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» Magneto-optical phenomena

» Magneto-optical response of finite systems

» Green function in arbitrary electromagnetic fields
>

Expression for magneto-optical response of
extended systems

» Computational scheme for calculation of
magneto-optical response
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» Magnetic circular dichroism (MCD):
Different adsorption of left and right-

» Faraday effect: Different refractive circularly polarized light =>
indices for left and right-circularly polarized Transformation of linearly polarized light
light => Rotation of the polarization plane to elliptically polarized light
of linearly polarized light. o frequency
~ ~ polarizability - -
Qd o, —0 Qd ay —O0,
AO ~—g—Im| M—H n~m—Re| M—M
C n « J o C n
refractive index -

L. D. Barron, Molecular Light Scattering and Optical Activity, speed of light

2nd ed. Cambridge University Press, Cambridge, 2004.



Finite systems
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Green function in static uniform magnetic field
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Alternatives, i sigh



Green function in magnetic field
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Green function in electromagnetic wave
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Optical response iy
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Optical response
of finite systems

Berry curvature o}g =>
Anomalous Hall effect



Magneto-optical response
dw
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Magneto-optical response M- L%
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Dipole moment matrix elements
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Computational scheme

1. Liouville equation
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There is no need to solve Liouville equation for density
matrix elements within occupied and unoccupied subspaces



First-order corrections
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Second-order corrections
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Density-matrix-based response calculation
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Conclusions

>

>

Non-equilibrium Green functions offer a unified
approach to calculation of all-order response to
arbitrary electromagnetic fields both for periodic and
molecular systems

The expression for the magneto-optical response of
insulating solids in the approximation of non-
interacting electrons is obtained

Gauge invariant expressions for the magnetic and
electric dipole moments are suggested

A computational scheme based on density matrix-
perturbation theory is developed
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