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III-nitrides based optoelectronic devices suffer from a specific combination of In fluctuations 
and high internal electric fields, especially pronounced in the region of long wavelengths 
(blue-green light). A combination of these effects leads to the "blue" shift of the optical 
emission spectra. To look at this problem in more detail we compared structures grown in the 
same epitaxial conditions, but on different substrates. The first substrate was a typical, c-plane 
GaN and the second one was GaN grown on semipolar (20-21) plane. Due to the smaller 
built-in electric field in the structure grown on semipolar plane the blue shift of the emitted 
light should be also smaller than in the polar structure, assuming similar scale of indium 
composition fluctuation.  
Low/high laser pumping photoluminescence (PL) measurements were performed and contrary 
to the above statement, we observed almost the same wavelength shift in both kinds of 
structures.  
To shed some light on that problem we analyzed the contribution of the In-fluctuations in the 
samples with different polarity types to the observed blue shift. At first we measured emission 
peak position as a function of temperature looking for so the called s-shape confirming 
existence of indium fluctuations. Measured emission peak position as a function of 
temperature shows the same tendency in semipolar sample as in the polar sample. In both 
cases we observe strong s-shape indicating existence of indium composition fluctuations, 
however in case of semipolar sample “s” shape is shifted towards higher temperatures. 
Additionally, we performed cathodoluminescence (CL) imaging of these structures. 
Surprisingly, CL images show that in the case of semipolar sample the indium arrangement is 
much more uniform than in the polar sample. 
To study in more detail the problem of InGaN QWs homogeneity we performed time resolved 
photoluminescence (TRPL) measurements. We compared luminescence decay time for polar 
and semipolar QWs. According to our predictions in the case of semipolar QWs lifetimes 
were shorter due to better overlap of electrons and holes wave functions. We observed the 
dispersion of luminescence decay time in polar QWs and almost uniform decay time in 
semipolar  QWs. This phenomena can be explained by existing of local regions with higher 
indium content with higher electric field. In semipolar sample the electric field is smaller and 
changes in indium content have not a significant influence on recombination lifetimes. 
 
 


