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-assist in caring for reprint material dedicated to this
use which the donors were themselves unable to store
until after the war. This committee is especially con-
cerned with the receipt of full and partial sets of
periodical literature for all war-torn libraries, but is
in' full aceord with my suggestion econcerning the sav-
ing of unwanted reprint material, especially for Chi-
nese libraries. Several organizations and many indi-

“viduals are working toward this same general objec-
tive of anticipating the needs for reconstruction of
libraries in the devastated areas. The greatest ob-
stacles in their programs seem to be the lack of present
storage space and of personnel to handle the accumu-
lating material. These difficulties are slowly being
_overcome, but as yet there are only limited faecilities
for receiving material, except where the donor is faced
with the choice of turning it in for the post-war recon-
struction program or for the current waste paper col-
lection. It is, however, hoped that there will soon be
an extensive drive for literature for this purpose, and
it is in this connection and with the approval of the
present executive assistant, Dorothy J. Comins, of the
above named.committee of the American Library Asso-
ciation with offices at the Library of Congress, and of
Charles H. Brown, the chairman ,of their Committee
on the Orient and Southwest Pacific, that I am issuing
this reminder of the need for saving reprint literature.

Daily reports of bombing, burning and looting on
the far-flung battle-fronts give strength to our worst
fears of wide-spread destruction of valuable libraries.
Thus the future demand for reprints, both currently
appearing and of earlier date, is sure to be urgent and
all should anticipate the need. Besides the demands
from war-destroyed libraries we may justly anticipate
the similar needs of new institutions which are being

" established and which will be built after the war with
an ever-increasing crescendo as a result of the war-
time stimulus toward scientific development. Although
current scientific and technical periodicals are being
purchased and laid aside for the reconstruetion pro-
gram, it is impossible to provide for all needs even
in the near future. Hence, some destroyed libraries
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will weleome reprint material to represent the serials
of which they will be unable to obtain full sets. Of
course one should not confine one’s efforts to saving -
only reprint literature, for all worthy periodicals and
separate books will be needed. Broken sets of serials,
and those which have been partially mutilated by re-
moval of articles of special interest, can be used in
completing other partial sets. Reprints are often con-
sidered by their owners as so specialized that, unless
they are of immediate interest, they may as well be
thrown away. A comprehensive program of collecting
and distributing literature, such as is projected, will
lead to their eventual arrival where they can be of
value. Hence scientists should continue to save their
unwanted literature for the peace-time reconstruction
of war-torn libraries until they can be gathered to-
gether and properly handled in a coordinated pro-
gram. - -
Ecpert H. WALKER
SMITHSONIAN INSTITUTION ’

AMERICAN SOCIETY OF PARASITOLOGISTS

THE report of the meeting of the Cleveland meeting
of the American Association for the Advancement of
Science which was published in the Oectober 27 issue
of SCIENCE erroneously stated (page 270) that the
American Society of Parasitologists eanceled its entire
meeting. The society canceled its sessions at which
general papers were scheduled to be read, but con-
tinued with its symposium on “Parasitology in Rela-
tion to the War” which it held jointly with the Amer-
ican Society of Zoologists and the Section on Medical
Sciences. The program of this symposium is given in
full in the report of the Cleveland meeting.

Following the symposium, the American Society of
Parasitologists held a general business meeting, at
which Asa C. Chandler, Rice Institute, was elected

.president for the year 1945 and Donald L. Augustine,,

Harvard University, was elected vice-president for the
same term.
F. R. Mouvron,
Permanent Secretary

SCIENTIFIC BOOKS

_ TABLES OF BESSEL FUNCTIONS

A Guide to Tables of Bessel Functions. By HARRY
BatEMAN and RAYMOND CLARE ArRcHIBALD. Vol. 1,

- No. 7, July, 1944. 104 pp. of Mathematical Tables
and Other Aids to Computation, published by the

~ National Research Council, 2101 Constitution Ave.,
Washington, D. C. Special Number, $1.75.

