Two ASPECTS OF MONODROMY
IN THE THEORY OF MOTIVES

Dissertation
zur

Erlangung der naturwissenschaftlichen Doktorwiirde
(Dr. sc. nat.)

vorgelegt der
Mathematisch-naturwissenschaftlichen Fakultat
der
Universitat Zurich
von
Emil Odd Olof Jacobsen
aus

Schweden

Promotionskommission

Prof. Dr. Joseph Ayoub (Vorsitz und Leitung der Dissertation)
Dr. Marco D’Addezio
Prof. Dr. Javier Fresan

Prof. Dr. Andrew Kresch

Ziirich, 2023



Contents

Abstract . . . . . L e i
COMENtS « v v v v v e e e e e e e e e e v
Acknowledgements . . . . .. ... L oL L ix
General introduction . . . - . . . . ..o Lo e xi
I Malcev Completions and Fundamental Groups 1
1 Introduction . . . . . . . . .. Lo 2
Affine group schemes over a field of characteristic zero 9
2 Preliminaries . . . . . . . . . . L e 9
3 Theorem U . . . . . .« . . o o e 17
4 Malcev completions . . . . . . . . . . ... Lo 25
5 Theorem N . . . . . . . . e 29
Fundamental groups 36
6 Enriched local systems and Hodge theory . . .. .. ... .. .. 36
7 De Rham fundamental groups . . . . . . . . . . .. . ... ... 44
8 Motivic local systems . . . . . . . . . oL 46
Appendix: colimits of Nori categories 48

II Towards the Motivic Picard-Lefschetz Formula 51

1 Introduction . . . . . . . . . oL 52
2 Preliminaries . . . . . . . . e 53
3 The case of special semi-stable morphisms . . . . . . ... .. .. 55
1 A sufficiently universal example . . . . . .. ... ..o 58
5 Proof of the main theorem . . . . . . . . . . . ... . ... ... 68
6 Towards the full formula . . . . . . . .. oo 68
Bibliography 72



