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In systems with significant spin-orbit splitting in the band structure
spin is tied to the momentum.

Acceleration of the particle leads to the spin precession, which in turn affects the current
Anomalous Hall effect described in terms of the geometric phase

Anomalous velocity eE >< Q)

This can lead to the existence of the equilibrium boundary current.

Similar currents circulate inside the system around defects or impurities.

Goals of the paper:
1. Calculate equilibrium boundary currents in materials with a nontrivial geometric phase

2. Separate the orbital magnetization (topological contribution)
from the paramagnetic magnetization through the boundary current.



Two dimensional electron gas in a potential U(r)
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Neglect the effect of the magnetic field on the orbital motion of electrons

1. Large g-factors
2. System of neutral atoms, where (B/C)p - A termis absent
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The smooth potential U(R) determines the
position of the bottom of the of the band
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Density matrix

1. Steady state
2. Boundary potential is smooth on the scale of the
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electron wave length
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Tp = 111y Projection of the spin operator
onto the direction of the momentum



Solution: In the zero order in the gradient of the potential
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The two spin-split subbands:
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Solution: First order
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Correction to the density matrix:
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Derivative
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Electric current propagating along the edge of the system:
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Each contribution vanishes when electrons are present  fj < ,LL(R)
in both upper and lower subbands

Nonzero when only the lowest subband is populated ,LL(R) < h
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First contribution:
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Second contribution:
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The net current
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Surface of the topological insulator: \/ ,
n-region
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Resume:

Our findings point to a novel way to experimentally observe topological contribution
(orbital magnetization) and to separate it from the standard paramagnetic
Magnetization, via the difference in the dependence of the currents on parameters.