BEGINNING in January, 1943, the National Research
Council started the publication of a quarterly journal

 edited by the Committee on Mathematical Tables and

Other Aids to Computation. This publication is in-
tended as a clearing house for information concerning
mathematical tables and other computational aids in
the wide range of book, pamphlet and periodical lit-
erature. Its seope includes not only the field of pure
mathematies, but also such fields as astronomy, chem-
istry, engineering, geodesy, geology, physies, physiol-
ogy, economics, psychology and other scientific dis-
ciplines.
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Eight numbers of the journal have been published—
January, 1943, to October, 1944. The articles have
ineluded “Tables of Trigonometric Functions in Non-
Sexagesimal Arguments,” “Tables of Certain Fune-
tions in Dynamies of Structures,” ‘“Mathematical
Tables in Reports of the B. A. A. S.,” “Notds on the
Computation of the Bessel Funection I,(x),” “Mathe-
matieal Tables in Philosophical Magazine,” “Opti-
mum-interval Punched-card Tables” and “Numerical
Testing of Series by Calculations to Many Places of
Decimals.,” TUnder the heading “Recent Mathematical
Publications,” 94 detailed reviews have been published.
Under “Mathematical Tables—Errata,” 53 contribu-
tions; under the important heading “Unpublished
Mathematical Tables,” 28; “Mechanical Aids to Com-
putation,” 11; “Notes,” 25; “Queries,” 10; and “Quer-
ies—Replies,” 11.

Since the committee felt that at the present time
hardly any publication of the kind could be more
important than “A Guide to Tables of Bessel Fune-
tions,” an entire number of the quarterly was devoted
to this. The report is divided into two parts, the first
consisting of a “Guide to Tables and Graphs; Poly-
nomial Approximations and Asymptotic Expansions”
and the second to a “Bibliography of Authors of
Tables and Graphs.” The first part is divided into
13 sections which lists under various headings the
" known tables and graphs together with their authors
and the ranges of approximation.

The remarkable character of this cortribution and
its usefulnes to science may be better understood from
a more detailed description of its contents. But a

preliminary word of explanation about the subject -

itself may prove helpful in this conneetion.

The term “Bessel functions” is applied to the solu-
tions of the linear differential equation

x2yll+xyl+ (X2_n2)y=0'

This equation is called Bessel’s equation after F. W.
Bessel (1784-1846), who, although anticipated in its
discovery by more than half a century by L. Euler,
was the first to give in 1824 a systematic deseription
of the solutions and to compute brief tables of two
of them.

Bessel functions rival in their wealth of application
their cousins, the circular funections. This may be in-
ferred from the fact that the first appearance of the

funections was in connection with the vibrations of a.

stretched membrane and the second in the solution of
Kepler’s equation fundamental to the description of
‘the motion of a planet about the sun. Since their
discovery they have appeared in many applications,
in the transmission of currents in electrical net-works,
in problems of elasticity, in the flow of heat, the dis-
tribution of potential, the theory of diffraction, and
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even in problems as remote from their origins as
mathematical economies. '

With an inerease in application, new forms of the
solution of the basic equation and a variety of
nomenclature for them were developed. In the early
studies the Bessel function of first kind was denoted
by J,(x). This function is that solution of the fun-
damental equation which is characterized by the fact
that it is a power series which converges for all values
of z, and has no singularities when » is a positive
integer. But interest soon developed in the second
independent solution of the equation. Although this
solution was called the Bessel function of second kind,
it was defined variously by different writers. and
numerous symbols were used in its designation. To-
day the preferred symbol for this function is Y, (x)
and such extensive tables have been computed for it
that its selection as the normal form for the second
solution seems assured. Bessel functions of third kind
are formed from those of first and second kind by means
of the relationships: H, ‘1 (z) =J,(«) +¢ Y, (z), and
H, 2 (z) =J,(x) —2Y,(«). Since Bessel functions
in their application are not limited to real values of
the variable z, numerous other auxiliary functions
were developed in the study of the Bessel functions of
a complex variable. To enumerate these various forms
would be tedious and unnecessary to our purpose. For
this and other information the reader is referred to
the work of their modern biographer, G. N. Watson,
whose classical treatise on the subject has been re-
cently reissued.

Most conspicuous among the properties of the
Bessel functions which have interested applied work-
ers one finds the distribution and numerieal values of
the zeros. This is readily seen from the many tables
of them which have been computed and the numerous
ingenious devices which have been developed for their
approximation. In other studies interést has centered
upon the values of the functions for large values of
the variable z or of the parameter n.

The work of the authors of the “Guide” under re-
view was to enumerate all the tables of the values of
the Bessel functions, of their zeros and of other related
functions, together with a description of the extent
to which the caleulations have been carried. This has
been accomplished by means of a compaet notation
illustrated by the following item under the heading
Jo(z) and J,(z): 12 D, Meissel 1, =0 (.01) 15.5,
which means that these functions have been tabulated -
by Meissel in his first paper listed in the Bibliography,
and that the computations are to 12- decimal places
over the range from 0 to 15.5 at intervals of .01.

