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is paralleled by the use of somewhaf analogous
formulas in finding the sum of a geometric
series and in solving problems in arithmetical
series in the Ahmes papyrus? which antedates
by one hundred or more years the recently fa-
mous King Tut-ankh-amen.

Another problem in the Moscow papyrus is
concerned with determining the “sides of a quad-
rilateral, when the velation of the sides and the
area of the quadrilateral are known.” This
problem is almost equally important, as it in-
dicates clearly the Egyptian inspiratien of a
whole series of problems found in Eueclid’s
Data. The problems in question are concerned
with the determination of the sides of a rec-
tangle when the area and some other relation-
ship of the sides are given?

Louts C. KARPINSKI

UNIVERSITY OF MICHIGAN

ZIRCONIUM FRACTIONS .

A COMMUNICATION by Professor Kurt A.
Gronvall in Svensk Kem. Tids. for April may
be of interest to some of your readerss Pro-
fessor Gronvall has been reading some back
numbers of his Zeit. fiir Kristallographie and
came across references to zirconium fractions
which led their observers to all the thrills of
discoverers of new elements. These supposed-
ly new elements were observed before Nils
Bobhr came upon the scene with a new fangled
tool and could not therefore be clinched as
was hafnium. The elements from zirconium
are: ostranium discovered by Breithaupt of
Freiburg in 1825, noranium by Svanberg of
Uppsala, discovered in 1845, and jargonium
by the first petrographer, H. C. Sorby, from
zirconium collected in Ceylon, 1869. Now
comes hafninm with its several discoverers.
Professor Grénvall asks us, “Is hafnium a new
element ?” )

AxtoN R. Rose
EpGEWATER, N. J.
Aprin 22, 1923

2 Karpinski, ‘¢ Algebraieal developments among
the Egyptians and Babylonians,”’ Amer. Math.
Mo., Vol. 24, 1917, pp. 257-265.

3 Problems 85-90 in Simson’s edition of Eu-
clid’s Data; in Opera Omnia ed. Heiberg and
Menge, Vol. 6, Prop. 84-86, pp. 165-173.
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QUOTATIONS
FEDERATIONS OF SCIENTIFIC MEN

THE reluctance to discuss the monetary
value of their services is a tradition which dies
hard among the brain-workers in this country
and abroad, and is in large measure respon-
sible for the unenviable pesition of many
salaried workers during and since the war. In
the legal and medical professions, which oc-
cupy a legalized privileged position and are
further safeguarded by the needs and the at-
titude of the community, professional unity is
possible and demands for improved conditions
of service and better remuneration for these
classes are generally successful. The sucecess
of medical men in this eountry in particular
has given an impetus to other professional
workers towards combination, and various or-
ganizations now exist having for their avowed
object the improvement of the economic posi-
tion of the professional classes. In France,
after approaching first the Confédération
Générale du Travail, and later the General
Association of Employees—both organizations
of manual workers—the brain-workers have
decided to form their own independent Con-
fédération des Travailleurs Intellectuels. It is
already in a position to exert considerable in-
fluence in the chamber of deputies and the
senate, and its success has provoked the crea-
tion of similar bodies in several other Euro-
pean countries. In this country there is an
organization, the National Federation of Pro-
fessional, Technical, Administrative and Super-
visory Workers, founded in 1920, having sim-
ilar aims. Hitherto it has not been able to
obtain the support of the medical, legal, en-
gineering, teaching or scientific associations.
These may join the federation later, but, in
the first instanee, they will probably find it
better to form their own federation. The time
is certainly opportune for a movement to be
made in this direction.—Nature-

THE INTERNATIONAL WORK OF
SCIENTIFIC SYNTHESIS!

Tuar current development of science is so
varied and so extensive that even the expert is

1 A review of the international journal, Scientic.
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finding diffieulty in keeping in touch with the
detailed acquisitions not merely in his own field
but often also in those divisions of it to which
his own labors are devoted. This has become
so pronounced that one sometimes hears the
fear expressed that the body of seience is in
danger of falling apart into chaos from its
mere bigness and diversity. It is often true
that experts in the same field can not under-
stand the details of each other’s work well
enough to judge its value with any confidence;
and the different sciences have adopted each a
jargon peculiar to itself so that workers from
different ficlds find that they speak so little the
same language that they can sometimes scarcely
understand each other at all.

And yet there is a deep-seated conviction that
all valid sciences must be parts of one whole,
one Science, which subsumes all of them under
its universal extent. If such a general science
exists effectively, in the sense of a body of truth
which is accessible to all intellectually minded
people with a desire to understand it, it must
be possible to gather the essentials of this
science into an organized whole whose connec-
tions are not very complicated. This science
must be organized along rather simple lines and
its main truths must be capable of being
brought into connection under a few general
headings of a comprehensive character.

