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OnTuyeckue cBOMCTBA AONTOXMUBYLUMX
cBeTAwWmMxcA obpasoBaHuin
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C.-lNetepbyprokumit uHCTUTYT AgepHoil usukn um. B.I. Konctantuaoea PAH
E-mail: Discharge@gtn.ru

Mocrynuno B Pegakumo 4 anpena 20071 T.
B oxonuatensHoi panakiwmun 4 centabpa 2001 r.

M HEHIHHpoRaHHOE 3MCKTPHUYCCKHM PazpaloM CBETAIECCH 00pasoBaHHE B 3ABHCH-
MOCTH OT CODCTBEHHOH CBETHMOCTH, OCBEIICHHOCTH H UBeTa (oHA BHAWTCH pasHLIM.
Esmy onHOBpeMeHHO NPUCYIIH YeTHPE LBETa: KPACHKN, #eaTHil, GHONeTOBKH, CHHHI.
TH LBCTA COOTBETCTEYIOT OKPACKE IIAPORKX MOIHHH, HMCIOUIHX HEDOMBIIOE BPCMHA
WHIHH, cornacHo cratHeTHEe [1]. B To #e ppema B [2] yTeepinacTcd, 4TO WIApOBLE
MOJIHHH OHBAIOT ABYX THIOR KOPOTKOWHBYILHE H Jonrowueymye. (OcHORHRAACH Ha
DaHHOH paboTe, MOKHO NPCINONNHKHTE, YTO KOPOTKOWHEYIIHE INAPOBHIC MOJTHHH
QOTAHE HMETE YCTHIPE BHILICTICPCUHCICHHEX LBCTA OIHOEPEMEHHO."

B nacrosmei pabore ObUIH NPOIOGHCHE HCCICAOBAHHA IUIA3MCHHBIX
06pazoBaHii, HHHIIHHPYEMEIX 3PO3HOHHEM paspagom [3-6]. Mur pasnensem
TOYKY 3peHus asTopos [6], koTopeie cunTaT HX “NabopaToOpPHEIM aHATOrOM
MAPOBOH MOJIHHH ; C JIPYTOi CTOPOHEL, 3PO3HOHHHE cTpyH (crpys Abpa-
MEHKO), momydaeMule B [3-6], naneks no BHemHeMmy BHIY OT NPHPOIHOWH
maposoi Mortaau ([IIM). brima nocrasnena 3apaua nomy4HTs B 3po3nOHHOM
pazpage ceerameccs obpasopanue (CO), Gim3koe no BHAY H paiMepaM K

M
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«Partially due to the simplicity of the experiment,
this captivating phenomenon has been studied by
many scientists around globey.

«Using 1sotopic labeling, these 1ons provided quantitative
evidence showing the plasmoid’s unique ability to protect its
contents from mixing with the ambient air.

OTH YTBEPKACHUS U3 TUILIOMHOM pa0doThl David M. Friday

2014 ropa: IN PURSUIT OF A CHEMICAL AND
PHENOMENOLOGICAL UNDERSTANDING OF LONG-
LIVING ATMOSPHERIC PRESSURE WATER-BASED BALL
PLASMOIDS BY DAVID MARK FRIDAY. THESIS,

Submitted in partial fulfillment of the requirements for the degree
of Master of Science in Chemistry in the Graduate College of the
University of Illinois at Urbana-Champaign, 2014 Urbana, Illinois
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Yike B 2014 rogy ObLI1I0 J0CTATOYHO MHOIO pPadoT IO
l'aTunHckoMy pa3psaay Bo Bcem Mupe. IloaTomy mbIl
IpUBEAEeM TOJbKO HECKOJIbKO PadOT M3 MOCJeAHUX S - 7-
MM JIeT:

Shock Electrolysis: A New Path to the Hydrogen Age?
Fabrice David, Pierre Roulier and John Giles. INFINITE ENERGY * ISSUE 145 « MAY/JUNE
2019. Abstract: The coming of the “Hydrogen Age” following the “Oil Age” 1s slowed by the
low yield of the classical reaction of splitting of water by electrolysis. The author describes a
new type of electrolysis reaction, which appears at high current intensity with a plasma
cathode.

