editoricl Board

P.C. AEBERSOLD A. H. W. ATEN, J&. M. BRUCER
Oak Ridge Amsterdam Oak Ridge
J. COURSAGET S J. C. BUGHER V. N. KONDRATIEV
Saclay New York Moscow . ‘
M. MAGAT H. R. NELSON J. L. PUTMAN
Paris Columbus Harwell
H. SELIGMAN
Harwell
Editorial Advisory Board
< , Austria _ Israel United Kingdom and Commonwealth
B. KARLIE, Vienna . 1. DosTROVSKY, Rehovoth J. S. ANDERSON, Victoria
’ . €. P. LEBrowp, Montreal -
Argentina Tialy Sir E. Rocx CARLING, London
E. E. Carroni, Buenos Aires’ C. BoLLA, MILAN Sir JorN CocRCROFT, Harwell
. E. B. CBAIN, Rome V. R. KBANOIEAR, Bombny
Belgium G. Tassaccai, Rome K. A. Kress, Oxford
Z. M. Bacq, Liege * A. S. MCFARLANE, London
P. C. CarrON, Louvain J. W. T. Seixgs, Saskatoon
Japan .
France Masao Tsuzuks, Tokio US.A.
L. BuGNARD, Paris G. DEAN, New York
B. GoLpsceyipT, Paris Scendinavia R. D. Evans, Cambridge
M. HAlssINSKY, Paris G. C. pE HevEsy, Stockholm M. Hannis, Spokane, Wash.
Ce 153 i\éANO“'mé Brookhaven
rmany .. . WARREN, Boston
H. LANGENDORFF, Freiburg . H. ST AUBS wzx:;;_rlgnd
M. Marer-LE1BNITZ, Munich - » Lunic U.S.S.R.
F. A. PaNETH, Mainz N. A. Baca, Moscow
F. STRASSMANY, Mainz U.N.E.S.C.O. G. M. FRANK, Moscow
F. WEYCAND, Berlin P. AUGER, Paris G. V. Kurpmov, Moscow

The object of this journal is to provide a medium for the publication of isotope and
e capable of wide application. These

radiation techniques, especially novel ones and thos
comprise techniques of any kind in which radioactive material is used for research and control
or in which radiations from large sources or machines such as linear accelerators, cyclotrons,
nuclear reactors, and van de Graaff generators are employed. It is the aim of the editors
that articles should therefore deal principally with techniques but may include a concise
statement of results if they help to clarify or prove the value of the techniques.
Contributors are encouraged to avoid specialist jargon wherever possible so that, for
example, the techniques of the biologist can be understood by, and be of use to, the metallur-
gist and vice versa. Each article carries an abstract in English, French, German and Russian.

Fully descriptive leaflets and subscription rates available on application.
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| A Selection of Contents from the
International Journal of Applied Radiation

and Isotopes

Numsers 1/2

W. B. MaNN: The preparation and maintenance of standards of radioactivity. - -

J. L. PurmaN and D. B. Surra: Radioactive tracer techniques for sand and silt movements
under water Cont '

Jonx E. Lewis and Rosert C. PLump: A radiochemical technique for determining the
specific surface area of aluminium metal surfaces

F. Newron Haves: Liquid scintillators: attributes and applications.

F. P. W. WinreriNcEAM: Labelled metaholic pools for studying quantitatively the bio-
chemistry of toxic action. - '

F. J. DomiNGuEs, A. SARKo, and R. R. BaLowin: A simplified method for quantitation

of autoradiography. .

S. D. GeaMAN and I. AUERBACH: Gamma-ray vulcanization of rubber.

R. Coavuvin et P. LEveQuE: Utilisation d’un discriminateur d’impulsions associé a un detec-
teur y & scintillation pour I'analyse par activation.

Report of Meeting: The Society of Nuclear Medicine—Third Annual Meeting.

NuMBER 3

Massoup T. Srunap: Nuclear irradiation and radioisotopes in metal research.

S. R. Prrc: The stripping-film technique of autoradiography. '

Ya. V. Mamur: Quantitative autoradiography using a radioactive wedge. ‘

MicreL MacaT et Lypra Rervisca: Caleul de rendements de polymerisation radiochimique
en fonction de la distribution des sources.

D. RiTTENBERG and Laura PonTicorvo: A method for the determination of the O13 con-
centration of the oxygen of organic compounds.

