CBPF-NF-084/96

SOURCES FOR THE HISTORY OF SPACE
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“Car la-haut, au ciel,
le paradis n’est-il pas
une immense bibliothéque? ”

— Gaston Bachelard

Brief Introduction

Space — as other fundamental concepts in Physics, like time, causality and matter — has been
the object of reflection and discussion throughout the last twenty six centuries from many different
points of view. Being one of the most fundamental concepts over which scientific knowledge has
been constructed, the interest on the evolution of the ideas of space in Physics would per se justify a
bibliography. However, space concepts extrapolate by far the scientific domain, and permeate many
other branches of human knowledge. Schematically, we could mention Philosophy, Mathematics,
Aesthetics, Theology, Psychology, Literature, Architecture, Art, Music, Geography, Sociology, etc.
But actually one has to keep in mind Koyré’s lesson: scientific knowledge of a particular epoch can not
be isolated from philosophical, religious and cultural context — to understand Copernican Revolution
one has to focus Protestant Reformation. Therefore, a deeper understanding of this concept can be
achieved only if one attempts to consider the complex interrelations of these different branches of
knowledge. A straightforward consequence of this fact is that any bibliography on the History and
Philosophy of space would result incomplete and grounded on arbitrary choices: we might thus specify
ours.

From the begining of our collaboration on the History and Philosophy of Space in Physics —
born more than ten years ago — we have decided to build up a preliminary bibliography which
should include just references available at our libraries concerning a very specific problem we were
mainly interested in at that time, namely, the problem of space dimensionality. We realized soon
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that even making this sharp restriction on the subject we did not overcome the dificulty mentioned
in the first paragraph: a bibliography aimed at providing a sound basis for the study of this problem
should, indeed, also cover many other aspects of the Natural Philosophy of Space. On the other hand,
from the recurrence of certain quotations, we also realized that there were many relevant references
that could not be omitted owing to our difficulty in localizing them. In addition we have done an
effort to include some very rare references. Therefore, our original plan followed a completely new
direction; these are in a nutshell the main reasons for the significant time gap between thinking out
the bibliography and rendering it available now. Let us in the sequel say some words about our choices
in preparing this bibliography.

The most restrictive choice was to constrain the bibliography in time. The period covered here
is of circa a hundred and fifty years; more precisely, the bibliography includes references from 1845 to
1995. The former is approximately a century after the publication of Kant’s first work — Gedanken von
der wahren Schatzung der lebendigen Krafte, Konigsberg, 1747, (English translation by J. Handyside,
Kant’s inaugural dissertation and the early writings on space, Chicago, Open Court, 1929) —, which
can be considered a milestone in so far as the problem of space dimensionality is concerned. For
treating this problem Kant had to consider the possibility of the existence of spaces with a different
number of dimensions, prior to any formal theory for these types of space. In his own words: “A
science of all [the] possible kinds of space would undoubtedly be the highest enterprise which a finite
understanding could undertake in the field of geometry’. It was during the nineteenth century that
this quote acquired its full sense and very remarkable generalizations in Geometry were done, leading
to the conclusion that the space defined by Euclid’s axioms is not the only possible non-contradictory
construction. Non—Euclidean geometry and n—dimensional space not just contributed to change the
Weltanschauung at that time, but also had a very impressive impact on the development of Physics
in the twentieth century, from Relativity and Quantum Mechanics to Unified Field Theories.

One of the main consequences of such choice is that actually a very large number of well known
primary sources of the western philosophy for the study of space — as the original contributions of
the Pre—Socratics, Plato, Aristotle, Simplicius, Galileo, Newton, Leibniz, Kant, and many others —
are not included in the present bibliography. Thus, for not introducing an asymmetry in the period
covered here we decided to limit ourselves to quote what can be called secondary sources on the
concept of space in Physics, which include: books, the majority of which are entirely dedicated to
historical and/or philosopical aspects of this subject (presented as item a.); specialized articles and
contributions to proceedings (item b.); chapters of books, dissertations, articles in encyclopaediae,
entries of dictionaries, abstracts and other miscellaneous citations (item c.). It should be stressed
that textbooks and technical Physics papers are excluded from the present bibliography.

