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Spin-polarized light sources such as the spin-polarized light-emitting diodes (spin-LEDs) and spin-polarized lasers 
(spin-lasers) are perspective devices in which the radiative recombination of spin-polarized carriers results in emission 

of circularly polarized photons. The main goal our work is modelling of polarization properties of emitted radiation from 
spin-LED and spin-controlled vertical-cavity surface-emitting laser (spin-VCSEL) structures. A new approach based on 4 × 4 
transfer and scattering matrix formalism (i) describes general polarization of emitted photons related to the quantum optical 
selection rules and consider spin polarization of injected current or generally polarized optical pumping field, (ii) describes 
the propagation of emitted field in general anisotropic multilayer system consisting of strained semiconductor quantum wells 
and magnetooptically active spin injector, and (iii) correctly defines phases of incoherent spontaneous emission and coherent 
stimulated emission and consequently has possibility to describe complete polarization state of emitted field including degree 
of polarization.
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