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Abstract 

 

The nonmodulated and wavelength-modulated reflection spectra of CuGaS2 crystals for 
the polarization Е||c of 10 K are studied. The states n = 1, 2 and 3 of the excitons Γ4 (A-exci-
tons) and n = 1, n = 2 of B- and C-excitons are found. The nonmodulated absorption spectra 
for the polarization E⊥c at 10 K have been studied. The states n=1, 2 and 3 of Γ5 excitons are 
found. The main parameters of the A (Γ4, Γ5 ) and B, C exciton series at the energies of the 
longitudinal and transverse excitons Γ4 for the states n = 1 and n = 2, the effective masses of 
electrons ( *

1e
m ) and holes ( *

v1
m , *

v2
m , *

v3
m ) are determined.  

  
Introduction 

 

Up to the present moment polariton spectra, problems of space dispersion and many 
other extremely important peculiarities of behaviour of exciton polaritons have been studied 
mainly for AIIBVI crystals (e.g., [1-3] and references there). In order to confirm universality of 
the polariton luminescence phenomenon, elastic scattering of polaritons, optic orientation of 
exciton spins, it is important to study these effects in crystals of multicomponent materials, 
CuGaS2 compound belongs to them. In these crystals polariton luminescence [4] and reso-
nance Raman scattering of exciton polaritons [5-7] are found.  

In the present work new information on parameters of long-wave exciton polaritons is 
obtained. Reflection spectra in the polarization Е||c are studied, the states n = 1, 2 and 3 are 
found and parameters of the excitons Γ4 are determined. In the polarization E⊥c the transmis-
sion spectra are studied, where ground and excited states (n = 1, 2 and 3) of the excitons Γ5 
are found. Resonance luminescence and its interference in the region of excited states of the 
excitons Γ4 and Γ5 are found. Polariton branches of the exciton polaritons Γ5 are restored.  
 

Experiment methods 

 
The investigations were carried out in CuGaS2 samples obtained by the method of gas 

transport reactions. The optic spectra of reflection and luminescence were registered with the 
help of an installation mounted on the basis of double Raman spectrometer ДФС-32. The 
samples were fixed to the cold conduit of the cryostat LTS-22C330 of the Workhorse type 
and were kept at the temperature of 9±0.5 K. The luminescence spectra were excited by the 
radiation lines λ = 4880 and 4765 Å of Ar+-laser.  
 


