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Preface

John Charles Fields (1863–1932) is chiefly remembered for his legacy—the in-
ternational gold medal for outstanding mathematics discoveries that is known
as the “Fields Medal.” Although he was the foremost Canadian mathematician
in his lifetime, in world terms he was a minor mathematician in an age of much
greater ones. Within a short time, his own mathematics research was overtaken
by a powerful modern abstract algebraic approach, and his work is therefore
now seen only as a footnote by those interested in the medal. How did his
modest medal become the highest award in mathematics? Who was Fields?
Why did he create the medal? And how did he do it?

Although the Fields Medal is well known to mathematicians—who consider
it to be the equivalent of the Nobel Prize—it is little known by the general pub-
lic. There are a number of reasons for this. The accompanying prize money
($CAD 15,000) is small in comparison with the Nobel Prize. Mathematics it-
self is poorly understood outside its own boundaries, whereas the Nobel Prize
recognizes achievements in literature, peace, medicine, physics, chemistry, and
economics—disciplines accessible to a wide general audience. The Nobel Prize
is given annually in high ceremony, whereas the Fields Medal is awarded with
minimal ceremony every four years at the International Congress of Mathemati-
cians (ICM). Mathematicians may also be said to be self-effacing, possessing a
high regard for the research that wins the Medal but with a certain indiffer-
ence to ceremony and publicity. News coverage of the Fields Medal is meagre
because most news reporters find it hard to write about discoveries in mathe-
matics. This has always been true.

The Fields Medal is distinctive in other ways. To make it truly inter-
national, Fields specified that it should not carry the name of any person,
modern language, or country. It is engraved instead with an idealized relief of
Archimedes in profile and inscriptions in Greek and Latin, with the name of
the winner on the outside rim. There is no national identification, no mention

ix
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of Canada, although Fields was Canadian, the sculptor—R. Tait McKenzie—
was Canadian, and the medal is struck every four years at the Canadian Mint.
Finally, Fields left instructions that it be awarded both to recognize discoveries
and to encourage further research. To meet these conditions, over the years the
International Mathematical Union (IMU) has set an upper age limit of 40 for
winners.

Fields valued scientific research above all things and, like most mathemati-
cians, was quick to recognize and admire the powerful discoveries of others.
But this itself does not explain the trouble he took in the three years before
his death to negotiate terms for the medal that would make it acceptable to an
international scientific community still fractured by World War I. The history
of international scientific relations in the first three decades of the twentieth
century is a part of Fields’ story and a key to the medal.

Before World War I, scientists regarded all science as international, but
mathematicians proudly considered mathematics to be the most international
of the sciences. It was, they said, the most natural discipline for co-operation
without regard to frontiers, language, or race. Hallmarks of these years were
great international mathematical gatherings. The first of these that Fields
attended was the centenary celebration of the Norwegian mathematician Niels
Henrik Abel in Christiania, Norway, in 1902. The most important, however,
were the International Congresses of Mathematicians that began in Zürich in
1897 and culminated in Cambridge, England, in 1912. The outbreak of war in
August 1914 caused an abrupt schism in all the sciences that persisted after the
armistice of 1918, after the 1919 peace treaty, and after Germany had joined
the League of Nations in 1925.

Today, many historians of the twentieth century look at the period between
the two world wars as an uneasy pause in a single war. The peace of 1919 was
not a peace of reconciliation, overburdened as it was with loss—loss of life, loss
of political and economic stability, and loss of confidence in old values. It was
the same in science. Bitter words spoken and written by leading scientists on
all sides during the war were remembered afterwards and repeated under new
circumstances, becoming an obstacle to post-war reconciliation.

This was the situation in 1921 when Fields boldly proposed to hold the
1924 International Mathematical Congress (IMC) in Toronto. (All other con-
gresses were called ICMs.) Fields’ central involvement in the turbulent politics
of mathematics began with this invitation and continued until his death. En-
dowing the medal in 1932 was his way of doing what he could to heal the “rift”
among his colleagues, particularly the French and Germans.

Mathematicians reading this work will recognize their mathematical fore-
bears from the early twentieth century, whose names are found in mathematical
terms widely in use today. Non-mathematical readers will encounter them for
the first time. Readers familiar with the modern University of Toronto will
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meet Fields’ contemporaries—his friends and colleagues who left their mark
on the development of science in Canada and their names in laboratories and
buildings at the University. Wherever possible, we have allowed these people
to speak in their own voices, often in their own languages, in order to recreate
the international mathematical setting in which Fields lived and worked.

