
Arithmetic statistics and Bhargavology – Math 649

University of Hawai‘i at Mānoa

Fall 2017

Meetings: TTh 1:30pm–2:45pm, Keller 403

Lecturer: Robert Harron Email: rharron at math.hawaii.edu

Office: Keller 407 Office Hours: to be determined

Course website: http://math.hawaii.edu/˜rharron/teaching/math649f17/

Recommended textbook: There are no textbooks on the subject!

Other sources: I’ll post sources from the literature on the course webpage as I go along. One

particularly nice resource is Melanie Matchett Wood’s lectures at the 2014 Arizona Winter School.

Videos of her lectures are available at the AWS website, lecture notes are available on Melanie’s

website and a published version is in the Women in Numbers 3 proceedings volume.

Description: This will be a topics course discussing various results and methods in the vibrant

field of arithmetic statistics. Arithmetic statistics is the study of the distribution of invariants of

objects of interest in number theory. A prototypical question is: “How frequently does a given finite

abelian group occur as the class group of a real quadratic field?”. In this course, we will illustrate

various techniques in the field by proving some cool results and we will also discuss some of the major

conjectures in arithmetic statistics such as the Cohen–Lenstra(–Martinet) heuristics for class groups,

the Malle–Bhargava heuristics for counting number fields, and the recent heuristics on the ranks of

elliptic curves. Additionally, we will introduce the ideas of Manjul Bhargava who has brought new

life to these questions with work for which he won the Fields medal in 2014.

Work: There will be some assignments, no exams, and a final project. The goal of the assignments

is to supplement what is said in class. The goal of the final project is for you to elaborate on

some topic in arithmetic statistics beyond what is covered in class. Your topic will be chosen in

consultation with me; I’ll have some suggestions as the semester goes on.

http://math.hawaii.edu/~rharron/teaching/math649f17/