LUMINDUS OBJECT

In a strange way, a low-intensity laser beam seems to
distort and to conduct the movement of the luminous
objects. (See Figure 3.) It’s surprising, because the visible
or infrared photons aren’t supposed to interact significantly
with the plasmas. This effect is very reproducible and it
must be explained in priority. We know that it is possible to
trigger lightning with laser pulses,23 but it i1s high power
pulses that are able to cause sparks, and the chain of sparks
act as a lightning rod. Instead, a simple helium-neon laser is
able to significantly change the shape of the luminous
objects of Gatchina.

HHUII «KypuaroBckuit uHCTUTYT» — IIMAD 2026 roa 8
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bbLi10 BpeMsi, Korga CToOsijiv ¢ OyaymMMH BparaMu 1Jjiedom K mieuy, 2010 roxa.
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APRIL 22 2025: Massive, long-time generation of OH(X)
in ball lightning discharge Y. Shibuya, M. Maeyama, Y.
Inada. Phys. Plasmas 32, 042110 (2025).
https://doi.org/10.1063/5.0251196

BbLII0 YCTAHOBJIEHO, YTO IIAPOBOM Pa3psii MOJHHUHU CIIOCO0EH MMPOU3BOAUTH
3-10" mouexkya OH(X) Ha 1 Bt, yuro npumepuo B 1000 pa3 3¢dexkTuBHee, yem
KOPOHHBIA Ppa3psii M Pa3psa B JAUIIEKTPUYECKOM Oapbepe B armMoc(phepHOM
Bo3ayxe. CrocoOHOCTHh HIAPOBOI0 Pa3psijia MOJHUHU 00eCIeYuBATh MOCTYIJICHHE
Oouabmmioro koauuecrsa OH-pagukasoB B TedeHHe JIUTEJbHBLIX IEPUOIOB
BpPeMEHHM OTKPbLIA BO3MOXKHOCTH €r0 IIMPOKOr0 NPHMEHEHUS B KadecTBe
NCTOYHHUKA IJIA3MbI JJISI PA3JIOKEHUSI M KOHTPOJIA 3arpsAAZHAKIIMX BeElIeCTB B
BO3/yXe IIPU aTMOC(EPHOM 1aBJICHUU.

D. M. Friday, P. B. Broughton, T. A. Lee, G. A. Schutz, J. N. Betz, and C. M. Lindsay,

J. Phys. Chem. A 117, 9931 (2013).
G. D. Shabanov, Phys. Usp. 62, 92 (2019).
U. Fantz, S. Kalafat, R. Friedl, and S. Briefi, J. Appl. Phys. 114, 043302 (2013).
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2020 International Multi-Conference on Industrial Engineering and
Modern Technologies (FarEastCon) 978-1-7281-6951-4/20/
Installation for Studying the Laboratory Analog of Ball Lightning,
D.Ch. Kim Polytechnic Institute (branch) in Mirny North-Eastern
Federal University named after M.K. Ammosov Mirny, Russia
dc.kim@s-vfu.ru; A.S. Semenov, V.A. Efimov, Yu.V. Bebikhov.

Abstract— A spherical plasmoid 1s the result of a unique
type of pulsed ‘Gatchina’ discharge, in which a plasma clot
grows out of the discharge and separates from the central
electrode and its glow lasts in free flight for several hundred
milliseconds without an external electrical power source
before dissipating. In this work, an installation was created to
study this type of discharge. Describes the basic units of the
system. In addition, a number of experiments are described
and a set of preliminary data is included to provide a basis

from which to continue our research.
HUII «KypuaroBckuii uHcTUTYT» — ITMSAD 2026 roa 11
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Electrical Properties of Reversed-Polarity Ball Plasmoid
Discharges Scott E. Dubowsky, Amber N. Rose, Nick G. Glumac
and Benjamin J. McCall. Plasma 2020, 3, 92-102;
do0i:10.3390/plasma3030008

Abstract: Ball plasmoid discharges are a unique type of
atmospheric-pressure plasma discharge with a lifetime on the
order of a hundred milliseconds without attachment to a power
source. These discharges are generated by a moderate current
pulse over the surface of an aqueous electrolyte, and some
consider the spherical plasmoid that results to bear some
resemblance to ball lightning. These experiments demonstrate
that ball plasmoids can indeed be generated with either electrode
polarity with similar observable properties. These results are
contrary to what has previously been discussed in the literature
and raise additional questions regarding formation mechanisms
of ball plasmoids.

