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Preface

Over the past 50 years, the Langlands program has served as an organizing
principle in such disparate mathematical areas as arithmetic, physics, geometry, and
representation theory, while steadily revealing a fascinating web of underlying laws
that link them. At the heart of the program are the Langlands correspondences,
relating the spectra of reductive algebraic groups over local and global fields and
parametrizing their representations by Galois theoretic data.

In the classical version of the correspondence, the coefficients for the repre-
sentations are taken in the field of complex numbers. In recent years, even more
mysterious Langlands correspondences have been proposed with more general un-
derling fields, injecting an already rich subject with substantially more arithmetic
and geometric features. For instance, there is now a modular version, in both
mod ¢ # p and mod p incarnations; there is a p-adic Langlands correspondence
and a geometric Langlands correspondence. All of these are in various states of
development. On the other hand, the existence of subtle links have progressively
emerged between the classical local Langlands correspondence and noncommutative
geometry via the Baum-Connes conjecture.

This volume contains the proceedings of the conference “Around Langlands
Correspondences”, the purpose of which was to examine recent developments in
various versions of the Langlands correspondence and in related domains, and also
to highlight the fruitful interactions among them. The event was held in Orsay, at
Université Paris Sud, from June 17-20, 2015. The contributions cover a wide range
of topics, including representations of pro-p-Iwahori Hecke algebras, enhanced Lang-
lands parameters, critical values for automorphic L-functions, functoriality princi-
ples, representations of real and p-adic reductive groups and of groups over finite
local rings, Arthur packets, Galois representations, Springer fibers and Schubert
varieties, and the Rapid Decay property for finitely generated groups. It presents
both expository and research articles.

The conference was part of a larger project, “La correspondance de Langlands”,
financed by a newly established program by the Centre Nationale de la Recherche
Scientifique (CNRS) whose primary goal was to promote the role of women in math-
ematics. This is an exploratory grant project “Egalité”, which was advanced by
the Institut National des Sciences Mathématiques et de leurs Interactions (INSMI)
of the CNRS, the Mission pour la Place des Femmes au CNRS, as well as the In-
stitutional Transformation for Effecting Gender Equality in Research (INTEGER)
European Project. It is our hope that the success of this conference will serve to
bolster the continuation of such initiatives.

Prior to the main research conference, a one-day meeting for French high school
students, “Correspondences”, was held in April 2015 at Université Pierre et Marie
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Curie. There were several interactive workshops with small groups of students and
a general audience talk on Bhargava’s composition law on cubes. The day ended
with a speedcubing performance by the inimitable French mathematician Francois
Courtes, who managed to hold the otherwise tired students’ rapt attention. Frangois
passed away suddenly in September 2016, leaving behind a body of mathematical
work notable for its technical mastery and creativity. We dedicate these proceedings
to his memory.

Farrell Brumley
Maria Paula Gémez Aparicio
Alberto Minguez
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This volume contains the proceedings of the international conference “Around Langlands
Correspondences”, held from June 17-20, 2015, at Université Paris Sud in Orsay, France.

The Langlands correspondence (nowadays called the usual Langlands correspondence),
conjectured by Robert Langlands in the late 1960s and early 1970s, has recently seen
some new mysterious generalizations: the modular Langlands correspondence, the p-adic
Langlands correspondence, and the geometric Langlands correspondence, the last of which
seems to share deep connections with the Baum-Connes conjecture.

The aim of this volume is to present, through a mix of research and expository articles,
some of the fascinating new directions in number theory and representation theory aris-
ing from recent developments in the Langlands program. Special emphasis is placed on
nonclassical versions of the conjectural Langlands correspondences, where the underlying
field is no longer the complex numbers.
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