
44 

 

 

 
Fig. 1. AFM image of 

grating recorded using 

As2S3:Mn–Se NML  

 

  

Fig. 2. Initial text 

graphical object (a), 

synthesized hologram 

(b) and reconstructed 

amplitude image (c) 

              a                     b                           c    
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Chalcogenide glasses and films attract much attention due to their properties: 

transparency in the IR region, photoinduced change of properties, quasi-

stability, ion-conductivity of doped chalcogenide glasses and films serve as a 

base of their numerous applications. Chalcogenide glasses (CG) are widely used 
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in versatile technological applications such as infrared optical elements, 

acousto-optic and all-optical switching devices, holography recording media etc. 

The aim of this study is to perform the analysis of the compositional 

evolution of Raman spectra of As–Se–S chalcogenide glasses [1] upon 

systematic change of the Se- and S-content. In our study we have chosen a 

group of chalcogenide glasses which includes the following glasses: 

As40Se40S20, As40Se20S40, As40Se10S50, As40S60, AsSe3. Results of the 

detailed qualitative analysis of the compositional evolution of Raman spectra 

might yield the better understanding the structure of CG samples by establishing 

the interpretation and assignment of the Raman bands to the vibration of the 

structure units. 

The Raman spectra of As–Se–S samples (Figure) exhibit two main bands 

around 230 cm
–1

 and at 340 cm
–1

, and a wide band structure around 150 cm
–1

. 

Observed bands in the Raman spectra of As–Se–S samples can be explained in 

terms of vibrational modes of As2Se3 and As2S3 glasses studied in [2–4]. The 

strongest band at 224 cm
–1

 in all spectra is ascribed to AsSe3/2 pyramidal units 

[3]. The intensity of this peak follows the increase in Se content. Furthermore, 

within the main band two bands at 233 and 255 cm
–1

 can be resolved in spectra 

of samples withlower Se content. Additional weaker band can be revealed at 

340 cm
–1

, itis assigned to the presence of As(S1/2)3 pyramids. The bands 

around 120 cm
–1

 become visible by gaining their intensity upon increasing the 

Se doping.  

 
Fig. Raman spectra of amorphous As–Se–S: 

As40Se40S20, As40Se20S40, As40Se10S50, As40S60, AsSe3 

The Gaussian decomposition of obtained Raman spectra was performed for a 

quantitative analysis of their compositional dependencies. It should be noted 
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that although we decomposed the broad bands into several Gaussian 

components, it is quite conceivable that a larger number of vibrational modes 

contribute to the overall spectrum. Compositional dependences of As–Se–S 

glasses Raman spectra indicate that intensity of the bands corresponding to 

molecular fragments with Se-related and homopolar As–As bonds increases 

with the growth of Se content. The intensity of the bands corresponding to the 

presence of AsS3/2 pyramidal units decreases with higher Se content. Thus, 

Raman data show that As–Se–S glasses contain different nanophases 

concentration of which is changing along chosen compositional cross-section. 
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Yttrium trihydrogen phosphate YH3(PO4)2 belongs to a little-studied family, 

showing difficulties in the synthesis. Earlier [1], we reported the existence of 

YH3(PO4)2. The aim of the present work was to elaborate synthesis technique, 

capable of ensuring the preparation of single-phase sample of YH3(PO4)2, and to 

study its crystal structure.  

Thin-layer technique (TLT), developed previously [1, 2] for investigation of 

phase equilibria in viscous hardly crystallizing systems containing volatile 

component, was used for preparation of YH3(PO4)2. TLT provides the 

interaction of metal-carrier components with phosphoric acid in a layer of 2–5 

mm thickness, enhancing dehydration of the solution and promoting quick 

attainment of the equilibrium without stirring. This method is a powerful tool, 

often providing successful synthesis of compounds when the use of common 
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