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Spintronics couples the quantum spin of the electron with that of the quantum charge in order 

to realize new emergent and collective phenomena that have possible applications in next 

generation logic and memory devices. In recent years, the field of spintronics is heavily 

focused on topological characteristics in both real and momentum space. This was partly due 

to the experimental discovery of graphene in 2004 and the use of the 2-D physics in quantum 

hall systems and the explanation of the 3-D analogues. This has led to the now well-known 

Dirac semi-metal (3-D graphene) and the Weyl semimetal which both show momentum-

space degenerate energy crossings that are protected by symmetry with properties related to 

relativistic phenomena. In the case of real space, the magnetic structure can form topological 

structures called skyrmions that can be packed very densely and manipulated with current 

densities that are much smaller than magnetically trivial textures. In this talk, I will briefly 

introduce electronic band theory and then the transport formalisms that are used to calculate 

physical properties of these topological systems. Lastly, I will end with some real-world 

examples that displays exotic transport phenomena. 
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