Another important restriction is imposed by language: only texts written in English, French,
German, Italian, Spanish, Portuguese and Latin were considered.

Two other simple but nevertheless restrictive criteria were followed and should be mentioned. Al-
though we recognize the impact of the Theory of Relativity on modern Physics epistemology, neither
papers devoted exclusively to time nor technical papers on spacetime are brought into the bibliog-
raphy, which, of course, excludes any reference to the fundamental (and well known) papers of the
scientist—philosopher A. Einstein. We are convinced that Relativity, by itself, deserves an indepen-
dent bibliography. However, some basic references on the philosophy of spacetime were occasionally
included. Both choices were mainly motivated by our will to render the bibliography manageable.

It should also be stressed that special attention was given to the modern literature concerning the
very old problem of space dimensionality, biased by our interest on this subject. Only in this case
the authors made a particular effort to be complete, even knowing a priori that this is an impossible
task. Clearly, due to the interrelations of Physics with the aforementioned areas, we could not resist
the temptation of including a small number of references on infinity, aether, foundations of geometry,
and some references belonging to the domain of other areas, although, in this case, completeness was
absolutely not our goal: our intention was just to offer to the reader the possibility of starting by
himself the search for new references on those areas.
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We hope the reader will forgive us if sometimes the apparent rigidity of the aforementioned
criteria is found slightly broken. Finally, we must confess that being two bibliophiles the authors gave
a special emphasis to the research of books.

All the 1075 references are given in chronological order and for each year in alphabetical order of
authors’ name. This includes 414 books entirely devoted to space, 380 articles in periodical journals
and proceedings and 281 miscellaneous citations. A small number of references that could not be
accessed and were quoted by more than one author with discrepancies, or in an incomplete way, is
included, but the reader will found a question mark whenever information is uncertain or confuse.

Although we are very conscious of the incompleteness of the present bibliography, we are convinced
that it puts together an expressive ammount of basic references and we hope it will be useful for anyone
interested in the history (and philosophy) of the space concepts in Physics.

Let us close this Introduction by trying to express in words our guiding aspiration. When the
last reference was written down we have imagined how many times our feelings in that very moment
would be magnified in the soul of a lexicographer. Being absolutely unable to grasp what could be
experienced during the endless and patient compilation of a dictionary, we have found comfort in
the words of Andrieux: “Tous les auteurs peuvent aspirer a la louange; les lexicographes ne peuvent
aspirer qu’a échapper aux reproches”: the latter is our aspiration.

The authors will welcome any corrections, suggestions and additional references.
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1845

BOLZANO, B.: “Versuch einer objektiven Begriindung der Lehre von den drei Dimensionen des
Raumes”, in: Abhandlungen der Kgl. Bohmmischen Gesellschaft der Wissenschaften, 5. Folge,
Heft 3, Prag., pp. 201-215.

1848

WOLTER, F.: De spatio et tempore, quam praecipua Aristotelis ratione habita, Bonn.

1850

ULE, B.: Untersuchung tiber den Raum und die Raumtheorie des Aristoteles und Kant, Halle.

1855

LEWIS, T.: The siz days of creation: or the scryptural cosmology with the ancient idea of time
worlds, in distinction from worlds in space, Schenectady, N.Y. van Debogert / London, John
Chapman.

L’abbé FLOTTES: “Espace”, in: Encyclopédie du Diz-neuvieme Siécle, tome douzieme, Paris,
Au Bureau de L’encyclopédie du XIXe Siecle, pp. 61-3.

1864

POUDRA, M.: Histoire de la perspective ancienne et moderne, Paris.

1865

HODGSON, Shadworth Hollway: Time and Space; a Metaphysical FEssay, London, Longman
Green Realer & Dyer.

1868-9

BAUMANN, Julius: Die Lehren von Raum, Zeit und Mathematik in der neueren Philosophie
nach ihrem ganzen Finfluss dargestellt und beurteilt, Berlin, G. Reimer, vol. 1-2. Reprinted by
Minerva Verlag GmbH, Frankfurt/Main, 1981.

