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Title: The Abelian sandpile model and stochastic variants (Selig Thomas Jonathan)
Abstract: The sandpile model is a dynamic process on the graph, where initially every vertex is allocated a certain number of grains of sand. At each unit of time, a new grain is added to a randomly chosen vertex of the graph. If this causes the number of grains at that vertex to exceed a certain threshold (usually its degree), the vertex is said to be unstable, and topples, by sending grains of sand to (some of) its neighbours in the graph. This may cause some of these neighbours to become unstable, and they topple in turn. A special vertex, called the sink, absorbs excess grains, allowing the process to eventually stabilise. 

Lecture 1:  Introduction to the ASM （6月17日星期一上午9:30-11:00）
We begin by introducing the ASM and showing that the model is well defined. We define the central concept of recurrent configurations, which appear infinitely often in the long-time running of the model. We recall fundamental results on recurrent configurations, including Dhar's burning test to check if a given configuration is recurrent or not, and the surprising result that recurrent configurations are equivalent-numerous with spanning trees of the underlying graph.
=====
Lecture 2: Algebraic aspects of the ASM（6月18日星期二下午4:10-5:40）
We will see that the set of recurrent configurations of the ASM can be equipped with an addition operator which turns it into an Abelian group, called the sandpile group. We explore some properties of this sandpile group, including structural results on various graph families. We detail how this work fits into the discrete Riemann-Roch theory on graphs developed by Baker and Norine.
=====
Lecture 3: Combinatorial aspects of the ASM （6月19日星期三上午10:00-11:30）
A popular recent research direction of the ASM has been the study of its recurrent configurations on graph families with high degrees of symmetry, such as complete graphs, complete multi-partite graphs, wheel graphs, fan graphs and so on. The extra structure of these graphs has yielded some remarkable connections between recurrent configurations of the ASM and a priori unrelated combinatorial objects. We explore some of these links.
=====
Lecture 4: Stochastic variants of the ASM（6月21日星期五上午9:30-11:00）
We explore stochastic variants of the ASM. The main model studied will be the "coin-flipping" model introduced by Chan, Marckert and Selig, where toppling vertices flip a (biased) coin for each neighbour to decide whether that neighbour should receive a grain or not. The recurrent configurations of this model are considered in both the general graph case as well as on certain graph families.
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