HHUII «KypuaroBckuit uHCTUTYT» — IIMAD 2026 roa
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J. Phys. D: Appl. Phys. 54 (2021) 095205

A,B,C,D - 500,900, 1500, 2000 me (1355 https://doi.org/10.1088/1361-
6463/abc918

Spatio-temporal structure and emission

of a large plasmoid in atmosphere R Fried,
U Fantz, I Pilottek, D Schmid and S Steibel.

Abstract. Atmospheric plasmoids with 20-30 cm
diameter are generated via a high-voltage
discharge above a water surface. They ascend in
the ambient air and exist autonomously for
several hundreds of milliseconds. The plasma
| processes leading to an emission of visible light for
more than 350 ms after detachment from the
energy supply are still unknown. Visual and
spectroscopic high-speed diagnostics with spatial
resolution are thus applied. It is shown for the
first time that the free-floating body turns to a
torus ring to the end of its lifetime, which ascends
in air up to more than 1.5 m and radiates longer
than 1.5 s in the infrared spectral range, only
limited by the structural circumstances in the
| laboratory.
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Phys. Plasmas 28, 052114 (2021); doi: 10.1063/5.0040880

Experiments on plasma arcs at a water—air interface. M. Jacobs, W.

Gekelman, P. Pribyl, Y. Qian, and S. Abarzhi.

ABSTRACT An exploding water plasma experiment at UCLA
investigated the expansion and morphology of a fireball with and
without an external magnetic field. Diagnostics include
photographs and movies (which may be downloaded) acquired

with a framing camera, mat%netic probes, an)d visible licht spectra.
a) ¢

f)
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Puc. 13. Bpamenue JUIEePHO-CTPUMEPHOM CHCTEMbI B
NMPABYK0 CTOPOHY B MATHUTHOM I0JI€ KOJbIEOOPA3HOTO
marauta. Kaapsl BHaeocbeMKH €OOTBeTCTBYHWOT: 1(a),
2(b), 3(c), 4(d)), S(e), 7(f), 31(g), 40(h), 42(i), 46(j), S3(k)
u 54 ms (1) pazpsana (3xcnepument Ne C0178).

BiusiHnMe MArHMUTHBIX H
WICKTPUYECKUX TMOJIed  HAa
AUHAMUKY oOpa3oBaHus
IUIA3MOMAOB B TIaTYNHCKOM
paspse. Shixin Zhao,
Chengxun Yuan, A.A.
Kynpssues, Jingfeng Yao, I'. /l.
Il1abaHnoB. /Kypuan
mexnuueckou ¢usuxku, 2022,
TOM 92, BbIII. 3.

IHocmynuno ¢ Peoakyuio
23 cemmaopa 2021 2 B
oKonHuamenvHou peoaxuyuu 21
nHoaopa 2021 o Ilpunamo k
nyonuxauuu 28 noaopa 2021 2.
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Effect of a magnetic field on plasma arcs at a liquid-air interface. Vitaliy
Stelmashuk, Jiri Schmidt, Karel Kolacek, and Alexandr Frolov. Phys. Plasmas
32, 113512 (2025); doi: 10.1063/5.0293463

ABSTRACT

This study investigates the impact of a time-varying axial magnetic field on the
dynamics of plasma discharges at the liquid—air interface using conductive sodium
chloride solutions. Generating the magnetic field using a Helmholtz coil reveals that
the Lorentz force significantly alters the dynamics of the jet, stretching the vertical
plasma jet horizontally, immediately, and rapidly converting it into horizontal arcs.
Consequently, the formation of atmospheric plasmoids is prevented.

