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The book provides links between occupation times, Gaussian free ﬁelds, Poisson gases of Markovian loops
and random interlacements. It contains 4 chapters.
Chapter 1 describes the general framework which is used for the most parts of the book. Finite weighted
graphs with killing and the associated continuous-type Markov chains X· , with constant jump rate equal
to 1, and X · , with variable jump rate, are introduced. Also, various notions related to Dirichlet forms
and potential theory are given. In chapter 2, isomorphism theorems of Dynkin and Eisenbaum, as well
as some of the so called generalized Ray-Knight theorems are discussed. The Gaussian free ﬁeld and
measures on paths entering the Dynkin isomorphism theorem are introduced. Chapter 3 is devoted to the
measure describing a Markovian loop. First, rooted (or based) loops as well as pointed loops are discussed.
Markovian loops arise as unrooted loops, which live in the space of rooted loops modulo time-shift. In
chapter 4, the Poisson point process on the space of unrooted loops with intensity measure αµ, with α
a positive number, is studied. In particular, the occupation ﬁeld of this gas of loops is related to the
Gaussian free ﬁeld and Symanzik’s representation formula is proved. At the end of the chapter, several
precise meanings for the notion of “loops going through inﬁnity” are explored and related to random
interlacements.
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