BOLYAI, Janos: La science absolue de ’espace indépendante de la vérité ou de la fausseté de
Uaziome XI d’Euclide (que l'on ne pourra jamais établir a priori), Paris.

HELMHOLTZ, Hermann von: “Uber die Tatsachen, welche der Geometrie zugrunde liegen”,
Gitt. gel. Nachr., pp. 193-221.

1870

GRAPENGIESSER, C.: Kants Lehre von Raum und Zeit: Kuno Fischer und Adolf Trendelen-
burg, Jena, F. Mauke.
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1873

RIEMANN, B.: “On the hypotheses which lie at the bases of geometry”, Nature, 8, p. 14-18, 36,
37, Translated by CLIFFORD, W.K.

1874

EBERTY, Felix: Die Gestirne und die Weltgeschichte: Gedanken iiber Raum, Zeit und Fwigkeit,
Breslau, J.U. Kern.

LEONHARDI, Hermann Karl, Freiherr von: Was ist der Raum?: als Stoff fiir conversatorischen—
Unterricht dem gesammten Lehrstand insbesondere aber den Lehrer— und Lehrerinnenbildungs-
anstalten, Prag, Verlag von F. Tempsky.

WEISZ, J.: Kants Lehre von Raum und Zeit, Budapest, Druck von Fanda & Frohna (18747).

1875

LUGUET, H.: Etude sur la notion d’espace d’aprés Descartes, Leibniz et Kant, Paris, A. Durand
et P. Laurill.

SCHMITZ-DUMONT, O.: Zeit und Raum in ihren denknotweindigen Bestimmungen abgeleitet
aus dem Satze des Widerspruches, Leipzig, E. Koschny.

1876

CLIFFORD, William: “On the Space-Theory of Matter”, Proceedings of the Cambridge Philo-
sophical Society 2, pp. 157-8.

HELMHOLTZ, Hermann von: “The origin and meaning of geometrical axioms”, Mind 1, pp.
301-21.

1877

ERDMANN, Benno: Die Aziome der Geometrie. FEine philosophische Untersuchung der Rie-
mann—Helmholtzschen Raumtheorie, Leipzig, L. Voss.

SCHMITZ-DUMONT, O.: Die Bedeutung der Pangeometrie. Mit bezug auf den aufsatz: “Uber
den Ursprung und die Bedeutung der geometrischen Azxiome, von Helmholtz, Berlim, April 18767,
Leipzig.

LAND, J.P.: “Kant’s Space and Modern Mathematics”, Mind, original series, 2, pp. 38-46.

1878

GENOCCHI, Angelo: “Sur une mémoire de Daviet de Foncenex et sur les géométries non eucli-
diennes”, Atti dell’Accademia delle Scienze di Torino, ser. 2, 29, pp. 365-404.

ZOLLNER, J.K.F.: “On space of four dimensions”, Quarterly Journal of Science, 8, pp. 227-37.
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1883

— LASSWITZ, KURD: Die lehre Kants von der Idealitit des Raumes und der Zeit im Zusammen-
hange mit seiner Kritik des Erkennens allgemeinverstandlich dargestellt, Berlin, Weidman.

— HELMHOLTZ, H. Von: “Uber die tatséichlichen Grundlagen der Geometrie”, in: HELMHOLTZ,
Wissenschaftliche Abhandlungen, vol. 2, Leipzig, J.A. Barth. Cf. CAPPELLETTI, 1967.

1885

— SCHESINGER: Substantielle Wesenheit des Raumes und der Kraft.

— S. [the full name is not given|: “Four dimensional space”, Nature 32, p. 481.

1886

— SCHNEID, Mathias: Die philosophische Lehre von Zeit und Raum, Mainz, E. Kirchheim.
1889

— CHASLES, M.: Aperc¢u historigue des Méthodes en Géométrie, Paris, Gauthier—Villars.

