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Two-dimensional electron states: historical remarks and new insights 
 
 
Abstract 
 

For electrons in a periodic potential, Kronig and Penney identified forbidden regions in the 
energy spectrum. Tamm introduced a crystal boundary: surface states were “born”. Shockley 
defined a particular class of states in so-called Shockley-inverted band gaps. This all 
happened about 90 years ago and shaped our understanding of two-dimensional (2D) 
electron states. 

Today, we have extended our knowledge to interface states, quantum-well states, image-
potential states and even topological surface states. Apart from energy and momentum, 
theelectron spin is an important characteristic of electron states in view of spintronic 
applications. However, in many systems, the electron states are spin degenerate. Two 
interactions are able to lift the spin degeneracy: (i) exchange interaction in magnetically 
ordered materials and (ii) spin-orbit interaction, which is present in all materials but becomes 
relevant in systems with high atomic number. The interplay of both spin-dependent 
interactions is of special research interest for properties of ferromagnet/heavy-metal hybrid 
systems. After some historical remarks, this talk will review a selection of recent results on 
spin landscapes of 2D electron states. 
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