We were struck during our research by the absence of women from the story.
This reflects the reality in science and universities during Fields’ lifetime. When
he attended the University of Toronto, women students were not admitted. As
a post-doctoral student in Göttingen, Fields first encountered several women
mathematicians who were studying with Felix Klein. It is noteworthy that at
the Bologna Congress in 1928, Emmy Noether (1882–1935) was a speaker in
the session on Algebra that Fields chaired. When she gave a plenary lecture at
the Zürich Congress in 1932, it was the first time a woman had done so.

Previous studies of Fields have emphasized the medal because the man is
harder to find. Most of his correspondence and other records at the University
of Toronto have disappeared, along with the photographs and lantern slides he
is known to have collected. These items were neglected if not destroyed at either
his or his brother’s request. As he never married, there were no children to con-
serve them. Had he been a scientist or mathematician of the rank of Einstein,
Hilbert, Klein, Picard, or Poincaré, for example, his colleagues and students
would have rescued and sorted his personal papers as well as his mathematics
notes. While some of his papers remained for a period in the basement of 47 St.
George Street, Toronto, which then housed the Department of Applied Mathe-
matics, that building and the records stored there have disappeared. Therefore,
we have to come at Fields obliquely.

A few of Fields’ correspondents in Canada kept his letters along with copies
of their letters to him. The papers of Robert Falconer, President of the Uni-
versity of Toronto from 1907 to 1932, located in the University of Toronto
Archives, are a particularly valuable source of information and include third-
party letters to Falconer in which there are references to Fields and his work.
These references lead in turn to archives elsewhere. Glimpses of Fields may be
found in his letters to the Prime Ministers of Canada and Premiers of Ontario
to whom he often wrote asking for money. Fragments of his large correspon-
dence as President for five years of the Royal Canadian Institute are preserved
among Institute papers, now in the Thomas Fisher Rare Book Library at the
University of Toronto.

During his lifetime, Fields also corresponded widely with colleagues outside
Canada, and from 1920 to 1932, he was active in the International Mathemati-
cal Union (IMU). His correspondence and third-party correspondence related to
the international politics of mathematics may be found in the American Math-
ematical Society papers, Brown University Library; the British Association
for the Advancement of Science (BAAS) Collection, Adolph Basser Library,
Australian Academy of Science; the papers of George Ellery Hale, Archives,
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California Institute of Technology; the E.H. Moore papers, Special Collections
Research Center, University of Chicago; the J.L. Synge papers, Library, School
of Theoretical Physics, Dublin Institute for Advanced Studies; the records of the
Deutsche Mathematiker-Vereinigung, Universitätsarchiv, Universität-Freiburg,
Germany; Gösta Mittag-Leffler correspondence, Institut Mittag-Leffler, Djur-
sholm, Sweden; and at the Collège de France, Paris. In the years ahead, other
letters by Fields and references to him may come to light in unexpected places
and will undoubtedly add shading to his story.

In addition, Fields and a number of his contemporaries whom we meet here
published non-scientific pamphlets and books occasioned by World War I: Paul-
Émile Appell, Robert Falconer, Jacques Hadamard, Georg F. Nicolai, William
Osler, and Émile Picard, among others. These are of great interest.

Fields’ Berlin notebooks and the detailed notes he made in 1917–18 dur-
ing visits to research centres and laboratories in the United States have been
preserved at the University of Toronto. His articles and pamphlets record his
views about the importance of scientific research in a modern industrial society
and the influence of the Johns Hopkins University and the University of Berlin
on him. In Hamilton, there are attendance records for him at school. Sparse
genealogical information on his family is available in vital records and obit-
uaries. Newspaper reports of scientific meetings he attended are available in
many libraries, and his photograph may be found in a number of archives—he
is usually standing in the back row wearing a serious expression. Fields’ love of
travel is well known, and he has left traces of himself in the passenger lists of
many steamship lines.
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11. Gösta Mittag-Leffler (1846–1927). Courtesy of the Archives of the Mathe-
matisches Forschungsinstitut Oberwolfach.

12. Architectural drawing of the home of Gösta and Signe Mittag-Leffler, Djur-
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Gravé, Dmitry, 95