— DREWS, A.: Die Lehre von Raum und Zeit in der nachkantischen Philosophie: ein Beitrag zur
Geschichte der Erkenntnistheorie und Apologetik der Metaphysik, Halle a. S., C.A. Kaemmerer.

— BERGSON, H.: Essai sur le données immediates de la conscience, Paris, thesis.

— BERGSON, H.: Quid Aristoteles de loco senserit, Paris, second thesis. French translation L ’dée
de lieu chez Aristote, published in: GOUHIER, H. & ROBINET, A. (eds.) Mélanges, Paris, 1972.

1890

— NAGY, Albino: “Sulla recente questione intorno alle dimensioni dello spazio”, Rivista Italiana di
Filosofia, 5 (1), pp. 121-151.

1891

— PIETZKER, Friedr.: Die Gestaltung des Raumes. Kritische Untersuchungen iber die Grundlagen
der Geometrie, Braunschweig, Otto Salle.

1893

— DEICHMANN, Carl: Das Problem des Raumes in der griechischen Philosophie bis Aristoteles,
Leipzig, G. Fock.

— KILLING, WILHELM: Einfiihrung in die grundlagen der Geometrie, Paderborn, F. Schoningh.
Cf. “Der mehrdimensionale Raum”.
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1894

BOIRAC, Emile: De spatio apud Leibnitium, Lutetiae Parisiorum, Félix Alcan.
DORING, August: Uber Zeit und Rauwm, Berlin, R. Gaertner.

FARGES, Albert: L’idée de continu dans lespace et le temps: refutation du Kantisme,du dy-
namisme et du realisme, Paris, A. Roger & F. Chernoviz.

KEYSERLING, Alexander: Finige Worte iber Raum und Zeit, Stuttgart, Cotta.

1895

DUNAN, Charles: Théorie Psychologique de I’Espace, Paris, Félix Alcan.

1896

LECHALAS, Georges: Etudes sur Uespace et le temps, Paris, Félix Alcan. Réédition en 1910.

1897

COVOTTI: “Le teorie dello spazio e del tempo nella filosofia greca fino ad Aristotele”, Pisa,
Nistri. Cf. also COVOTTI, 1897b.

COVOTTTI: “Le teorie dello spazio e del tempo nella filosofia greca fino ad Aristotele”, in: Annali
della R. Scuola Normale Superiore di Pisa XIX, p. II.

ZAHLFLEISCH, J.: “Die Polemik des Simplikios gegen Arist. Phys. IV, 1-5 iiber den Raum”,
Arch. f. Gesch. d. Philos. X, S. 85-109.

1898

ENRIQUES, Federigo: “Sulle ipotesi che permettono I'introduzione delle coordinate in una varieta
a piu dimensioni”, Rendiconti del Circolo Matematico di Palermo XII, pp. 222-239.

KLEINPETER, Hans: “Die Entwicklung des Raum- und Zeitbegriffes in der neueren Mathematik
und Mechanik und seine Bedeutung fiir die Erkenntnistheorie”, Arch. f. syst. Philos. IV, 32-43.

NEWCOMB, Simon: “The Philosophy of Hyperspace”, Bulletin of the American Mathematical
Society, 4 (2), pp. 187-95.

STANLEY, Hiram M.: “Space and Science”, The Philosophical Review, November, pp. 616-17.

1899

POINCARE, H.: “Des fondements de la géométrie, a propos d’un Livre de M. Russell”, Revue
de Métaphysique et de Morale 7, pp. 251-79.

RUSSELL, B.: “Sur les Axiomes de la Géométrie”, Revue de Métaphysique et de Morale 7, pp.
684-707.
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1900

NATORP, Paul: “Nombre, temps et espace dans leur rapports avec les fonctions primitives de
la pensée. Essai de déduction”, Bibliothéque du Congrés International de Philosophie, I: Philos.
générale et Métaphysique, pp. 343-389.

POINCARE, H.: “Sur les principes de la géométrie, Réponse a M. Russell”, Revue de Métaphy-
sique et de Morale 8, pp. 72-86.