FIG. 2. Schematic of the experimental setup.
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FIG. 4. Sequence of frames from Video
S1 (resolution 640480, exposure

1.01 Is) demonstrating the effect of the
magnetic field on the jet. The dependence
of discharge parameters on time is taken
from : (a) magnetic field 390 A/m,
voltage 3.5 kV, current 147.9 A; (b)
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Zhao, S., et al.: Microwave diagnostics of pulsed
atmospheric discharge with electrolytic electrode and

long-lived luminous formation in its afterglow. High Voltage.
9(1), 127-136 (2024). https://doi.org/10.1049/hve2.12371

Abstract. The Gatchina discharge phenomenon holds significant promise as a
laboratory model for simulating ball lightning. However, crucial aspects
concerning the plasma components of the resulting afterglow remain unresolved.
Notably, the measurement of the electron density, a critical parameter, has not
been fully achieved thus far. In this study, microwave diagnostics and video
recording were employed during a pulsed Gatchina discharge, along with
synchronous measurement of discharge current and voltage. In the afterglow,
the signal experienced only a moderate weakening of 10-20 percent, facilitating
the determination of the time dependence of average electron density during the
afterglow's passage between the two antennas. These measurements verified the
unusually slow plasma decay in the afterglow of the Gatchina discharge,
suggesting the potential significance of chemi-ionisation processes involving
long-lived (metastable) particles.

HHUII «KypuaroBckuit uHcTUTYT» — ITUAD 2026 roa
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[

Antenna

FIGURE 1 Gatchina discharge
and microwave diagnostics setup
(a), as well as the afterglow
between two horn antennas (b). 1.
Vessel with a strong solution of
Na2CQa3. 2. Annular electrode. 3.
Capacitor bank. 4. Central
carbon electrode. 5. High-voltage
probe. 6. Current probe. 7. Digital
oscilloscope. 8. Vector network
analyser. 9. Horn antenna a. 10.
Horn antenna b. 11. High-voltage
electromagnetic relay.
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JOURNAL OF SCIENTIFIC EXPLORATION -+ VOL. 38, NO 4 — WINTER
2024 journalofscientificexploration.org. Miguel A. Galan Santos & Stanley A.

Koren. Exploring the Link Between Paranormal Phenomena and Plasma
Balls.

HIGHLIGHTS
Many strange phenomena like UFOs, poltergeists, or ball lightning could be
‘electroballs,’” or plasma-like forms with electrically charged layers.
ABSTRACT
This article explores the relationship between many paranormal phenomena
and a proposed type of plasma ball, with two electrically charged layers,
referred to in this paper as “Electro-balls”. It provides a framework to explain
these weird phenomena as different manifestations of Electro-balls and the
mechanisms behind them.

Laboratory Experiments
Various studies have endeavored to recreate phenomena such as ball lightning
and other plasma balls, yielding intriguing findings (Shabanov, 2019). Some have
successfully generated Electro-balls resembling ball lightning or even black ball
lichtning (Rabinowitz, 1998). Notably, ball lightning has been observed at charge
levels in capacitive energy storage ranging from Q =1 to 3 C, while black ball
lightning has been noted at significantly ower charge levels, around Q = 0.25 C.
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Some insights into the dynamics of long-lived atmospheric pressure
plasmoids. Vitaliy Stelmashuk, Jiri Schmidt, Karel Kolacek and Alexandr
Frolov. J. Phys. D: Appl. Phys. 58 (2025) 355206 (12pp)
https://doi.org/10.1088/1361-6463/adfce4

