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Rare events, such as the formation of an ice crystal in undercooled water, are ubiquitous in 
nature. While computer simulations of such processes are often challenging, they also offer 
a unique window for insights due to the amount of control and detail they can provide. In 
this defense, I present studies of three different rare event systems: the disk-to-slab 
transition in the 2d Ising model that leads us to a nuanced understanding of the role of 
dynamics in a rare event's mechanism; the merging of two parallel fluctuating interfaces 
that we describe using a partial differential equation in order to understand how the 
dynamics of the system play together as it is scaled; and the melting of an ice crystal, where 
we provide a comprehensive analysis of the defects that are involved in different stages of 
the process and how they interact to form a liquid nucleus. 
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