To accomplish this synthesizing of exact
truth requires a great international work of
scientific synthesis—a work in which different
peoples and different sciences are brought to-
gether in a large constructive effort. It is not
desirable, and it would be impossible, to bring
the necessary group of people together in a
definite organization and to carry out this work
by means of a concentrated effort under the
direction and inspiration of a central organiza-
tion. This is not the way in which the task is
to be accomplished. What is needed for the
purpose in mind is a world’s arena for the
highest philosophic and scientific analysis and
discussion among the greatest living thinkers,
among those who are now advancing the sepa-
rate sciences and at the same time are looking
for those connections which bind all seience into
a great and fundamental unity.

A unique journal for serving these purposes
now exists in Scientia, an international review
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of scientific synthesis published at Milan, Italy.2
This journal has an interesting feature which
makes all of its articles accessible to those who
read the French language. If an author writes
for it in a language other than French his
article is published both in its original language
and in a French translation. This journal
serves as a great international eneyclopedia of
current philosophic synthesis of seientific truth.
It is doing a great international work which
would be left undone if it did not render this
service. It is much more than a storehouse for
such articles as are submitted to it. It organ-
izes the preparation of important series of
papers by the experts of all countries, the
papers in a particular series all dealing with
the various aspects of some important subject.

At the present time, for instanece, a series of
articles on relativity is being prepared by ex-
perts from all over the world; and these will
be published in due course. KEach writer, even
on this diffieult and abstruse subject, is re-
quired to express himself in the language which
is current among educated men and women
everywhere. He is denied the use of the tech-
nical language which the experts employ in
communication with each other. That technical
language has its use. But what is expressed
in it is inaccessible to those who are not ex-
perts. What Scientia demands is the exposition
of the important ideas of relativity in a lan-
guage which is free from technisal expressions
so that the articles may be accessible to thinkers
in every field of thought. A similar demand is
made with respect to all the articles which ave
to be published in Scientia. The editors can
hardly claim that they have succeeded in hold-
ing every contributor to the ideal which they
have set; but their success has been sufficiently
great to make of Scientia a forum for the phil-
osophie discussion of scientific questions in such
a form as to elicit the interest of all people who
believe in the broad philosophic synthesis of
seience.

A great purpose has inspired both those who

2 Scientia, edited by Eugenio Rignano and pub-
lished at Via A. Bertani, 14, Milan, Italy.
American subseribers can econveniently purchase
it through Messrs. Williams & Wilkins, Mount
Royal and Guilford Avenues, Baltimore, Mary-
land, at ten dollars per year (twelve issies).
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initiated the publication of Scientia and those
who have continued its work. They have de-
sired to place at the disposal of every cultivated
person’ an instrument of scientific synthesis
which might facilitate that work of coordination
and systematization of knowledge rendered nee-
essary by the growing need of rapid summaries
and careful accounts of central ideas suitable
to enable one quickly to orient himself with re-
spect to the most vital scientific ideas of the
day. In serving this purpose the editors have
realized that it is necessary to give rigorously
exact information concerning new researches
and the hypotheses which are elaborated or pro-
posed by various workers for extending the
bounds of human knowledge; and they have
spared no pains to procure accounts of these by
the experts best fitted to give them—aceounts
which move not in technieal terms but in the
language of all cultivated people. The new
ideas and discoveries are thus being rendered
aceessible to all persons, with the hope that
science may live more as a unit both among
scientific workers generally and also in the
minds of all cultivated persons who are inter-
ested in the work of science.” Scientia is seeking
to bring the great guiding ideas of science out
of the scientific preserves of individuals and of
small groups and to help make it possible for
all to enjoy the intellectual advantages of sci-
entific thought and discovery. If the world of
thought tends to become little to any one through
an over-emphasis of his specialty, Scientia is
effectively urging him to come out into a broad-
er fleld of scientific thought. Let him still
pursue his narrow specialty with all vigor and
ardor, if he will; but let him at the same ;t’im‘e
see it as a small part of a fascinating whole
and let him understand that the connections of
his specialty with this whole are more impor-
tant in their human values than the details of
his work are in themselves. .

Through the pages of this unique journal
the leading thinkers of Europe and America
are contributing towards a realization of this
inspiring ideal. Independence of judgment,
clearness of form, absence of all prejudice, lib-
erty of criticism characterize their contributions.
The continued success of this effective organ of
international culture is a matter of importance
to the development and unification of science.
It aims at reaching a systematic and synthetic
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order of truth suitable to give a general view of
the physical and human world within the limits
of the most rigorous scientific knowledge. In
carrying out this plan it has organized cooper-
ation in the preparation of articles on the
causes of the great war, on the international
questions growing out of it, on social questions,
on the problem of vitalism and mechanism in
biology, on the now famous theory of relativity,
on the contributions of the various peoples to
the development of the several branches of
human knowledge, and on other questions of
deep interest in the: current thought of the
world.