Abstract
This study investigates the detailed generation mechanism of ball plasmoids
formed by millisecond-scale atmospheric discharges in contact with water.
Using high-speed filming with a higher frame rate and shorter exposure time
than in previous studies, we focus on capturing and analyzing the rapid
processes that occur at the beginning of plasmoid formation. Particular
attention is given to the initiation phase, in which an electrical breakdown
within a cathode ceramic cup containing conductive liquid triggers a shockwave
and the subsequent injection of the liquid. This critical initial event results in
the formation of a mixture of water vapor and droplets, which is weakly ionized
by the breakdown and provides the primary material for plasmoid
development. We also demonstrate that the electrical arc formed after the
breakdown evolves into a plasma jet that supplies plasma to the forming
plasmoid. ... Furthermore, experiments involving external sparks have
demonstrated that the plasmoid’s surface interacts with high-voltage discharges
in a unique manner, which is likely due to a combination of surface double

layers and internal poloidal plasma flows.
HUII «KypuaroBckuii uHcTUTYT» — ITMSAD 2026 roa 21



Figure 6. Sequence of frames
from video 4 showing the jet at
different times after discharge.
Resolution 256 x 128, exposure
1.97 ps.

Figure 14. Time-integrated
images of plasmoid interaction
with the long spark generated by
the Marx  generator. The
plasmoid generation setup was
placed between electrodes: (a)
interelectrode distance 50 cm; (b)
interelectrode distance 60 cm.
Marx generator with a capacity of
12.5 nF is charged to 800 kV. The
delay between the onset of
plasmoid generation and the long
spark discharge is 250 ms. The
photos (top-oblique view) were
taken by a Canon 760D camera.
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Novel type of gas discharge: plasmoid. A G Krivshich and G D
Shabanov. J. Phys. D: Appl. Phys. 59 (2026) 325202

https://doi.org/10.1088/1361-6463/a¢8912
Abstract

An experimental setup was created that allows the generation of a novel type of
gas discharge—a ‘plasmoid,” which appears as a flying compact luminous
formation with a diameter of (10 ~ 20) cm. The efficiency of reproduction is
approximately 100%. Using this setup, more than 4000 flying plasmoids were
generated and a systematic analysis of their properties was carried out. The
lifetime of the generated plasmoids was shown to be up to 1 s. The influence of
Langmuir probes and dipole antennas on plasmoids was studied and optimized.
This type of gas discharge was shown to have a basic structure consisting of a
thin (less than 3 mm) negatively charged shell kept in equilibrium by dielectric
layers generated by the atmosphere. The data obtained allow us to conclude
that, for the first time worldwide, a new type of gas discharge—a ‘plasmoid’—

was created and studied in a laboratory.

JlaHHas CTAaTbsl, B OCHOBHOM, SIBJISIETCA 0030pOM HAIIMX U 3apyO0e:kHbIX padoT 3a
MOCJICIHIOK YeTBEPTh BeKA. 3a OCHOBY B3MiTa U 3HAYMTEJIbHO nepepadoTana padora «|[28]
Shabanov G D and Krivshich A G 2023 Main scientific activities of high energy physics
division of PNPI for 2018-2022 gatchina pp 23948 (available at:
https://hepd.pnpi.spb.ru/hepd/articles/PNPI_2018-2022.pdf)».
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B crarbe JaHbl CCBHUIKM HAa METOAbI NMPUMEHSIeMble INPH HMCCIACIOBAHUU
I'arunHCcKoOrO paspsaa:

The main elements of these experimental setups are virtually
identical in all countries around the world. For instance, they are in
Japan [11], in Germany [12], in the Czech Republic [13], in the USA
[14], in China [15, 16], in Russia [17, 18]. These scientific groups
applied and developed their own diagnostic methods, as a result of
which the Gatchina discharge itself and the formed plasmoid were
studied by various methods including high resolution emission
spectroscopy [12, 19-21], infrared emission spectra [22], and mass
spectrometry [14]. Of particular interest are the results of research
into plasmoids using ultrasound [23], microwave radiation [24],
electric and magnetic fields [16, 20], and a ‘vertical laser knife’ [25].
An astounding effect (the ‘butterfly’ effect) has been discovered,
consisting in the interaction of weak laser radiation with a powertful
plasma jet [7, 26]. Schlieren imaging [27] and a laser knife [25]
revealed new additional information about the structure of the

plasmoid.
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Time dependence of current and voltage in the discharger.