Two features of the “Guide” which the authors
regard as of special importance are ‘(1) the complete
listing of every known Unpublished Table of Bessel
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Functions now available for consultation; (2) the
assembly of information regarding known Errors in
the tables recorded.” The extensive character of this
work is readily seen from the fact that there are 282
references to tables and graphs of J,,(«) alone,'and for
all the functions one finds a total of 1,071 references.

Another service which this work supplies is to help
in attaining some uniformity in the symbolism of the
funetions. Each enumeration of tables is preceded by
an extensive aceount of the functions tabulated, to-
gether with a standard notation for them and some
description of their origins. Although symbolism has
improved in recent years by the publication of such
well-known -tables as those of the British Association
for the Advancement of Science, the present “Guide”
has given considerable support to the problem by
agreeing “as far as possible with (the symbolism)
used by English writers.”

One particularly useful part of the work is the
concluding section devoted to a summary of the litera-
ture on “Polynomial Approximations and Asymptotic
Expansions,” which was entirely the contribution of
Professor Bateman. Much of the modern develop-
ment of asymptotic series arose out of problems pre-
sented by Bessel functions, as one may infer from
the fact that the perfection of the powerful saddle-
point method, or method of steepest descents, is a
product of the study of these functions. Computers
and- other statistical workers will be especially in-
debted to this section of the work.

From this it may be inferred that sciénce has re-
-ceived a very useful addition to its tools in the publi-
cation of this “Guide,” and it should prove to be an
indispensable addition to standard works on the sub-
jeet of Bessel functions.

’ H. T. Davis
NORTHWESTERN UNIVERSITY

A RADIO COMMUNICATIONS

Fundamentals of Radio Communications. By AvusTIN
R. FreEY. xii+393 pp. Illustrated. New York:
Longmans, Green and Company, Inc. 1944. $4.00.

Wire the large number of well-written texts on the
subject of electronics and-related fields, an author
assumes a considerable responsibility in adding to the
list. The author of this book, however, has'not just
written another book but has made a real contribu-
tion in offering a work which will prove of great
value, not only to the student who desires to make a
serious study of the field, but also to the practical
engineer who may not be sufficiently interested in
radio eommunications to maintain a complete library
on the subject. The writer of this book struck a very
effective balance between writing a text which is suffi-
ciently complete and rigorous to satisfy every one
and, at the same time, kept the mathematical treat-
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ments on a basis which stressed the physics of the
problem rather than the mathematical niceties.

Obviously, the most important application of elec-
tronies to-day is in radio ecommunication and this book
properly stresses that application. However, a num-
ber of subjects which are not as important in eom- '
munication as in other electroniec applications are dis-
cussed in sufficient detail to make this book a valuable
addition to the library of those not specifically inter-
ested in communications. '

The treatment of the various subjects follows fairly
conventional lines. The first chapter, devoted to a
very complete discussion of resonant circuits, is espe-
cially effective. The next few chapters deal with
thermionie emission and introduction to an elementary
mathematics of the triode. Voltage amplifiers are dis-
cussed and this subject is brought up to date by a good
discussion of the most recent developments in the field
of ultra high frequency applications. Power ampli-
fiers are then covered in a rather conventional manner.
The chapter on oscillators is another one which the
author treated rather better than the average. Not
only is the theory worked out in a decidedly satisfac-
tory manner, but many of the minor details which are

‘important to an engineer are discussed. Chapters on

modulation, demodulation and R.F. transmission lines -
follow with some emphasis on the more recent work
on frequency modulation.

The last chapter in the book dealing with radiation
is again one of the most satisfactory chapters in the
book. In a rather brief but most effectively written
chapter, the subject of radiation and antennas is dis-
cussed. Obviously, this discussion would not enable
an engineer to design an antenna system, but a thor-
ough reading of this chapter should enable any one to
understand the basie principles of the subject. Most
treatments of this important subject are so beclouded
with mathematics that the results can only be dug out-
with considerable difficulty. In this chapter, the au-
thor began with a really simple equation for the. in-
stantaneous magnetic field at a distance r from a con-
ductor. This equation, which he wisely does not at-
tempt to derive but to which he gives adequate refer-
ence, is the starting point for all the subsequent dis-
cussion. By comparatively simple mathematical ma-
nipulation, the radiation field from a dipole and the
other type of radiators follows.

For the benefit of those who would use this book
in teaching classes, each chapter is followed by a
number of selected problems of moderate difficulty.
The usefulness of these problems, however, would be
considerably increased if answers to at least some of
them would be provided. .

The book, as a whole, is very well written and is
a good example of fine expository writing. A minor
criticism of the book is that the drawings are definitely




