CONTENTS

Acknowledgements 1

Introduction 2

Notation 6

Chapter I. Explanation and Examples 7

Chapter II. Modular Functions and Modular Forms 14 2.1. Uniformizers 14 2.2. Formal computations in Z_2[[q]] 18 2.3. Formulae for modular forms 19

Chapter III. Overconvergent Modular Forms 25 3.1. The action of U and V on q-expansions 25 3.2. Characteristic power series 28 3.3. Applications to rings of modular functions 32 3.4. The space W of 2-adic weights and Eisenstein series 34 3.5. Defining Ũ 37 3.6. Overconvergent modular forms and the characteristic power series of U 40

Chapter IV. The Main Theorem 44 4.1. Statement of the Main Theorem 44 4.2. Leading term estimates 45 4.3. The computation for 1 > |u| ≥ |16| 48 4.4. The computation for |16| ≥ |u| ≥ |64|: case 1 52 4.5. The computation for |16| ≥ |u| ≥ |64|: case 2 56 4.6. Proof of parts (i), (ii), (iii), (iv) and (v) of the Main Theorem 60 4.7. Evil Eisenstein series 61 4.8. Proof of part (vi) of the Main Theorem 63 4.9. A congruence for 1/j^3_2 68 4.10.Proof of part (vii) of the Main Theorem 71

Chapter V. Complements and Corollaries 74 5.1. Some instances of the Gouvea-Mazur conjecture 74 5.2. The weights κ_0 and κ_2 75 5.3. Explicit formulae for f(u) and κ(u) 80

Appendix 82 A.1. The curves X_0(2^n), the canonical subgroup, and the Deligne-Tate map 82 A.2 The curves X_1(2^n) and modular forms 84 A.3 Overconvergent modular forms of 2-adic weight 86

Bibliography 88