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This book concerns Kahler geometry and the geometric quantisation of loop spaces. The main objects are
three important examples of infinite Kahler manifolds: loop spaces of compact Lie groups, Teichmuller
spaces of complex structures on loop spaces, and Grassmannians of Hilbert spaces.
It consists of five parts: Part I. Preliminary Concepts. There are six chapters in this part for reviewing all
necessary background material. Chapters 1 and 2 give a quick introduction to Frechet manifolds and
Frechet Lie groups. The readers who are familiar with the basic knowledge of differentiable manifolds
can easily follow the contents. Chapter 3 contains basic facts on flag manifolds and irreducible
representations of semisimple Lie groups. The central extensions and cohomology of Lie groups and Lie
algebras are reviewed in Chapter 4. The Grassmannians of a Hilbert space are discussed in Chapter 5. In
Chapter 6, quasiconformal maps and their basic properties are reviewed.
Part II. Loop spaces of compact Lie groups. Various geometric properties of the loop space G of a
compact Lie group G are discussed, such as symplectic structure, complex structure and Kahler structure.
A canonical embedding of flag manifolds of a Lie group G into G is described and the Grassmannian
realisation of G is constructed. The central extensions of loop groups and loop algebras are also studied.
There are three chapters (7–9) in this part.
Part III. Spaces of complex structures. This part is devoted to various spaces of complex structures on the
loop groups G. It consists of two chapters. Chapter 10 is about the Virasoro group and its coadjoint orbits,
and Chapter 11 is about universal Techmuller space.
Part IV. Quantisation of finite dimensional Kahler manifolds. This is a brief introduction to the geometric
quantisation of finite dimensional Kahler manifolds, which consists of three chapters (12–14) concerning
Dirac quantisation, Kostant–Souriau presentation and Blattner–Kostant–Sternberg quantisation.
Part V. Quantisation of loop spaces. After solving the geometric quantisation problem for the loop space
of a d-dimensional vector space in Chapter 15, a geometric quantisation of the loop space G of a compact
Lie group G is constructed in Chapter 16. This part provides nice representations and twister quantisation
of loop groups.
The study on the geometry and topology of loop spaces is motivated by the relation of these spaces and
various problems in modern mathematical physics, such as string theory. This book gives a good
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introduction to the Kahler geometry of loop groups. Various geometric properties of the loop groups are
explored in a concise way with all necessary concepts reviewed. In addition to geometers, this book could
be a good reference for topologists. The geometric properties of loop groups may admit applications to
the homotopy theory of loop groups. This book can be selected as a main reference in one-semester topic
courses. For graduate students in geometry and topology, this book can be listed as one of basic
references.
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