15 Plasmoid’s changc luminosity.
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1 L voltage
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0.2 \
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201 226
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0.8 11 Gatchina discharge Plasmoid
1 [ I
Time, ms

Figure 2. Gatchina discharge. Time dependence of current and voltage in the discharger. Plasmoid’s change luminosity in arbi-

trary units. Specific maximum current and voltage values are given in the text.
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Figure 4. Developmeat of a stzeak lightning leader transforming inte a plasmoid, when a single probe was introduced inside the T
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plasmoid (a): 1—discharge gap voltage; 2—voltage from the probe that iz placed at a height of about 15 cm in the vicinity of the
leader. The probe iz connected to the ground with a 100 k{1 rezistor; 3—the plasmoid luminesity in relative units. The plasmoid
iz passing through dipole antenna (b): 1—voltage across the discharge gap; >—the placmoid luminosity in relative unitz; &—
dipole antenna signal: while the upper and lower edges of the plasmoid intersect it. The plasmoid is passing outzside of dipole
antenna (c): 1—discharge gap voltage; >—the plasmoid lnminosity in relative units; 4 the signals received from the antenna.

i
Plasmoid 1
-

- 2—d=4 em
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Figure 7. Calibration procedure of the dipole antenna. Diagram showing the passage of the charge point source past the dipele
antenna cads (). Signal from the dipole sntenaa (b). Mathematical simulation of this sigaal (<.

IIpu ucciaenoBaHuM NPUMEHAJINCH 30HA JleHrmiopa,
JABOMHOM 30HJ, AWIOJbHASI AHTEHHA, HMUAJTHHAP
dapajes u npoyne pudnvecKue Crnocoobl.

In the model of the process, let us calculate the expression for the potential difference at the ends of
the dipole antenna ¢; — ¢@2 and the observed signal ®(x) = d'a‘—d;c"*'. If < d, then we can ignore the

term % under the root and take out rp—r'_,—, then we get:
(P+2)7

Px)=A (d‘_;‘\: ,where A =—a x V x Qand V= 1}: (velocity of charge).
L4 T
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Dielectric wires

Figure 12. Additional evidence of the close relationship between the observed plasmoids and natural BL. Absence of interaction
with dielectrics (a); strong ion with cond (b); good ¥ (c)ip ion through a hole displaced from the
discharge axic by 3 cm and smaller than the diameter of the plasmoid (d).

rre 15. Dynamics of discharge development in the magnetic field of disc-shaped (a), (b) and ring-shaped (c), (d) mag

Fig.13a

Figure 13. (a)The leader interacts with a laser beam that is perpendicular to the discharge axis and is located at a height of 22 cm
above the water level. (b)The plasmoid interacts with a laser beam that is perpendicular to the discharge axis and is located 33 cm
above the water level. The direction of the laser beams is indicated by white arrows.

Figure 14. Laser radiation (indicated by the white arrow) interacts with the plasma jet at a height of 9 cm. The image was taken at
a time of 80 ms. The plasmoid hasn’t formed yet.
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Figure 16. Intenzity of the magnetic field on the water surface.

The dynamics of plasmoid formation in an electric field confirms the existence of a negative uncom-
pensated electric charge of the plasmoids forming in the Gatchina discharge. This, in turn, confirms the

carrectnese of instrumental meacnrements of the nlasmaid charee nerfarmed in 1781 where the came
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B3aumoneicreue I'aTYnHCKOrO pa3psijaa ¢ jJa3epomM MOIIHOCTHI0O 3 mW B pa3psigax
2008 (coeBa) u 2023 (cmpaBa) romos.
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In 2000, in Gatchina near St. Petersburg (Russia), the new type of electric
discharge named “the Gatchina discharge” was achieved by its inventors
[125-135]. (125. Shabanov, G.D.: Optical properties of long-lived
Dynamics, Processes and Monitoring luminescent formations. Pis’ma v Zhur. Tekhnich. Fiziki. 28(4), 81-86 (2002);
126. Shabanov, G.D., Zherebtsov, O.M.: Experimental modeling of ball
lightning analog. In: Materials of 10-th Russian Conference on Cold Nuclei
Transmutation of Chemical Elements and Ball Lightning, 2002. Dagomys,
2 Springer City of Sochi. pp. 285-301. NITs FTP “Ersion”, Moscow: (2003)).

