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The Colloquium will bring together an international group of distinguished
historians of mathematics, for a two-fold enterprise.

In the first half of the meeting, from Wednesday morning until Thursday
lunchtime, there will be six talks on various chapters of the history of
mathematics (and physics) of the nineteenth an twentieth centuries, selected
according to the current research interests of the speakers.

The second half of the colloquium, starting Thursday afternoon, will be devoted
to the theme «Mathematics and War». Most, but not all, of the talks will deal
with the twentieth century. The concluding Round Table discussion, starting at
4 p.m. on Friday, will start from a general perspective in order to ascertain the
appropriate questions to ask on the relationship between mathematics and war,
comparing different historical periods, and placing mathematics in line with
other sciences. Apart from speakers of the meeting, the Round Table will also
enlist the expertise of Michael Hagner, newly appointed ETH professor for the
History of Science.

As preliminary background reading for the second part of the meeting, we
recommend the recently published volume edited by Boss-Bavnbeck and HØyrup:
«Mathematics and War», Birkhäuser Verlag (Basel etc.) 2003.



Programme

Wednesday, 28 January 2004

09:10
Opening
Norbert Schappacher, Darmstadt, Scientific Guest at
Collegium Helveticum
Urs Stammbach, ETH Zürich

Part I
General History of Mathematics

09:15–10:30
Gauss, Bolyai, and the discovery of non-Euclidean
geometry
Jeremy Gray, The Open University

Coffee break

11:00–12:15
Finite fields in the nineteenth century
Peter Neumann, Oxford

15:15–16:30
Felix Hausdorffs frühe Arbeiten zur Mengenlehre
Walter Purkert, Bonn

Coffee break

17:00–18:15 
Helmut Hasse and the «skew field» congress in
Marburg, February 1931
Joachim Schwermer, Vienna

Apéro at the Collegium Helveticum

Thursday, 29 January 2004

09:15–10:30
The introduction of group theoretic methods into
quantum mechanics
Erhard Scholz, Wuppertal

Coffee break

11:00–12:15
The relativity revolution in Germany, 1916–1922
David Rowe, Mainz

Thursday, 29 January 2004

Part II
Mathematics and War

15:15–16:30
Number theory and World War I
Catherine Goldstein, Institut de mathématiques de
Jussieu, Paris

Coffee break

17:00–18:15
The role of British mathematicians in World War I
June Barrow-Green, The Open University

Speakers’ dinner

Friday, 30 January 2004

09:15–10:30
Geometry in action: mathematical manifestos of
early-modern Europe
Jim Bennett, Oxford

Coffee break

11:00–12:15
Ballistics, ballisticians, and applied mathematics in
the World Wars:
international comparisons and a case study on
Wolfgang Haack's work (1941) 
on projectiles with low resistance
Reinhard Siegmund-Schultze, Christiansand

14:15–15:30
Mathematics and mathematicians in German
aerodynamic research,
1900–1918 and 1933–1945
Moritz Epple, Frankfurt

Coffee break

16:00–18:00
Round Table: Mathematics – Science – War
The speakers of Part II, joined by Michael Hagner and
Norbert Schappacher

All talks will take place at Collegium Helveticum and
last for 50 minutes.
25 minutes is allocated for ensuing discussion

Where to find us
Collegium Helveticum, Semper-Sternwarte,
Schmelzbergstr. 25, 8092 Zürich

Contact
www.collegium.ethz.ch, info@collegium.ethz.ch,
Tel. +41 (0)1 632 69 06, Fax +41 (0)1 632 12 04



Abstracts

Gauss, Bolyai, and the discovery of non-Euclidean geometry
Jeremy Gray, The Open University

It is often said that Gauss was one of the founders of non-Euclidean geometry and that he believed that non-Euclidean
geometry could be a valid geometry of physical space. The claims rest on a partial mis-interpretation of the evidence, and
in fact Gauss may have known very little about a non-Euclidean geometry of three-dimensional physical space before
the work of Bolyai and Lobachevskii. The evidence in fact supports a different claim, that Gauss had a life-long interest in
the rigorous foundations of geometry, and that non-Euclidean geometry, insofar as he knew it, was only one of his
reasons for doubting the truth of geometry. On the other hand, a close reading of Bolyai's famous Appendix‚ shows that
he had clear ideas about the foundations of geometry and its applicability to physical space.

Finite fields in the nineteenth century
Peter Neumann, Oxford

The main points of the theory of finite fields as we know it, are to be found in the paper by Evariste Galois entitled «Sur
la théorie des nombres». His motivation for the study was to prove an (incorrect) characterisation of soluble equations
of prime power degree, via their group. Throughout the remainder of the nineteenth century the theory was presented
as that of «Galois imaginaries», and later as «Galois fields». E. H. Moore is credited with having proved in 1893 that every
abstract finite field is a Galois field. But this is no more than a rather superficial and trivial gloss on the paper by Galois.

Felix Hausdorffs frühe Arbeiten zur Mengenlehre
Walter Purkert, Bonn

Felix Hausdorff war seiner Ausbildung nach Astronom und angewandter Mathematiker. Zur Mengenlehre führten ihn
seine tiefen philosophischen Interessen (er publizierte 1897 und 1898 zwei philosophische Bücher, den Aphorismenband
«Sant' Ilario. Gedanken aus der Landschaft Zarathustras» und den erkenntniskritischen Versuch «Das Chaos in
kosmischer Auslese»). Mit seiner ersten mengentheoretischen Entdeckung (nur im Nachlass dokumentiert) meinte
Hausdorff ein Mittel in der Hand zu haben, das Cantorsche Kontinuumproblem in neuer Weise anzugreifen. Dies führte
ihn zu einem eingehenden Studium geordneter Mengen, welches zwar nicht das ursprüngliche Ziel erreichen konnte,
aber zu einer Reihe neuer grundlegender Begriffe und Ideen führte. Einiges davon wird im Vortrag vorgestellt
(Alephexponentiation und die Ereignisse auf dem Heidelberger Kongress von 1904, Konfinalität, Lücken- und
Elementcharaktere, Halbordnungen und Maximalkettensatz, Eta-alpha-Mengen und verallgemeinerte
Kontinuumhypothese, unerreichbare Kardinalzahlen).