Greenhill, Alfred George, 98

Grieg, Edvard, 95

Groningen Action, 123

Haber, Fritz, 165

Nobel Prize (1918), 124

Hadamard, Jacques, xii, 20, 32, 86, 92, 98,
117, 168, 170, 173, 174

“Les Responsibilités de la guerre”, 174

loss of sons in World War I, 111, 117

Haight, Milton, 13, 20

Hale, George Ellery, xi, 74, 111, 116, 117,
119, 120, 124

Appeal of the Ninety-Three, 111

Hamilton, xii, 7–10, 12, 14, 17, 19–22, 44,
59, 67, 92, 203

Central School, 3, 9–12, 14

Cootes Paradise, 1, 11

early history, 1–4, 7

Hamilton Collegiate, 9, 10, 12, 13, 18, 19,
22–24

mathematics, 15–17

Niagara Escarpment, 2, 7, 18

Hamilton Association for the Advancement
of Literature, Science and Art, 17, 18

Hamilton, Richard J., 77, 159, 161

biographical sketch, 232

Hardy, G.H., 121, 130, 143, 163



Index 253

on post-war scientific co-operation, 121,
122

on the IMU, 127

on the IRC, 163

Harvard University, 24, 133, 135, 194

Haskell, Mellen Woodman, 86

Haskins, Charles N., 134

Haultain, Frederick, 154

Hawkes, H.E., 90

Hearst, H.V., 186

Heath, Thomas Little, 185

Heisenberg, Werner, 131

Helmholtz, Hermann von, 109, 110

Hensel, Kurt, 37, 94, 95

Hermite, Charles, 83, 86, 87, 98

Hewetson, John W., 59

Heymans, Gerardus, 123

Hilbert, David, 34, 41, 44, 84–92, 94, 97,
98, 111, 131, 150, 168, 170

Bologna Congress, 170

Hille, Einar, 135

Hobson, E.W., 92

Hogg, T.H., 150

Honorary Advisory Council for Scientific
and Industrial Research, 57, 70, 75

Hopkins, Johns, 27

Huntington, Edward V., 135, 163, 164

Hurwitz, Adolf, 92, 97, 196

Hurwitz, W.A., 79

Hutchinson, J.I., 64

Huxley, Thomas Henry, 23

IAA, see International Association of
Academies
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Zürich (1994), 222

International Institute for Agriculture, 84
International Mathematical Congress

(1924), x, 22, 27, 66, 136, 137, 139,
142–144, 149, 151, 152, 155, 172, 180,
197

American resolution, 152, 153, 163, 167
opens, 147
organizing committee, 138, 143, 144, 158,

159, 181, 183, 188, 191, 232
Proceedings, 156–160, 182, 199
scientific events, 150
social events, 150, 151, 153
western train excursion, 153–155

International Mathematical Congress Held
in Conjunction with the World’s
Columbian Exposition Chicago (1893),
87, 88, 135

International Mathematical Union (IMU),

x, xi, 45, 106, 127, 130–132, 134–139,
143, 148, 149, 152, 153, 163–171,
173–185, 187, 192, 199

American position, 180
American section, 129, 130, 134–136,

153, 163, 164
dissolution, 177
exclusion policy, 164
founding, 127
German position, 178
unofficial caucus, Bologna, 172, 173

International Research Council (IRC), 85,
108, 120, 123, 124, 126, 131, 134, 136,
139, 140, 143, 153, 163–165, 168, 169,
171, 172, 175–177, 179, 192

American delegates, 125



254 Turbulent Times in Mathematics

exclusion policy, 124, 125, 127, 130, 163,
165, 167

founding, 119, 120

German position, 166, 175, 176, 178, 181

opposition, 121–123, 125, 153

IRC, see International Research Council

Jackson, Dunham, 165

Jacobi, Carl Gustav, 38, 39, 98

Jahresbericht, 168

Johns Hopkins University, xii, 13, 20, 22,
24–29, 41, 43, 46, 50, 61, 68

Johns Hopkins University Circular, 25

Johnson, Alexander, 65

Jordan, Camille, 83, 86

Journal für die reine und angewandte
Mathematik, 28, 90

Julia, Gaston, 168

injured in World War I, 114

Kapteyn, Jacobus C., 92, 123

circular letter, 123

on schism in science, 124

Kellogg, Oliver D., 90

Kellogg, Vernon, 133

King, L.V., 150

King, Mackenzie, 132, 137–139, 147, 157

Kirchhoff, Gustav Robert, 109, 110

Klein, Anna, 36

Klein, Felix, xi, 25, 32, 36, 38, 41, 83,
85–91, 97, 105, 106, 112, 113, 171

influence on American mathematics, 86,
89

on the Appeal of the Ninety-Three, 113

Knoblauch, Johannes, 37

Koenigs, Gabriel, 32, 125, 127, 130, 140,

143, 152, 170, 171, 175, 180

Königsberger, Leo, 92, 94

Kovalevsky, Sophia, 32, 38, 101

Krazer, A., 125

Kronecker, Leopold, 89

Kunsthistorische Institut, 84

Laisant, Charles-Ange

founds L’Enseignement Mathématique,
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L’Université française de Strasbourg, 148

