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The aim of this work was to analyze the Raman spectra of nanowires (NWs) based on GaAs for establishing of wurtzite inclusions in sphalerite structure of whiskers using the methods of mathematical statistics.
Following tasks were set:

1. Analysis of information, obtained by the methods of X-ray crystallography, about the structure of GaAs whiskers 
2. Measurement of Raman scattering spectra for determination of the structure.

3. Obtaining of selection rules for the various modifications of cubic and hexagonal phases for interpretation of Raman spectra of whiskers.

4. Application of the method of mathematical statistics for investigation of obtained Raman spectra of whiskers GaAs/Si.

5. Interpretation of obtained data.

It resulted in the following:

1. Structure of GaAs NWs is revealed to be a combination of sphalerite structures with included wurtzite layers.

2. Differences between NWs’ Raman spectra and bulk cubic GaAs crystal spectra were experimentally observed.

3. Two linearly independent contribution to the Raman spectrum were found from the the factor analysis of the Raman spectra.

4. Obtained factors were proved to be a spectrum of sphalerite bulk crystal and theoretically calculated spectrum of wurtzite crystal. 

5. Factor analysis of the spectrum of NWs was carried based on the solid solution of AlxGa1-xAs in order to find the aluminum concentration x.
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