SCHLEGEL, Victor: “Sur le dévelopement et 1'état actuel de la géométrie a n dimensions”,
L’enseignement Mathématique 2, pp. 77-114.

1901

PALAGYI, Melchior: Neue Theorie des Raumes und der Zeit. Die Grundbegriffe einer Meta-
geometrie.

LECHALAS, Georges: “De la comparabilité des divers espaces”, in: Bibliotheque du Congres
International de Philosophie III, Logique et Histoire des Sciences, Paris, Librairie Armand Colin,
pp. 425-439.

RUSSELL, B.: “L’idée d’ordre et la position absolue dans l’espace et le temps”, ibidem, pp.
241-277.

1902

BOURDON, B.: La perception visuelle de I’espace, Paris, Schleicher Freres.

KIRSCHMANN, A.: “Die Dimensionen des Raumes”, in: Phil. Stud. (Wundt) XIX — Festschr.
f. W. Wundt, 1. Teil, 310-417.

PIETZKER, Friedr.: “Die dreifache Ausdehnung des Raumes”, Unterr.—-Bl. f. Math. wu. Nat.
VIII, 39-41.

OSTWALD, Wilhelm: Vorlesungen iber naturphilosophie, Leipzig, Veit & Co.; Cf. “Zeit, Raum,
Substanz”.

1903

SAUSSURE, René de: “Hypothese sur la constituition géométrique de I’éther”, Archives des
Sciences Physiques et Naturelles, 16, pp. 369-87.

1904

DIETRICH, W.R.: Kants Raumlehre und ihr Verhaltnis zur Geometrie, Halle a. S., H. John.

HAUSDORFF, Felix: “Das Raumproblem. Antr.—Vorles.”, Ann. d. Naturphil. II1, S. 1-23.

MULLER, Emil: “Uber mehrdimensionale Réume”. Vortr. Beil z. 17 Jahresber. d. Philos. Ges.
Wien, 1-14.
RUSSELL, Bertrand: “Non-Euclidean Geometry”, Athenacum 4018, pp. 592-3.



9 CBPF-NF-084/96

1905
PITSCHEL, Johannes: Leibnizens und Kants Lehre von Raum mit einander verglichen, Leipzig,

Druck von F.A. Korner.
SIEGEL, K.: Uber Raumvorstellung und Raumbegriff, Leipzig.

POINCARE, Henri: “La Notion d’Espace”, in: La Valeur de la Science, Paris, Flammarion, pp.
59-95.

1906
MACH, Ernst: Space and Geometry, La Salle, Illinois, The Open Court Publ. Co.

1907
HUSSERL, E.: Ding und Raum, reprinted in London/Dordrecht/Boston, Kluwer Academic.
MOTT-SMITH, Morton C.: Metageometrische Raumtheorie: eine philosophische Untersuchung,
Halle a.S., Hofbuchdr. von C.A. Kaemmerer & Co.

1908

BIANCO, Ottavio Zanotti: Spazio e Tempo: saggi di astronomia, Torino, Frattelli Bocca Editori.
VAN BIEMA, Emile: L’espace et le temps chez Leibniz et chez Kant, Paris, Félix Alcan.

LENIN, V.: Cf. LENIN, 1959.

1909

MINKOWSKI, Hermann: Raum und Zeit, Leipzig und Berlin, B.G. Teubner. Cf. also Physik, v.
X.

ENRIQUES, Federigo: “La Geometria”, in: Problemi della Scienza, Bologna, Zanichelli, seconda
edizione, ristampa 1989, Capitolo IV, pp. 151-201.

1910

LECHALAS, Georges: Etude sur l’espace et le temps, 2¢me. ed.

CYON, Elie: “Le Sens Géométrique et les Bases physiologiques de la Géométrie d’Euclide”, in:
Dieu et Science — Essais de Psychologie des Sciences, Paris, Félix Alcan, Chapitre I, pp. 29-92.

