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 Excitons spectra in crystals CuGaS2 are investigated, in which the basic and excited states (n = 1, 2 and 3) 
of excitons Γ4 and Г5 are found. The resonant luminescence ant its interference is found in the range excited states 
of excitons Γ4 and Г5.  
 

Interference in the luminescence spectra is 
observed in the samples of the thickness 0,5-1,5 μm 
(Figs.1). At excitation by the line 4765 Å of the Ar+ 
laser the radiation bands are not practically found, 
i.e. their intensity is very weak. We consider that 
the observed radiation possesses a resonance 
character, because the excitation energy of 2,5402 
eV is close to the lines п = 2 of the exciton Г4. In 
these luminescence spectra another peculiarity is 
observed too. The intensity of the interference 
bands (bands 3, 2, 1) decreases as the wavelength 
increases relative to the central band of radiation of 
2,5307 eV. From the short-wave side the intensity 
of the interference bands (bands 19, 20) also 
decreases as the wavelength decreases relative to 
the band 2,5332 eV. Interference takes place at 
three frequencies where the energies п = 4 of the 
exciton Г5 and the energies п = 2 of the exciton Г4 
coincide. We consider that at excitation of these 
states there occurs an exchange between two 
polariton branches, i.e. the exchange between tω  of 
the state п = 2 of the exciton Г4 and tω  (or Lω ) п = 
4 of the exciton Г5.  

 
Taking into account the absorption coefficient for excitons Г4 and Г5 it may be surely considered that the 

Fabry-Perot interference at the thickness d∼0,5-1,5 μm takes place only for the exciton Г5 wave. For the waves of 
the excitons Г4 these thicknesses are opaque. These waves appearing in the surface region attenuate before reaching 
the second face of the crystal. It should be noted that the oscillator strength of the exciton Г4 is much lager than that 
of the exciton Г5 in the polarization EIIc and Е⊥с. Therefore, the state п = 2 Г4 of the exciton polariton is excited, it 
causes an excited polariton wave of the exciton Г5 (in the region п = 3 and п = 4) by the energy exchange. From 
calculations of interference of luminescence spectra are restored polariton branches of exciton polaritons Г5. 
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Fig.1 The interference in the luminescence spectra of 
thin (d ∼0.6 μm) CuGaS2 crystals excited by the lines 

488 nm of Ar+ laser. 


