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The van Roosbroeck equations [1], which 
combine Poisson's equation with continuity 
equations and drift-diffusion equations for 
the electric current, are necessary for the 
theoretical modeling of many 
technologically important microelectronic 
devices such as p-n junctions, solar cells, 
photodiodes, etc. However, these 
equations have been very little used to 
describe topological materials.  
 
We extend the Van Roosbroeck equation to 
2D Dirac semiconductors with nonzero Berry 
curvature. Using the Boltzmann formalism in 
nonuniform systems [2,3], we show that both 
mobility and diffusion coefficients are by the 
Berry curvature. 
 
We apply this formalism to a realistic system: 
a topological junction between Chern 
insulators with different Chern number [4,5]. 
Our both analytical and numerical studies 
suggest that the built-in potential of the 
junction is affected by the combined action 
of the Berry curvature and the magnetic 
field.  
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Figure 1: Band structure of a Chern insulator in a 
stripe geometry under a magnetic field (1.5 T) 
using half-BHZ model. The colour scale indicates 
if the electrons are located at the surface 
(yellow) or in the bulk (black) of the sample. The 
grey dashed line symbolises the Fermi level. 
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