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This textbook contains a detailed introduction to the Dirac operator on Riemannian spinc manifolds. The
reader should have some familiarity with the basic concepts of diﬀerential geometry and topology such as
manifolds, covering spaces, and cohomology. After developing the algebraic theory of Cliﬀord algebras,
spinors, and the groups Spin(n) and Spinc (n), one ﬁnds a discussion of spin and spinc -structures on
manifolds and of their associated spinor bundles. The Dirac operator acting on spinors is introduced and
various basic properties are derived, e.g., the Lichnerowicz formula. Chapter 4 is devoted to analytic
aspects avoiding the general theory of elliptic operators. Essential self-adjointness of the Dirac operator
is proved. In case of a compact base manifold, discreteness of the spectrum is discussed. The Fredholm
property is proved and the Atiyah-Singer index theorem is stated without proof. One also ﬁnds a brief
discussion of the associated η and ζ-functions. Chapter 5 contains results about eigenvalue estimates,
Killing spinors, and twistor spinors, mostly with proofs.
There are two appendices. The ﬁrst one contains an introduction to the Seiberg-Witten theory of 4manifolds. The second appendix is a collection of fundamental deﬁnitions and results (mostly without
proofs) in the theory of principal bundles, connections, curvature forms, holonomy, etc.
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