
PACS: 68.55.Ln, 73.20.Mf 

Calculation of the thickness of a thin film during deposition using its  
optical parameters 

M. A. Kononov and S. F. Rastopov

Prokhorov General Physics Institute of the Russian Academy of Sciencese 
38 Vavilov st., Moscow, 119991, Russia 

E-mail: mail: mike@kapella.gpi.ru

Received 16.10.2023; accepted 10.11.2023 

Based on the surface plasmon resonance method, a technique for measuring the thickness of a 
growing metal film has been developed. The work uses a numerical modeling method and the 
creation on its basis in the LabView environment of a control program to control the growth 
process of a metal film based on its optical parameters. It is shown that the method is suitable 
for use in controlling the process of producing films with repeatable optical properties. By ex-
citing plasmon polariton waves on the surface of the film and recording the resonant interac-
tion of surface plasmons with a surface electromagnetic wave, a response is obtained in the 
form of an optical signal. Analysis of the characteristics of the resonant response makes it pos-
sible to correct the course of the deposition process film. 

Keywords: plasmon resonance, magnetron sputtering, thin films. 

DOI: 10.51368/1996-0948-2023-6-66-71 

REFERENCES 

1. Pillai S., Trupke T. and Green M. A., Journal of Applied Physics 101 (9), 093105–093105–8 (2007).
doi: 10.1063/1.2734885
2. Locharoenrat K., Sano H. and Mizutani G., Sci. Technol. Adv. Mater. 8 (4), 277–281 (2007).
doi: 10.1016/j.stam.2007.02.001
3. Zeng S., Yu X., Law W. C., Zhang Y., Hu R., Dinh X. Q., Ho H. P. and Yong K. T., Sensors and Actuators B:
Chemical 176, 1128–1133 (2013). doi: 10.1016/j.snb.2012.09.073Jussila
4. Yang H., Granqvist N. and Sun Z., Optica 3 (2), 151 (2016). doi: 10.1364/OPTICA.3.000151
5. Kononov M. A. and Rastopov S. F., Applied Physics, № 1, 70–74 (2022) [in Russian].
6. Vinogradov S. V., Kononov M. A., Kononov V. M., Savransky V. V. and Tishkov V. V., Applied Physics, № 4,
5–9 (2017) [in Russian].
7. Kononov M. A., Pustovoy V. I. and Svetikov V. V., Physics of Wave Phenomena 28 (2), 94–97 (2020).
doi: 10.3103/S1541308X20020089
8. Mukhamedgalieva A. F., Bondar A. M., Shvedov I. M., Kononov M. A., Laptev V. B. and Novikova N. N., EPJ
Web of Conferences. 12th International Workshop on Quantum Optics, IWQO 2015. 2015. pp. 06006.
doi: 10.1051/epjconf/201510306006
9. Valyanskii S. I., Vinogradov S. V., Kononov M. A., Kononov V. M., Savransky V. V. and Tishkov V. V.,
Applied Physics, № 6, 103–108 (2017) [in Russian].
10. Sproul W. D., Christie D. J. and Carter D. C., Thin Solid Films 491 (1), 1–17 (2005).
11. Safi I., Surface and Coatings Technology 127 (2), 203–218 (2000).
12. Vinogradov S. V., Kononov M. A., Kononov V. M. and Savranskii V. V., Bulletin of the Lebedev Physics Insti-
tute 42 (1), 30–32 (2015). doi: 10.3103/S106833561501008X
13. Sain B. and Das D., Journal of Luminescence 158, 11–18 (2015).
14. Daves W., Krauss A., Behnel N., Haublein V., Bauer A. and Frey L., Thin Solid Films 519 (18), 5892–5898
(2011).
15. Kretschmann E. and Raether Z. H., Z. Naturforsch., № A 23, 2135 (1968).
16. Agranovich V. М. and Mills D. L., Surface Polaritons Electromagnetic Waves at Surfaces and Interfaces (North-
Holland, Amsterdam, 1982).
17. Vinogradov S. V. and Kononov M. A., Usp. Prikl. Fiz. (Advances in Applied Physics) 4 (4), 343–348 (2016)
[in Russian].
 

Applied Physics, 2023, № 6 