Helmut Hasse and the «skew field» congress in Marburg, February 1931
Joachim Schwermer, Vienna

The introduction of group theoretic methods into quantum mechanics
Erhard Scholz, Wuppertal

Immediately after the invention of the «new» quantum mechanics in 1925/26, groups and group representations started
to be used by physicists (W. Heisenberg, E. Wigner, H. Casimir e. a.) and mathematicians (H. Weyl, J. von Neumann, B. L. van
der Waerden, e. a.). Groups appeared very naturally in this new research field in diverse contexts, some more technical
and calculational, others having strong conceptual implications like classical (W. Pauli) and relativistic (P. A. M. Dirac) spin,
projective ray representations (Weyl), representation of the Lorentz group (von Neumann, Weyl, van der Waerden, e. a.)
and gauge ideas in quantum theory (Fock, Weyl, e. a.). The reaction of physicists to this influx of new mathematical ideas
was ambivalent. Mathematicians like H. Weyl, J. von Neumann, B. L. van der Waerden found a good environment to
propose novel mathematical methods for quantum mechanics and were sometimes even helpful in developing tools for
its use, which were widely accepted only in or after the 1950.

The relativity revolution in Germany, 1916–1922
David Rowe, Mainz

There are several reasons to speak of «revolution» in this particular case. Einstein himself drew the parallel between his
career and Galileo's. The reception and development of Einstein's general theory of relativity caused a major
reorientation in three disciplines: physics (astronomy / cosmology), philosophy, and mathematics. In Germany, during the
period 1916–1922, interactions between leading representatives of all three fields was especially intense. Moreover, much
of this discourse was colored by the internal political debates that polarized opinion during the early Weimar years.



In this talk, I will show how Berliner, the founder of the scientific weekly Die Naturwissenschaften, stood at the heart of
the pro-relativity movement. The dramatic events of August and September 1920, in which anti-Semitic politics
intermingled with deep displeasure over the fundamental principles of Einstein's theory, must be understood against
the broader background of unrest in Weimar Germany as well as the vulnerability of those who, like Einstein and Berliner,
identified with the liberal ideals of the new regime.

Number theory and World War I
Catherine Goldstein, Institut de mathématiques de Jussieu, Paris

A natural range of questions about the relation between mathematics and war concerns the emergence or redefinition
of topics connected with the war effort. But what happens to the other branches of mathematics? Do they benefit for
instance from the expansion and the representations attached to war-oriented themes? Or on the contrary, are they
retarded or shunted aside? The purpose of the talk is to study some effects of the First World War on the emergence and
disappearance of a mathematical discipline which was not directly connected with military applications at the time:
number theory. It will address in particular the following questions: Did the War change the development of such a field
and how? Did number theorists desire and succeed in participating professionally in the war effort? Has such an abrupt
and disruptive event as war only a short-term impact on mathematical life or can it be linked to long-term patterns?

The role of British mathematicians in World War I
June Barrow-Green, The Open University

The most coherent group of British mathematicians actively involved in the war effort were those gathered together by
the physiologist A. V. Hill to work on the problems of anti-aircraft gunnery. Mathematicians were also to be found
working in areas such as ballistics, aerodynamics, acoustics, and wireless telegraphy. Code-breaking provided the
exception. It engaged the efforts of several highly talented individuals, but – in stark contrast to the Second World War –
there was hardly a mathematician amongst them. In this talk, I shall examine how British mathematicians came to be
employed in war work and describe some of their achievements.

Geometry in action: mathematical manifestos of early-modern Europe
Jim Bennett, Oxford

Ballistics, ballisticians, and applied mathematics in the World Wars:
international comparisons and a case study on Wolfgang Haack's work (1941) 
on projectiles with low resistance
Reinhard Siegmund-Schultze, Christiansand

Exterior ballistics as a classical field for military applications was in several countries a stimulus for the development of
numerical, graphical and other instrumental methods of applied mathematics. Mathematicians such as Bliss,
Charbonnier, Haack, McShane, Moulton, Picone, Popoff, Vahlen, Veblen took part in this development both on the
organisational and scientific levels. A case study on Wolfgang Haack's work (1941) on projectiles with low resistance
demonstrates the short distance between basic academic research and applied work for the military. It reveals the
multitude of empiric and theoretical methods used and the ample funds provided in a time when the required result
was of overriding importance compared to the beauty of the solution.

Mathematics and mathematicians in German aerodynamic research, 1900–1918 and 1933–1945
Moritz Epple, Frankfurt

The rise of aviation as a military technology, combined with the emergence of aerodynamics as its scientific
underpinning, provided one of the main areas of mathematical work in military contexts during the first half of the 20th
century. The first part of the talk will discuss the role of mathematics in the very formation of theoretical aerodynamics
before and during World War I. The crucial episode was the making of wing theory in Göttingen. In the second part, the
division of labour between aerodynamicists and mathematicians will be discussed as it emerged in the rather complex
institutional system of military aviation research in National Socialist Germany.


