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NEW & FORTHCOMING from Birkhduser

Vortices in the Magnetic
Ginzburg-Landau Model

ETIENNE SANDIER, Université Paris-XII Val-de-Marne,
Creteil, France; SYLVIA SERFATY* Courant Institute of
Mathematical Sciences, New York, NY, USA

*Winner of the European Young Investigator

Award (EURYI) 2007

“All parts of this interesting book are clearly and
rigorously written. A consistent bibliography is given
and several open problems are detailed. This work has
to be recommended.”

—ZENTRALBLATT MATH

This book presents the mathematical study of
vortices of the two-dimensional Ginzburg—Landau
model, both with and without a magnetic field, which

is an important phenomenological model used to
describe superconductivity. The vortices, identified as
quantized amounts of vorticity of the superconducting
current localized near points, are the objects of many
observational and experimental studies, both past and
present. The book acts a guide to the various branches
of Ginzburg—Landau studies, provides context for the
study of vortices, and presents a list of open problems
in the field.

2007/XI1,322 PP, 13 ILLUS./HARDCOVER

ISBN 978-0-8176-4316-4/$119.00

PROGRESS IN NONLINEAR DIFFERENTIAL EQUATIONS
AND THEIR APPLICATIONS, VOL. 70

Fuchsian Reduction

Applications to Geometry, Cosmology and
Mathematical Physics

SATYANAD KICHENASSAMY, Université de Reims
Champagne-Ardenne, Reims, France

Fuchsian reduction is a method for representing
solutions of nonlinear PDEs near singularities and
has grown in response to those problems in pure and
applied mathematics where numerical computations
fail. The technique has multiple applications including
soliton theory, Einstein’s equations and cosmology,
stellar models, laser collapse, conformal geometry
and combustion. This work unfolds systematically in
four parts, interweaving theory and applications. The
case studies examined in Part Il illustrate the impact
of reduction techniques, and may serve as prototypes
for future new applications. In the same spirit, most
chapters include a problem section. Background
results and solutions to selected problems close the
volume.

2007/ XVI, 296 PP./HARDCOVER

ISBN 978-0-8176-4352-2/$99.00

PROGRESS IN NONLINEAR DIFFERENTIAL EQUATIONS
AND THEIR APPLICATIONS, VOL. 71

Self-Dual Gauge Field Vortices

An Analytical Approach
GABRIELLA TARANTELLO, Universita di Roma
‘Tor Vergata’, Italy

The goal of this text is to form an understanding of
self-dual solutions and gauge field theories which
are of great importance since they keep internal
symmetries and account for phenomena such as
spontaneous symmetry breaking, the quantum Hall
effect, charge fractionalization, superconductivity and
supergravity. The work presents specific examples
of self-dual gauge field structures, including the
Chern—Simons model, the abelian-Higgs model,
and Yang—Mills gauge field theory as well as open
problems in the field.

2008/APPROX. X1V, 334 PP/HARDCOVER

ISBN 978-0-8176-4310-2/$79.95 (TENT.)

PROGRESS IN NONLINEAR DIFFERENTIAL EQUATIONS
AND THEIR APPLICATIONS, VOL. 72

Planar Ising Correlations

JOHN PALMER, University of Arizona, Tucson, AZ, USA

Steady progress in recent years has been made in
understanding the special mathematical features

of certain exactly solvable models in statistical
mechanics and quantum field theory, including the
scaling limits of the 2-D Ising (lattice) model, and
more generally, a class of 2-D quantum fields known
as holonomic fields. In particular, this book focuses
on deformation analysis of the scaling functions of
the Ising model, and discusses new results that have
made it possible to obtain a detailed nonperturbative
analysis of the multi-spin correlations.

2007/ XII, 372 PP, 30 ILLUS./HARDCOVER
ISBN 978-0-8176-4248-8/$99.00
PROGRESS IN MATHEMATICAL PHYSICS, VOL. 49

Frames and Bases for

Mathematics and Engineering
An Introductory Course

OLE CHRISTENSEN, Technical University of Denmark,
Lyngby, Denmark

Based on a streamlined presentation of the author’s
successful work An Introduction to Frames and Riesz
Bases, this new textbook develops frame theory as part
of a dialogue between mathematicians and engineers.
Newly added sections on applications and extensive
exercises make the work suitable as a textbook for use
in theoretical graduate courses on bases and frames
or applications-oriented courses focusing on either
Gabor analysis or wavelets.

2008/XI1V, 242 PP, 15 ILLUS./SOFTCOVER
ISBN 978-0-8176-4677-6/$42.95 (TENT.)
APPLIED AND NUMERICAL HARMONIC ANALYSIS

Advanced Algebra

ANTHONY W. KNAPP, State University of New York, Stony
Brook, USA

Basic Algebra and Advanced Algebra systematically
develop concepts and tools in algebra that are vital

to every mathematician, whether pure or applied,
aspiring or established. Advanced Algebra includes
chapters on modern algebra which treat various
topics in commutative and noncommutative algebra
and provide introductions to the theory of associative
algebras, homological algebras, algebraic number
theory, and algebraic geometry.

2007/APPROX. XXIV, 736 PP, 10 ILLUS./HARDCOVER
ISBN 978-0-8176-4522-9/$69.95 (TENT.)
CORNERSTONES

Basic Algebra

2006/XXIl, 717 PP, 42 ILLUS./HARDCOVER
ISBN 978-0-8176-3248-9/$69.95

BASICALGEBRA AND ADVANCED ALGEBRA (Set)

2007/2-VOLUME-SET.
ISBN 978-0-8176-4533-5/$89.95 (TENT.)

New and Forthcoming
Modern Birkhauser Classics Titles

Knot Theory and its Applications
KUNIO MURASUGL, University of Toronto, ON, Canada

1ST ED 1996/2ND PRINTING/ISBN 978-0-8176-4718-6/$39.95

Introduction to Quantum Groups

GEORGE LUSZTIG, Massachusetts Institute of Technology,
Cambridge, MA, USA

1ST ED. 1993/2ND PRINTING 1994/3RD PRINTING/

ISBN 978-0-8176-4716-2/$39.95

Loop Spaces, Characteristic Classes and
Geometric Quantization

JEAN-LUC BRYLINSKI, Pennsylvania State University,
University Park, PA, USA

1ST ED. 1993/3RD PRINTING/ISBN 978-0-8176-4730-8/$39.95

Algebraic K-Theory
V. SRINIVAS, Tata Institute, India

2ND ED. 1996/3RD PRINTING/ISBN 978-0-8176-4736-0/$39.95

Mathematical Control Theory

An Introduction
JERZY ZABCZYK, Polish Academy of Sciences, Warsaw, Poland

1ST ED. 1992/3RD PRINTING/ISBN 978-0-8176-4732-2/$39.95

Mathematics for the Analysis of
Algorithms

DANIEL H. GREENE, Xerox Palo Alto Research Center, CA, USA;
DONALD E. KNUTH, Stanford University, Palo Alto, CA, USA

3RD ED. 1990/2ND PRINTING/ISBN 978-0-8176-4728-5/$39.95
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