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Ta b l e  1
PL band intensities of GaP : REE epitaxial layers normalised  

to the DAP band intensity in control samples

REE content, wt. %
Band intensity, rel. units

NPS / DAP
Х DAP I

– – 1.00 0.60 0.41
0.05 0.25 1.10 0.68 0.33
0.10 0.30 1.25 0.70 0.29
0.20 0.33 1.30 0.70 0.27

As the excitation intensity decreased, the intensity of the X band decreased synchronously with NPS. Their 
intensity dropped sharply as the measurement temperature increased, and at T  > 100 K they were not observed 
(table 2). This suggests that the above band is due to an exciton associated with a structural defect. However, 
the obtained experimental data do not allow to definitely interpret unambiguously the nature of the above men-
tioned X band. It can only be asser ted reliably that it does not involve the REE, since it was also observed in 
ultrapure samples prepared from vacuum- annealed melt.

Ta b l e  2

Temperature dependences of the normalised intensities  
of the NPS and X bands in GaP : REE grown from a melt-solution  

containing 0.2 wt. % REE

Temperature, K
Band intensity, rel. units

NPS X

4.2 0.41 0.62
78.0 0.06 0.09
110.0 – –

In analysing the experimental data it is helpful, in our opinion, to take into account the results of investiga-
tions of Si : REE, in which the effect of the lanthanides on the impurity composition of the crystal can be traced 
unequivocally. In previous studies [13; 14] we determined that the introduction of a REE in concentrations 
of ∼ 0.1 wt. % into the melt results in the removal carbon and other technological impurities (Au, Cu, etc.), 
which are effective recombination centres in silicon, from silicon single crystals and epitaxial layers. In addi-

Fig. 3. Decomposition into I band components  
of GaP : REE epitaxial layers obtained  
from melt-solutions containing REE  

in the amount of 0.1 wt. %

Fig. 4. PL spectra at T = 4.2 K of GaP : REE epitaxial layers  
obtained from melt-solutions with REE content of 0.2 wt. %,  
as well as ultrapure films obtained from the melt subjected  

to high-temperature heat treatment


