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The field of coherent light emission from semiconductor structures is one of the hot 

topics of modern solid state physics and technology. With the possibility of injection of spin-

polarized carriers, attractive possibilities of controlling the polarization states of emitted light 

appear. The interesting thesis of Tibor Fördös addresses a number of important issues in the 

optical phenomena in relevant multilayer structures. 

 

The thesis is properly structured. It contains author’s overview of the current status of 

the research field (chapters 1-3, with the appropriate share of less than one third of the total 

number of pages). The original results concern both modeling of the optical behavior, and 

discussing a set of advanced measurements on several layered structures. 

 

The development of the modeling tools comprises a considerable part of the thesis 

(chapter 5, complemented with three appendices), as it contains a detailed explanation of 

efficient dealing with the response of multilayers composed of anisotropic materials. The 

important ingredient here is the treatment of active media using the gain tensor and recursive 

scattering matrix formalism. The used approximations (such as sharp interfaces between 

homogeneous materials) seem to be plausible for most of relevant layered structures. The 

computational schemes, with properly chosen optical functions of the materials involved, 

allow explanations and predictions of the passive and emission properties of the multilayer 

structures. The latter is demonstrated in paragraph 6.1 using calculated characteristics of a 

model spin-LED structure, involving the Au/Co/MgO source. The resulting trends, and 

possible modifications in the materials and film thicknesses, will be instrumental in 

understanding the operation of such devices. Further calculations have been performed for an 

optically pumped 1/2—VCSEL structure complemented by a plano-concave optical cavity, 

with the results reported in paragraph 6.2 and published in ref. [37]. The comparison with 

experimental data allows the identification of the role of birefringence, and a specification of 
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its most important parameters. Although this part does not deal with the spin-polarized 

injection, the closing paragraph of chapter 6 adds the predicted influence of anisotropy on the 

Stokes parameters in the case of “circular pumps”. 

 

The thesis contains a fairly confined part devoted to the experimental study of the 

anisotropy in GaAs, AlAs and InGaAs layers in a VECSEL structure (chapter 4 and the 

recently published paper in APL). As expected, the ellipsometric spectra of Fig. 4.5 show two 

distinct ranges: strong interference patterns in the transparent range of low photon energies, 

and distinct signatures of the interband critical points for higher photon energies.  On the 

scales of Fig. 4.5, the differences between measured data and model lineshapes are difficult to 

assess, which hampers the assessment of the reliability of the derived response functions. I am 

also missing a table of the resulting film thicknesses and their uncertainties, potentially 

helpful in identifying the sensitivity of the measurements to the parameters of individual 

layers. If acceptable at the defense, I would ask the author to address the sensitivity issue, and 

discuss more on the influence of the interband transitions in UV on the refractive indices and 

their anisotropy in the long wavelength (emission/lasing) range. 

  

The thesis contains a comprehensive list of relevant literature. In some places, the 

referenced source is not unequivocal, e.g., with references to optical data pointing to the three 

volumes of Palik’s handbook (Ref. [88]).  The formal presentation of the thesis is fairly good, 

with occasional errors in English grammar, and a few inconsistencies in the text (for example, 

the caption of Fig. 6.3 announces the degree of polarization to be shown in the subplot d, 

which is missing). 

 

 

 

In summary, this thesis displays focus, width and depth at the same time. It represents 

interesting theoretical advancements in dealing with the optical emission from anisotropic 

layered structures. Some of the results have already been presented in publications in widely 

accepted journals, and in conference contributions. Moreover, the discussion of the literature 

results shows that Mr. Tibor Fördös has gained a solid overview of the research field. For 

those reasons I strongly recommend both Ecole Polytechnique and Technical University of 

Ostrava to accept this thesis. 
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