1911

COHN, Emil: Physikalisches tiber Raum und Zeit, Leipzig, B.G. Teubner.
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DUNCAN, M.Y. & SOMMERVILLE, M.A.: Bibliography of non—-FEuclidean Geometry including
the Theory of Parallels, the Foundations of Geometry, and Spaces of n Dimensions, St. Martin’s
Lane, London, Harrison & Sons.

LEISEGANG, Hans: Die Raumtheorie im spateren Platonismus insbesondere bei Philon und den
Neuplatoniken ...(?), Weida i. Th., Thomas & Hubert.

MULLER, A.: Das Problem des absoluten Raumes und seine Beziehung zum allgemeinen Raum-
problem, Braunschweig: Friedr. Vieweg & Sohn.

BROUWER, L.E.J.: “Beweis der Invarianz der Dimensionenzahl”, Math. Ann. 70, 161-165.

LANGEVIN, P.: “Le temps, 'espace et la causalité dans la physique moderne”, Bull. de la
Societé Frangaise de la Philosophie; reprinted in: op. cit. (LANGEVIN, 1923).

LANGEVIN, P.: “L’évolution de ’espace et du temps, ”, Revue de Métaphysique et de Morale
19 455; reprinted in: op. cit. (LANGEVIN, 1923).

LANGEVIN, P.: “L’évolution de I'espace et du temps, ”, Scientia X, p. 31.

BRIGHAM, Joseph Webb: Some theoretical and practical bearings of the ideality of space and
time upon science, philosophy, theology, and religion, PhD. Thesis, Boston University.

ENCYCLOPADIA BRITANNICA, 11th edition, London. Cf. “Space and Time”, by H. STURT,
vol. 25, pp. 525-26.

1912

HERBERTZ, Richard: Die Philosophie des Raums, Stuttgart, W. Spemann.

POINCARE, H.: “Pourquoi ’espace a trois dimensions”, Revue de Métaphysique e de Morale,
20¢ année, p. 184.

1913

BROUWER, L.E.J.: “Uber den natiirlichen Dimensionsbegriff”, Journ. f. Math. 142, 146-152.

DUHEM, Pierre: Le Systéme du Monde, Histoire des Doctrines Cosmologique de Platon a Coper-
nic, Paris, Hermann, vol. 1, Chs. 4 and 5. Cf. DUHEM, 1985.

1914

ROBB, A.A.: A Theory of Time and Space, Cambridge, Cambridge Univ. Press.

TROSS, Ernest: Das Raumproblem in der bildenden Kunst: Kritische Untersuchungen zur
Fiedler—Hildebrandischen Lehre, Miinchen, Delphin.

WALTER, Johston Estep: Nature and cognition of space and time, West Newton, Pa., Johnston
and Penney.

WITTE, Hans: Raum und Zeit im Lichte der neueren Physik: eine allgemeinverstandliche En-
twicklung des Raumzeitlichen Relativitdtsgedankens bis zum Relativitdtsprinzip, Braunschweig, F.
Viewig & Sohn.
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1915

HENRY, Viktor: Das Erkenntnistheoretische Raumproblem in seinem gegenwdrtigen Stande,
Erg.-H. 34 Kantstudien.

1916

MARTY, Anton: Raum und Zeit: aus dem Nachlassen des Verfassers herausgegeben, Halle a. S.,
M. Niemeyer.

RANZOLI, C.: Dizionario di Scienze Filosofiche, seconda edizione, Milano, Ulricho Hoepli. Cf.
Spazio, pp. 1104-1112.

1917

EFROS, Israel I.: Problem of Space in Jewish Medieval Philosophy, Columbia University Press.
Reprint edition (EFROS, 1966).

SCHLICK, Moritz: Raum und Zeit in der gegenwdrtigen Physik: zur Einfihrung in das Ver-
standnis der Relativitdts und Gravitationstheorie, Berlin, J. Springer Cf. English translation in
SCHLICK, 1963.

EHRENFEST, P.: “In what way does it become manifest in the fundamental laws of physics that
space has three dimensions?”, Proc. Amsterdam Acad. 20, 200-209, reprinted in: KLEIN, M.J.
(1959).

