Contents

1 Introduction 3 1.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1.2 Outline and Summary of Results . . . . . . . . . . . . . . . . . . 3

2 Orientable 3–Manifolds Fibering Over the Circle With a Surface of Genus g 5 2.1 Construction and Fundamental Group . . . . . . . . . . . . . . . 5 2.2 The Case of a Once–Punctured Surface . . . . . . . . . . . . . . 7 2.3 The Case g = 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

3 Criteria for Hyperbolicity 9 3.1 Criterion: f is Pseudo–Anosov . . . . . . . . . . . . . . . . . . . 9 3.2 The Closed Case . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 3.3 The Case of the Once–Punctured Torus . . . . . . . . . . . . . . 11 3.4 The Case of a Once–Punctured Surface of Genus g > 1 . . . . . . 13

4 Technical Prerequesites 15 4.1 Representability of a Group G in SL_2(C) . . . . . . . . . . . . . 15 4.2 Representability of π_1(M_g(f)) as Cofinite Lattice in PSL_2(C) . . 16 4.3 Trace Calculus and Coordinate Calculus . . . . . . . . . . . . . . 17 4.4 Further Equations as Consequences from the Representability in SL_2(C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 4.5 Miscellaneous Consequences . . . . . . . . . . . . . . . . . . . . . 20 4.6 Discreteness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 4.7 Computation of the Volume of M . . . . . . . . . . . . . . . . . . 22

5 Given f, How to Find the Hyperbolic Structure on M2(f)? 24

6 How to Find Suitable Automorphisms? 27 6.1 Facts About Aut(Φ_{2g} , λ) . . . . . . . . . . . . . . . . . . . . . . . 27 6.2 How to Find an Automorphism of S^{(1)}_2 that is Nonperiodic Irreducible? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

7 Two Examples 32 7.1 M_2(g_1) is Hyperbolic . . . . . . . . . . . . . . . . . . . . . . . . . 32 7.2 π_1(M_2(g_1f̄^{−2}_1 )) is Not Discrete . . . . . . . . . . . . . . . . . . . 44

8 Further Results 45 8.1 M_2(g_1f̄^{−1}_1 ) is Hyperbolic . . . . . . . . . . . . . . . . . . . . . . . 45 8.2 M_2(α̂f^2_1 ): an Open Case . . . . . . . . . . . . . . . . . . . . . . . 48 8.3 Collection of (Mostly Negative) Results . . . . . . . . . . . . . . 52

9 The Case of a Twice–Punctured Surface 53 9.1 Preliminary Considerations . . . . . . . . . . . . . . . . . . . . . 53 9.2 Consequences for the Matrices . . . . . . . . . . . . . . . . . . . 54

9.3 The Case of the Twice Punctured Torus . . . . . . . . . . . . . . 55 10 Glimpses 56 Appendix 57 Bibliography 76 Acknowledgement 77