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Deligne, Griffiths,  
and Mumford  
Receive 2008 Wolf Prize

The 2008 Wolf Prize in Mathematics has been 
awarded jointly to three individuals:

Pierre R. Deligne, Institute for Ad-
vanced Study, Princeton, “for his work 
on mixed Hodge theory; the Weil con-
jectures; the Riemann-Hilbert corre-
spondence; and for his contributions 
to arithmetic”;

Phillip A. Griffiths, Institute for Ad-
vanced Study, Princeton, “for his work 
on variations of Hodge structures, the 
theory of periods of abelian integrals, 
and for his contributions to complex 
differential geometry”; and

David B. Mumford, Brown University, 
“for his work on algebraic surfaces; 
on geometric invariant theory; and for 
laying the foundations of the modern 
algebraic theory of moduli of curves 
and theta functions.”

The US$100,000 prize will be presented by the 
president of the State of Israel in a ceremony at  
the Knesset (parliament) in Jerusalem on May 25, 
2008. The list of previous recipients of the Wolf 

Prize in Mathematics is available on 
the website of the Wolf Foundation, 
http://www.wolffund.org.il.

Description of Prizewinners’ 
Work
The following description of the 
work of Deligne, Griffiths, and Mum-
ford was prepared by the Wolf Foun-
dation.

Central to modern algebraic ge-
ometry is the theory of moduli, i.e., variation of 
algebraic or analytic structure. This theory was 
traditionally mysterious and problematic. In criti-
cal special cases, i.e., curves, it made sense, i.e., 
the set of curves of genus greater than one had a 
natural algebraic structure. In dimensions greater 
than one, there was some sort of structure locally, 
but globally everything remained mysterious. 
The two main (and closely related) approaches to 
moduli were invariant theory on the one hand and 
periods of abelian integrals on the other. This key 
problem was tackled and greatly elucidated by 
Deligne, Griffiths, and Mumford.

David B. Mumford revolutionized the algebraic 
approach through invariant theory, which he re-
named “geometric invariant theory”. With this ap-
proach, he provided a complicated prescription for 
the construction of moduli in the algebraic case. 
As one application he proved that there is a set of 
equations defining the space of curves, with inte-
ger coefficients. Most important, Mumford showed 
that moduli spaces, though often very complicated, 
exist except for what, after his work, are well- 
understood exceptions. This framework is critical 
for the work by Griffiths and Deligne. Classically, 
the moduli space of curves was parameterized by 
using periods of the abelian integrals on them. 
Mathematicians, e.g., the Wolf Prize winner André 
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Weil, have unsuccessfully tried to generalize the 
periods to higher dimensions.

Phillip A. Griffiths had the fundamental insight 
that the Hodge filtration measured against the 
integer homology generalizes the classical periods 
of integrals. Moreover, he realized that the period 
mapping had a natural generalization as a map 
into a classifying space for variations of Hodge 
structure, with a new non-classical restriction 
imposed by the Kodaira-Spencer class action. This 
led to a great deal of work in complex differential 
geometry, e.g., his basic work with Deligne, John 
Morgan, and Dennis Sullivan on rational homotopy 
theory of compact Kähler manifolds.

Building on Mumford’s and Griffiths’ work, 
Pierre R. Deligne demonstrated how to extend the 
variation of Hodge theory to singular varieties. 
This advance, called mixed Hodge theory, allowed 
explicit calculation on the singular compactifica-
tion of moduli spaces that came up in Mumford’s 
geometric invariant theory, which is called the 
Deligne-Mumford compactification. These ideas 
assisted Deligne in proving several other major 
results, e.g., the Riemann-Hilbert correspondence 
and the Weil conjectures.

Biographical Sketches
Pierre R. Deligne was born in 1944 in Belgium. 
Starting in 1967, he was a visitor at the Institut des 
Hautes Études Scientifiques, where he worked with 
Alexander Grothendieck. Deligne received his doc-
torat en mathématiques in 1968 and his doctorat 
d’état des sciences in 1972, from the Université de 
Paris-Sud. He was a professor at the IHÉS from 
1970 until 1984, when he took his current position 
as a professor at the Institute for Advanced Study 
in Princeton. Deligne received the Fields Medal in 
1978, the Crafoord Prize in 1988, and the Balzan 
Prize in 2004.

Phillip A. Griffiths was born in the United States 
in 1938. He received his Ph.D. from Princeton 
University in 1962 under the direction of Donald 
Spencer. Griffiths has held positions at Univer-
sity of California, Berkeley (1962–1967), Prince-
ton University (1967–1972), Harvard University 
(1972–1983), Duke University (1983–1991), and the 
Institute for Advanced Study (1991 to the present), 
where he was director until 2003. He received the 
AMS Steele Prize in 1971.

David Mumford was born in England in 1937 but 
grew up in the United States from 1940 on. He was 
an undergraduate and graduate student at Harvard 
University, where he received his Ph.D. in 1961, 
under the direction of Oscar Zariski. Mumford 
was on the faculty at Harvard until 1996, when 
he moved to Division of Applied Mathematics at 
Brown University. He received the Fields Medal in 
1974 and the AMS Steele Prize in 2007.

—Allyn Jackson
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Patterns of factorization

This month’s cover is derived from David N. 
Cox’s article on the arithmetic sieve. The pix-
els in the column above n are at heights equal 
to the divisors of n. The primes are character-
ized in this figure by yellow columns.

Clues in the cover image ought to help in 
figuring out the origin of the parabolas Cox 
observes. Various other views of Cox’s fac-
torization images will bring to light other in-
teresting patterns, but none seem to involve 
deep number theory. What’s astonishing is 
how good the human eye is at perceiving 
regular patterns in a noisy background.

—Bill Casselman, Graphics Editor
(notices-covers@ams.org)