Maas, Otto, 50

MacCallum, A.B., 47

Mackenzie, A.S., 139

Mackenzie, M.A., 143, 150

MacNichol, John, 199

Maschke, Heinrich, 45, 87

Mason, Max, 90

Massey, Hart, 78

Mathematical Association of America
(MAA), 134, 164

mathematical seminary, 25, 36, 39

Mathematische Annalen, 90

Matz, F.P.

on Thomas Craig, 26

McGill University, 188, 189

McGill, Jean

on R. Tait McKenzie, 188

McKenzie, R. Tait, x, 186, 188–191

and J.C. Fields, 189

and Synge, 190

Fields Medal, 189, 190

life, 188

medal design, 188

sculpture

athletic representations, 189

portraits, 189

war memorials, 189



Index 255

McLennan, John C., 43, 47, 48, 58, 64, 67,
77, 80, 86, 120, 137, 151, 154, 159, 182,
199

1924 Congress, 137, 143, 150
biographical sketch, 231

obituary of J.C. Fields, 203

physics, 43, 57

work during World War I, 114

Mechanics’ Institute, 17
Medaglia Guccia, 98

Medallic Art Company, 191

Mellon Institute, 69, 71, 72

Methodism, 6, 7, 10

Miller, William Lash, 47, 77
Minkowski, Hermann, 83, 86, 87, 89, 91,

92, 98
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Mouré, Ferdinand Albert, 77, 78, 143, 160,
191, 203

biographical sketch, 232

Munro, Alice, 101

Murray, W.C., 154

National Academy of Sciences (USA), 86,
134, 198

National Research Council (Canada), 75,
77, 204

National Research Council (USA), 70, 74,
130, 133, 153

Nature, 118, 121, 123, 144
Nederlandsche Anti-Oorlog Raad, 112

Nernst, Walter

loss of sons in World War I, 111

Neumann, Carl, 90

New York Mathematical Society, 29
Newcomb, Simon, 22, 23, 25, 26, 94

Nickle Resolution, 1919, 198, 199, 202

and Conrad Black, 199

Nicolai, Georg F., xii, 107, 111

“Aufruf an die Europäer”, 106
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Suisse (SMS)/Schweizerische
Mathematische Gesellschaft (SMG)

Snyder, Virgil, 87, 173, 174
unofficial caucus, Bologna, 173
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Despite the renown of  the Fields Medals, J.C. Fields has been until now a rather obscure 
figure, and recovering details about his professional activities and personal life was not at 
all a simple task. This work is a triumph of  persistence with far-flung archival and docu-
mentary sources, and provides a rich non-mathematical portrait of  the man in all aspects 
of  his life and career. Highly readable and replete with period detail, the book sheds useful 
light on the mathematical and scientific world of  Fields’ time, and is sure to remain the 
definitive biographical study.

—Tom Archibald, Simon Fraser University, Burnaby, BC, Canada

Drawing on a wide array of  archival sources, Riehm and Hoffman provide a vivid account 
of  Fields’ life and his part in the founding of  the highest award in mathematics. Filled with 
intriguing detail—from a childhood on the shores of  Lake Ontario, through the mathematics 
seminars of  late 19th century Berlin, to the post-WWI years of  the fragmented interna-
tional mathematical community—it is a richly textured story engagingly and sympathetically 
told. Read this book and you will understand why Fields never wanted the medal to bear his 
name and yet why, quite rightly, it does.

—June Barrow-Green, Open University, Milton Keynes, United Kingdom

One of  the little-known effects of  World War I was the collapse of  interna-
tional scientific co-operation. In mathematics, the discord continued after the 
war’s end and after the Treaty of  Versailles had been signed in 1919. Many 
distinguished scientists were involved in the war and its aftermath, and from 
their letters and papers, now almost a hundred years old, we learn of  their 
anguished wartime views and their struggles afterwards either to prolong the 
schism in mathematics or to end it.

J.C. Fields, the foremost Canadian mathematician of  his time, was educated 
in Canada, the United States, and Germany, and championed an interna-
tional spirit of  co-operation to further the frontiers of  mathematics. It was 
during the awkward post-war period that J.C. Fields established the Fields 
Medal, an international prize for outstanding research, which soon became 
the highest award in mathematics. J.C. Fields intended it to be an interna-
tional medal, and a glance at the varying backgrounds of  the fifty-two Fields 
medallists shows it to be so.

Who was Fields? What carried him from Hamilton, Canada West, where 
he was born in 1863, into the middle of  this turbulent era of  international 
scientific politics? A modest mathematician, he was an unassuming man. This 
biography outlines Fields’ life and times and the difficult circumstances in 
which he created the Fields Medal. It is the first such published study.