By these means Scientia has become suitable
to serve as a valuable instrument for the cul-
tural development of all those who love knowl-
edge. Specialists may find in it an incentive to
look beyond their own gardens of thought, to
enlarge their intellectual horizons and to in-
crease their joy in truth. People of culture
have through it a unique opportunity to be-
come ‘acquainted with many trends of ewrrent
thought and to obtain a panoramic view of the
intellectual world. Perhaps there is no other
single journal in the world which so effectively
brings to its readers a knowledge of the pres-
ent currents in the intellectual life of mankind.
Now in its seventeenth year, Scientia seems to
have received a new impulse from the novelty
and importance of the problems which have
been pressing upon men in the recent eventful
years. It is achieving with increased success
its object of reacting against the excesses of
specialism and of breaking down the partitions
which have separated one from another the
diverse branches of science and those who cul-
tivate them. ' -

Such is the work for which Scientia stands
and such is the ideal which it holds up before
all scientific workers.

This ideal, as supported by Secientia and va-
rious other agencies throughout the world as well
as by a considerable number of individual
thinkers, may yet inspire a greater work than
any which can be aceomplished by the more or
less fragmentary articles of a periodical. It
will do much to furnish the material to some
great thinker who will give his life to a fresh
synthesis of truth and it will hold up his hands
in the arduous undertaking. The materials for
such a comprehensive synthesis should bhe gath-
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ered and put into order in such a form that an
original thinker who would encompass all of
them would find it possible to do so in a life-
time and still have left that energy which is nee-
essary to fuse and unite the whole material in
the fire of his intelleet and mould it into a
great (even though tentative) synthesis of
scientific truth.

Such a work ean not be done once for all.
Science continues to grow and novel thoughts
arise occasionally in its progress. These will
ever require new syntheses if they are to be
comprehended properly. No such work of phil-
osophic interpretation can ever be final, for
science itself can never reach a final and com-
pleted stage. KHach generation or century will
need to do it again; but this lack of finality
does not make the work of any the less im-
portance.

It is important that the great scientific ideas
of each generation should come out of their
technical dress and be set forth in a literary
form which makes them pleasingly accessible to
all cultivated persons with a tendency to phil-
osophic interpretation. To this double work of
the synthesis of truth and the putting of it into
an accessible form the editors of Scientia have
committed that journal, and it is going forward
with inereasing success towards the realization
of this high aim.

R. D. CaARMICHAERL
UNIVERSITY OF ILLINOIS

SPECIAL ARTICLES
PARAMAGNETISM AND THE THEORY OF
_ QUANTA
Tue last issue of the Journal de Physique
contains an interesting and meritorious review
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by B. Cabrera of the extensive work done by
different observers on the magnetism of salts
of metals of the iron group. A conspienous
part of this work is due to Professor Cabrera
himself and to his pupils and was heretofore
outside the reach of most of the scientific read-
ers, because it was published in Spanish jour-
nals.

I wish to draw the attention of the physicists
engaged in magnetic research to an interpreta-
tion of which the material presented by Pro-
fessor Cabrera is susceptible, and which seems
to me to be a strong support of the quantum
theory of magnetism. It is well known that
the theory of electrons gives a simple relation
between the magnetic moment of an atom m
and its chief moment of momentum G

€
(@)

e/u. being the ratio of the charge of an elec-
tron to its mass. On the other hand, the theory
of quanta admits only certain disereet values
of the moment of momentum G, to wit, whole
multiples of the value h/2x=, where h denotes
Planck’s universal constant of action. The re-
sult is that the magnetic moment of an atom
(or ion) is also a whole multiple of an elemen-
tary value
(2

. eh
dmy,

Mo

so that
(2) m = jm,

where m, is called the “Bohr-Magneton” and
the integer j (in Sommerfeld’s terminology)
the “internal quantic number” of the atom.

The conception that the atomic magnetic
moment is a multiple of a “magneton” was
origirially introduced empirically by P. Waeiss.
However, the empirical “Weiss-Magneton”

m m’ m’ v . 104 v . 104
Ton in W.-M. J in W.-M. in M, cale. obs.
Cr+++ 19.0 3 15.2 3.04 4.8 5.0
Cr++ 24.0 4 20.2 4.04 7.7 7.9
Mn++ 29.0 5 25.2 504 11 116
Fe++ 28.9 ( 25.1 5.02 : 11.5
4 22-24.4 4.4-4.9 7.7
Ferr | 26.0-20.0 | 5 22.6-25.2 45.5.04 113 } 9.3-11.6
Co++ 24,0 4 20.2 4.04 7.7 7.9
Ni++ 16.0 3 12.9 2.6 4.8 3.5
saturated
Ni++ 13.0 2 9.5 1.9 2.5 2.3
unsaturated
Cu++ 9.1 1 5.26 1.05 1.0 11
Cu+ 0 0 0 0 0 0




