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A method for finding electrostatic (quasi-static) fields inside and outside axisymmetric die-
lectric bodies of complex shapes is considered. The high accuracy of the method is con-
firmed by comparing the calculation results with known problems that admit a rigorous so-
lution, such as a dielectric sphere and an ellipsoid in a uniform electric field. Similar 
electric field distributions are studied for the problem of two dielectric spheres smoothly 
connected by a bridge made of the same material. The applicability of the method to the case 
where a plane-layered structure is located near the body is discussed. 

Keywords: electrostatics, thermal conductivity, collocation method. 

REFERENCES 

1. Jones T. B., Adv. Heat Transfer. 14, 107 (1978).
2. Allen P. H. G. and Karayiannis T. G., Hear Recov-

ery Systems & CHP 15 (5), 389 (1995). 
3. Hoshino K., Triteyaprasert S., Matsumoto K. and

Shimoyama I., Sens. Actuators, A 114, 473 (2004).  
4. Paratore F., Bacheva V., Bercovici M. et al., Nat.

Rev. Chem. 6, 70 (2022).  
5. Berge B. and Peseux J., Eur. Phys. J. E 3, 159

(2000). 
6. Huh D., Tkaczyk A. H., Bahng J. H. et al., J. Am.

Chem. Soc. 125, 14678 (2003). 
7. Baffou G., Cichos F. and Quidant R., Nat. Mater.

19, 946 (2020). 
8. Sørensen L. K., Utyushev A. D., Zakomirnyi V. I.

et al., J. Phys. Chem. C 125, 13900 (2021). 
9. Sørensen L. K., Gerasimov V. S., Karpov S. V.

and Ågren H., Phys. Chem. Chem. Phys. 26, 24209 (2024). 
10. Feynman R., Leighton R. and Sands M. Feynman

Lectures on Physics, Vol. 2. Massachusetts,  Addison-
Wesley, 1964. 

11. Lykov A. V. and Mikhailov Yu. A. Theory of
heat and mass transfer. Leningrad: State Energy Publishing 
House, 1963 [in Russian]. 

12. Lykov A. V. Theory of Heat Conduction. Mos-
cow: Higher School, 1967 [in Russian]. 

13. Kartashov E. M. Analytical methods in the theory
of thermal conductivity of solids. Moscow, Higher school, 
2001 [in Russian]. 

14. Petrin A. B., Opt. Spectrosc. 132, 17–34 (2024).
15. Petrin A. B., J. Commun. Technol. Electron. 68,

1097 (2023). 
16. Angot A. Compléments de Mathematiques à

l’usage desingénieurs de Électrotechnique et des Télécom-
munications. Paris: Ed. Revue d’Optique, 1957. 

17. Nikiforov A. F. and Uvarov V. B. Special func-
tions of mathematical physics. Moscow, Nauka, 1984 
[in Russian]. 

18. Petrin A. B., Usp. Prikl. Fiz. (Advances in Ap-
plied Physics) 11 (1), 3 (2023) [in Russian]. 

19. Petrin A. B., Teplofizika Vysokikh Temperatur.
62 (5), 722 (2024) [in Russian]. 

20. Petrin A. B., High Temp. 48, 305 (2010).
21. Petrin A. B., Plasma Phys. Rep. 36, 627 (2010).
22. Batygin V. V. and Toptygin I. N. Collection of

problems in electrodynamics. Moscow, Research Center 
“Regular and Chaotic Dynamics”, 2002 [in Russian]. 

23. Bohren C. and Huffman D. Absorption and Scat-
tering of Light by Small Particles. New York, Wiley, 1983. 

24. Novotny L. and Hecht B. Principles of Nano-
Optics. Cambridge, Cambridge Univ. Press, 2006. 

25. Petrin A. B., Technical Physics 68 (3), 295 (2023).
26. Petrin A. B., J. Commun. Technol. Electron. 69,

136 (2024). 
27. Petrin A. B., Teplofizika Vysokikh Temperatur.

62 (3), 432 (2024) [in Russian]. 

Об авторе 

Петрин Андрей Борисович, к.ф.-м.н., доцент, Объединенный институт высоких температур Российской акаде-
мии наук (125412, Россия, Москва, ул. Ижорская, 13, стр. 2). E-mail: petrin@ihed.ras.ru, a_petrin@mail.ru SPIN-код: 
8140-7650, AuthorID: 38173 




