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Abstract 

Grazing incidence X-ray scattering (GIXRS) patterns of thin solid films based 

on non-stoichiometric chalcogenide glasses (ChG) from the pseudo - binary system 

(GeS4)x(AsS3)1-x were studied with a focus on the First Sharp Diffraction Peak 

(FSDP), assigned to the middle range order (MRO) of the glassy material. The films 

were grown using explosive thermal evaporation in vacuum (10−4 Pa) of pulverized 

ChG, prepared from previously synthesized bulk glasses, onto mono-crystalline 

silicon substrates. Scanning Electron Microscopy (SEM) and Energy-Dispersive X-

ray (EDX) spectroscopy were used to examine the morphology and elemental 

composition of the films, which were found to have similar composition to the bulk 

glasses. However, it was revealed that the molecular structure of the grown 

amorphous films differs from that of the initial ChG bulk material, as indicated by 

changes in the composition-dependent position and width of the FSDP. 

Additionally, the intensities of the FSDP in the films were higher compared to those 

of the bulk samples, suggesting that the molecular-like structure of ChGs is more 

pronounced in the form of thin films grown from the vapor phase. 

Keywords: chalcogenides glasses, thin solid films 

 

References: 
1. J.C. Phillips 

Topology of covalent non-crystalline solids II: medium – range order in chalcogenide alloys and a-

Si(Ge) 

J. Non-Cryst. Solids (1981) 

https://doi.org/10.1016/j.tsf.2023.139828
https://www.sciencedirect.com/science/article/pii/0022309381901721
https://www.sciencedirect.com/science/article/pii/0022309381901721


 
2. L. Cervinka 

Medium – range order in amorphous materials 

J. Non-Cryst. Solids (1988) 

3. Y. Nagata et al. 

Short-range order in amorphous Ge(Se l-_x Sx)2 

J. Non-Cryst. Solids (1994) 

4. Stronski et al. 

Structural order in (As2S3)x(GeS2)1-x glasses 

J. Non-Cryst. Solids (2021) 

5. D. Tsiulyanu et al. 

Middle range order and elastic properties of non-stoichiometric chalcogenide glasses in the AsS3 - 

GeS4 system 

J. Non-Cryst. Solids (2022) 

6. A.J. Apling et al. 

A comparison of the structures of vapour-deposited and bulk arsenic sulphide glasses 

J. Non-Cryst. Solids (1977) 

7. M.F. Daniel et al. 

The structure of vapour-deposited arsenic sulphides 

J. Non-Cryst. Solids (1979) 

8. M.F. Daniel et al. 

The structure of vapour-deposited arsenic sulphides prepared using a cooled (78K) substrate 

J. Non-Cryst. Solids (1980) 

9. Y.S. Tveryanovich et al. 

Stabilization of high-temperature Ag2Se phase at room temperature during the crystallization of an 

amorphous film 

Thin Solid Films (2020) 

10. R. Holomb et al. 

Gold nanoparticle assisted synthesis and characterization of As–S crystallites: scanning electron 

microscopy, X-ray diffraction, energy dispersive X-ray and Raman spectroscopy combined with 

DFT calculations 

J. Alloys Compd. (2022) 

11. J.C. Phillips 

Topology of covalent non-crystalline solids: short-range order in chalcogenide alloys 

J. Non-Cryst. Solids (1979) 

12. D.I. Tsiulyanu et al. 

Elastic properties of micro- nonhomogeneous As-S-Ge alloys 

J. Non-Cryst. Solids (1993) 

13. D. Tsiulyanu et al. 

Room temperature a.c. operating gas sensors based on quaternary chalcogenides 

Sens. Actuators B (2016) 

14. K. Tanaka 

Chemical and medium-range orders in AS2S3 glass 

Phys. Rev. B (1987) 

15. G. Baldi et al. 

Sound attenuation at terahertz frequencies and the boson peak of vitreous silica 

Phys. Rev. Lett. (2010) 

https://www.sciencedirect.com/science/article/pii/0022309388902773
https://www.sciencedirect.com/science/article/pii/0022309394902291
https://www.sciencedirect.com/science/article/pii/S0022309321004397
https://www.sciencedirect.com/science/article/pii/S0022309321005706
https://www.sciencedirect.com/science/article/pii/S0022309321005706
https://www.sciencedirect.com/science/article/pii/0022309377901211
https://www.sciencedirect.com/science/article/pii/0022309379900772
https://www.sciencedirect.com/science/article/pii/0022309380901982
https://www.sciencedirect.com/science/article/pii/S0040609020303977
https://www.sciencedirect.com/science/article/pii/S0040609020303977
https://www.sciencedirect.com/science/article/pii/S0925838821038779
https://www.sciencedirect.com/science/article/pii/S0925838821038779
https://www.sciencedirect.com/science/article/pii/S0925838821038779
https://www.sciencedirect.com/science/article/pii/0022309379900334
https://www.sciencedirect.com/science/article/pii/002230939391323U
https://www.sciencedirect.com/science/article/pii/S0925400515303452


 
16. D. Tsiulyanu, M. Ciobanu, A. Afanasiev, Physical–chemical properties of sulfur enriched 

As–S–Ge glasses related to... 

17. A.A. Vaipolin et al. 

Structural models of glasses and the structures of crystalline chalcogenides 

Sov. Phys. Solid State (1963) 

18. K. Tanaka et al. 

Amorphous Chalcogenide Semiconductors and Related Materials 

(2011) 

 