1918

GEIRING, Hilda: “Nichteuklidische Geometrie und Raumproblem”, Die Naturwiss. VI, S. 635-
41, 653-58.

1919

WEYL, H.: “Eine neue Erweiterung der Relativitatstheorie”, Ann. Physik 59, 101-133.

WHITEHEAD, N.A., Sir LODGE, Oliver, NICHOLSON, J.W., HEAD, H., STEPHEN, A. &
CARR, HW.: “Simposium: Time, Space, and Material, are they, and if so in what sense, the
ultimate data od Science?, in Problems of Science and Philosophy, Aristotelian Society, Supple-
mentary volume 2, pp. 44-108.

1920

DE TOLEDO Y LEFEBVRE, I.A.: Le probléme de l’espace, Paris, Félix Alcan.
ROUGIER, L.: La Philosophie Géométrique de Henri Poincaré, Paris, Félix Alcan.

BRENTANO, F.: “Zur Lehre von Raum und Zeit”, Kant—Studien 25, pp. 1-23.

EHRENFEST, P.: “Welche Rolle spielt die Dreidimensionalitidt des Raumes in den Grundgesetzen
der Physik?”, Ann. Physik 61, 440-446; Portuguese translation by E. VALADARES, “Qual o
papel da tridimensionalidade do espago nas leis bésicas da fisica?” (unpublished).
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BRUCE HALSTED, George (Ed. and transl.): Girolamo Sacceris Euclidis Vindicatus, Chicago,
Open Court.

MAXWELL, James Clerk: “On the idea of space” (Art. 15), “Error of Descartes” (Art. 16) and
“Absolute space” (Art. 18) of Matter and Motion, Larmor Edition, published by the Society for
Promoting Christian Knowledge, London. Reprinted in MAXWELL, 1991.

1921

HORVATH, Klemens von: Raum und Zeit im Lichte der speziellen Relativititstheorie: Versuch
eines synthetischen Aufbau der speziellen Relativitdtstheorie, Berlin, J. Springer.

SCHNEIDER, Ilse: Das Raum—Zeit—Problem bei Kant und Finstein, Berlin, J. Springer.

DONCOER, P.: “Le nominalisme d’Ockham. Théories du mouvement, du temps et du lieu”,
Revue de Philosophie XX VIII, pp. 234-249.

SYNGE, E.H.: “The space—time hypothesis before Minkowsky”, Nature 106, p. 693.

SEGRE, G.: “Mehrdimensionale Riume”, in: ENZYKLOPADIE DER MATHEMATISCHEN
WISSENSCHAFTEN, mit Einschlug ihrer Anwendungen. Auftr. d. Akad. d. Wiss. zu Berlin,
Gottingen, Heidelberg, Leipzig, Miinchen und Wien, 2. Teil, S. 769-972.

1922

BOREL, Emile: L’Espace et le Temps, Paris, Félix Alcan.

CARNAP, R.: Der Raum. Fin Beitrag zur Wissenchaftslehre, “Kant—Studien Ergénzungshefte”
56, Berlin. Reprinted in CARNAP, 1991.

PHALEN, Adolf: Uber die Relativitit der Raum— und Zeitbestimmungen, Uppsala, Akademiska
Bokhandeln.

POPPOVICH, Nikola M.: Die Lehre vom diskreten Raum in der neueren Philosophie, Wien, W,
Braumuller.

VON ASTER, E.: Raum und Zeit in der Geschichte der Philosophie und Physik, Minchen, Rosl
(Philosphische Reihe, 45. Band).

WIENER, N.: “The relation of Space and Geometry to Experience”, The Monist, 32, pp. 12-60;
200-247; 364-394.

LE/)VYfBRUHL, Lucign: La mentalité primitive, Paris, Presses Univ. France. Cf. “espace”.
Italian translation (LEVY-BRUHL, 1971).

1923

CASTELNUOVO, Guido: Spazio e tempo, secondo le vedute di A. Finstein, Bologna, Zanichelli.

STEINMETZ, C.P.: Four lectures on relativity and space, New York, Mc Graw-Hill. Reprint
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