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Figure 7 demonstrates photograph of the diffraction pattern for radiation of a He – Ne laser on the relief-phase 
grating under study after the etching process with the diffraction efficiencies η0 = 47 %, η± 1 = 20 %, η± 2 = 5 % 
for the zero-, first- and second-order diffraction, respectively. 

The surface relief depth h was estimated by comparing measured values of the diffraction efficiency ηk and 
its theoretical values derived from formula (1), considering that modulation of the refractive index of a re-
lief grating is ∆ n = 1.5 (refractive index of arsenic sulfide in the red spectral region n ∼ 2.5). The calculated 
curve for the diffraction efficiency η as a function of the wave length λ, when the grating relief depth equals 
190 nm, is demonstrated in fig. 8. The calculations have been performed taking no account of dispersion of the 
refractive index and modulation of the refractive index within the volume of a grating. Nevertheless, it is seen 
that the selected relief depth agrees both with the experimental data obtained by the method of atomic-force 

Fig. 6. Surface morphology of a sample after the etching process (АFМ): 
а – surface morphology of the exposed sample 3D; b – surface structure profile

Fig. 7. Diffraction pattern on a relief-phase grating after the process of etching

Fig. 8. The diffraction efficiency η1 as a function  
of the wave length λ when a depth of the grating relief is 190 nm