H. H. SELicER: The applications of standards of radioactivity.

NuMBER 4

F. S. Rowranp and Pavr Nuseror: Radivactive labelling of reserpine by tritium recoil.

D. L. TABERN and RoBERT STOREY: Techniques for pernicious ancmia diagnosis with radio-

cyanocobalamin. L

J. F. Brack, J. F. Kunc JRr.,, and G. B. CLARK: A laboratory for studying the chemical
effects of gamma rays.

B. A. Fries, J. G. MincLE, and H. W. SicworTs: A radioactive deposit gage for engines,

R. A ALLEN: The standardization of electron-capture isotopes.

C. E. MeLuse and G. W. CrockrorD: Production of Mg28 in the pile and cyclotron at
Harwell, A : - - -

FIFTY-NINE




JOURNAL OF NUCLEAR ENERGY

Incorporating THE SOVIET JOURNAL OF ATOMIC ENERGY

Editors: J. V. DUNWORTH
D.J. LITTLER
R. A. CHARPIE
e - . J.GUERON
o e T © " G.RANDERS

-

) EDITORIAL ADVISORY BOARD
U.K. and Commonwealth: T. E. ALLIBONE, Aldermastoni 3. P. BAXTER, Sydoeys; . J. BuapHa, Bombay: S
JouN COCKCROFT, Tlarwell; H. EMELEUS, Cambridge; D. W. Fry, Harwell, Sir CLAUDE GIBB, Newcastle; Sir,
CarIsTOPHER IIINTON, Risley; W. B. LEwIs, Chalk River; J. F. LotmiT, Harwell; H. S. W. MasseY, London;
R. E. PEIERLS, Birmingham; L. RoTEERHEAM, Risley; B. F. J. SCHONLAND, Harwell; H. W. B. SKINNER, Liverpool;
R. Srsxcs,'ﬁa;well. . . :
U.S.A.: D. L. Hiry, Los Alamos; D. J. HUGHES, Brookhaven:

Clearwater. ] . )
. Belgium: M. DE HEMPTINNE, Louvain. France: F. PERRIN, Paris.

o
! Netherlands: J. M. W. MicaTz, Utrecht.
! Sweden: H. BRYNIELSSON, Stockholm. Switzerland: C. J. BARKER, Geneva; P. SCHERRER, Zurich.

Arvix M. WEINBERG, Oak Ridge; W. H. Ziny,

.t T s
.t TN

¢Research work in the field of nuclear energy is now being carried out in many national
establishments throughout Europe. Much of this work is of interest to nuclear physicists in
general, but has perhaps tended to remain unpublished because of its specialized technical
nature. The appearance of the . . . Journal of Nuclear Energy . .. will therefore be welcomed
not only by members of the official organisations, among whom it will circulate technical

information, but also by many others with an interest in the experimental possibilities of

nuclear reactors. The articles in the first number justify the claim of the publishers that it
biological and

will ‘provide an outlet for papers dealing with the scientific, engineering,
economic aspects of nuclear energy.’ All these are represented, and at least two of the articles
... arc of wide general interest ... all (the articles) are of a high scientific standard. The

layout of the new Journal is attractive, and the printing and illustrations are of good quality;

it deserves a wide circulation.” (Nature)

e e et s ekt

Fully descriptive leaflets and subscription rates available on application.
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Some articles from

JOURNAL OF NUCLEAR ENERGY

including a Selection from the Soviet Journal
of Atomic Energy

Cecie FINck, RoMiAN KLEINBERGER, Frawcois-MicaeL Lawc, PIERRE MAGNIFR, and
Piexre PERIO: Préparation et dosage, avec une précision supéricure au milli¢me, de
solutions d’acide borique deutére dans I'eau lourde.

N. J. PaTTENDEN: The slow-neutron total cross-section of U233.

F. J. M. FarLEY: The yeld of fission neutrons per neutron absorhed for Pu239 up to 60-eV
incident energy.

C. Beers: Localisation de I'uranium dans le gainage des barreaux, par autoradiographic
au moyen des emulsions nucleaires. .

H. Parevsky, D. J. Hucres, R. L. ZiMMERMAN, and R. M. EisBERG: Direct measurement
of the energy variation ‘of 1 for U233, U235, and Pu239. )

R. Pegrssox, E. BLomsyo, M. BusTRAAN, and R. Merer: Exponential pile experiments with
natural uranium and heavy water.
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