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A luminous formation with a solid shell and a gaseous core
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The work is devoted to luminous formations that appear in nature in various conditions
such as volcanic eruptions, linear lightning strikes into the soil, in aquatic conditions dur-
ing geotectonic events and other atmospheric conditions. The constructed theory explains
the possibility of the formation of luminous objects in electrical devices at high overvoltages
in a high-voltage circuit and during the interaction of linear lightning with a power line.
Based on previous experiments, a model has been developed in the work, according to
which the luminous formation is a charged sphere with a shell of atoms of soil, metals, and/
or water, with an internal volume filled with a gaseous or vaporous substance. Such shells
can be formed in electrical devices at high overvoltages in a high-voltage circuit, as well as
when lightning discharges strike the ground containing SiO; and Al,O; and metal objects of
arbitrary composition. The internal energy is calculated during the formation of such a hot
spherical object and during the transfer of charge from linear lightning. The possibility of
the existence of this object with a high energy density up to 1 0" J/m’ is discussed.

Keywords: geotectonic events, volcanic eruption, luminous formation, linear lightning strike
into the soil, high energy density, capillary discharge, long —lived luminescent formation.



Uspekhi Prikladnoi Fiziki (Advances in Applied Physics), 2024, vol. 12, Ne 3

REFERENCES

1. Tkeya M., Earthquakes and animals. World Scien-
tific, New Jersey, 2004.

2. Genareau K., Mukulata G. K., Proussevitch A. A.
etal., J. Appl. Volcanology 2 (4), (2013).

3. Olkhovatov A., Tunguska Phenomenon
Moscow, Binom Publishers, 2008 [in Russian].

4. Strand E. P. in Int. Proj. Hessdalen workshop.
Proc. Medicina. Bologna, Italy, 2006, pp. 4.

5. Danilin L. D., Dorozhzhin V. S., Kivaev M. D. et
al., Cement and its applications, Ne 4, 100 (2012) [in Rus-
sian].

6. Volokitin G. G., Shekhovtsov V. V., Skripniko-
va N. K. et al., Vestnik TGASU, Ne 3, 139 (2016) [in Rus-
sian].

7. PetrovM.A., BakstY.L., PetrovP.A. and
Sheipak A. A., Izvestiya MGTU MAMI 2, Ne 2 (14), 144
(2012) [in Russian].

8. BulinaN. V., Gromyko A. 1., Bondarenko G. V.,
Marashevsky A. V., Chekanova L. A. et al., The physics of
metals and metallography 102 (1), S94 (2006).

9. Silberg P. A., J. Geophys. res. 67, 4941 (1962).

10. Golka R. K. Jr., J. Geophys. res.: Atmospheres.
99 (D5), 10679-10681 (1994).

11. Urutskoev L. 1., Liksonov V.I. and Tsyn-
oev V. G., Applied Physics, Ne 4, 83—100 (2004) [in Rus-
sian].

12. Paiva G. S., Pavao A. C., de Vasconcelos E. A.,
Mendes O. Jr. and da Silva E. F., Phys. Rev. Lett. 98,
048501-1-048501-4 (2007).

13. Bychkov V. L., Natural and Artificial Ball Light-
ning in the Earth’s Atmosphere, Springer Atmospheric Sci-
ences, Switzerland, 2022.

14. Emelin S. E., Semenov V. S., Bychkov V. L. et al.,
Tech. Phys. 42 (3), 269-277 (1997).

1908,

15. Emelin S., Bychkov V., Astafiev A., Kovshik A.
and Pirozersky A., IEEE Trans. Plasma Science 40, 3162
(2012).

16. Bychkov V. L., Chernikov V. A., Osokin A. A.
et al., IEEE Trans. Plasma Sci. 43, 4043 (2015).

17. Baidak V. A., Bychkov V. L., Sorokovykh D. E.,
Bychkov D. V. and Vaulin L. N., Usp. Prikl. Fiz. (Advanc-
es in Applied Physics) 11 (5), 399 (2023) [in Russian].

18. Nikitin A. I, Bychkov V. L., Nikitina T. F., Veli-
chko A. M. and Abakumov V.I., IOP Conf. Series: J. of
Phys.: Conf. Series 996, 012011 (2018).
doi: 10.1088/1742-6596/996/1/012011.

19. Smirnov B. M., Introduction to plasma physcs,
Moscow, Nauka, 1987 [in Russian].

20. Pogorelov V. L., Construction mechanics of thin-
walled structures, St. Petersburg, "BHV Petersburg", 2007
[in Russian].

21. Geguzin Y. E., Bubbles, Moscow, Nauka, 1985
[in Russian].

22. Ardelyan N. V., Bychkov V. L., KochetovI. V.
and Kosmachevskii K. V. in The Atmosphere and Iono-
sphere. V. Bychkov, G. Golubkov, A. Nikitin, Eds. Spring-
er, Switzerland. 2014, pp. 69.

23. Ardelyan N. V., Bychkov V. L. and Kosmachev-
skii K. V., IEEE Trans. on Plasma Sci. 45, 3118 (2017).

24. Ardelyan N. V., Bychkov V. L., BychkovD. V.
and Kosmachevskii K. V., Ch. 3. In Plasma assisted com-
bustion, gasification and pollution control. V. 1.
Ed. I. B. Matveev, Denver, Colorado: Outskirts press, 2013,
pp- 183.

25. Akishev Yu. S., Grushin M. E., KochetovI. V.,
Napartovich A. P. and Trushkin N. I., Plasma Phys. 25, 1
(1999).





