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Abstract 
The concept of topology is ubiquitous in physics. Topology serves as the mathematical structure that 
pervades the Standard Model and provides us with our basic understanding of the structure of the 
universe from the smallest quanta of matter to its most massive. Within the past three decades, these 
high-energy concepts have gradually diffused into the low-energy realm of condensed matter providing a 
convenient vehicle through which to study fundamental phenomena of physics that are normally found 
in high-energy colliders. What initially started as only a few condensed matter systems has now exploded 
into a veritable cornucopia of materials that possess different symmetries, interactions, and 
dimensionalities. Along the path from novelty to ubiquity, many new phenomena have been theoretically 
predicted and experimentally actualized yet the study of topological phases in condensed matter 
materials continues to provide new twists and surprises. These surprises arise from the study of both 
emergent materials and a reexamination of “well-understood” materials. In this talk, I will introduce the 
basics of topological condensed matter materials and discuss some of the canonical results that have been 
observed. Subsequently, I will present recent work that demonstrates the appearance of new 
gravitational effects in magnetic topological metals. Finally, I will conclude by discussing some of the issues 
and challenges associated with future study of topological phases within condensed matter systems 
pointing to unexplored territories that occupy the space between esoteric theories and experimental 
reality. 
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