PHYSICS OF EARTH AND SPACE ENVIRONMENTS

The Atmosphere

and lonosphere

Initiation, growth and plasma characteristics of ‘Gatchina’ water plasmoids. Karl D
Stephan, Shelby Dumas, Laurence Komala-Noor and Jonathan McMinn. Plasma Sources
Sci. Technol. 22 (2013) 025018 (10pp). Received 24 September 2012. doi:10.1088/0963-
0252/22/2/025018. Abstract

Plasmoids generated by discharging a high-voltage capacitor through electrodes submerged in a weak aqueous electrolyte
have attracted attention because of their resemblance to the natural phenomenon of ball lightning. We describe an
extensive series of experimental studies which elucidate the mechanism responsible for the production of water
plasmoids. We show that a plasma jet from a cathode spot is responsible for the formation of the main plasmoid, which
grows 1n accordance with a current surge due to increasing contact area of the plasma with the liquid—air surface of the
electrolyte. Spectra of optical emissions and scanning electron microscope studies indicate that the plasmoids glow
because of a combination of chemiluminescence, atomic and molecular excitation, and possible incandescence from small
particulates.
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20 ssuBaps 2026 roxa Ha 3acenanuu Ilpesuauyma PAH ObuiM 3aciaymianbl

U [PUHATBI OTYETHI O BBINOJHCHMM TOCYIAPCTBEHHOr0  3aJaHUA
pernoHagabHbIMU oTaejeHusiMA PAH 3a 2025 roa. Ilpeacenarens Cudupckoro
ornesenuss PAH axkagnemuk Bajgentun IlapmMoH pacckasaja o pe3yjabrarax
padorsl CO PAH. B ux umcie mojiydyeHue mnepBbIX JAHHBIX HA YHUKAJIbHOM
MeracameHnc-oo0bexkre — Cubupckom paguoresauorpadge — I U3yUYEHUS
COJITHEYHOW AaKTUBHOCTH, YCIICIIIHOE MPOBEACHNE MEPBOI0 ITANA KOCMHUYECKOI0
IKCIEPUMEHTAa MO0 BbIPAUBAHUIO NOJYynpoBoaHMKOB Ha MKC nu
PEBOJIIOIIMOHHOE HCCIE0BAHME NPUPOAbI IIAPOBOM MOJHHMH. IJTO CTAJO
BO3MOKHBIM 10CJI¢ OTKPbITHS B laTynMHe HOBOr0o BHIA JJIEKTPUYECKOIO
paspsaaa — «Eme oauH J000NBITHBIA Pe3yjbrar, KOTOPbIA MpeIcTaBUJl
akagemuk IlapmoH, moayumica B xoae padoTbl, BbimoJHeHHOM B DOUIL
«Aucturyr karaamsa um. I. K. bopeckoBa CO PAH» u nocBslieHHOH
HCCJIC0BAHUIO aHAJIora 1aposoili MoaHuu. «Hekoropoe Bpemss Ha3aa B
l'aTyuHe HAYy4YMJIHUCHh [1€JIaTh C MOMOIUBI0 CHEHUATBLHOIO0 JJIEKTPUUYECKOIO
paspsiia B NPUCYTCTBMU BOAbI [J0JIT0 CBETAIIMECH, BCIUIBIBAIIUE BBEpPX
00pa3oBaHUsl — CelMYac OHM CUYMTAKTCHA CAMBIMHM OJU3KHMH AHAJIOraMHU
NPUPOTHON HIAPOBOM MOJIHUU, — PACKPbLI AeTanu npeaceaarear CO PAH»
(unTepBbIO ¢ B. [TapmMoHoMm).
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ONTHKA KIACTEPOB, ASPO3OJIEN 1 THPO30JEN

YK 551.504

IIpoucxoxieHne U 9BOIIONHS BOAHOTO a3po30.is
BHYTPH J1a00PaTOPHOIl MIApOBOH MOJHHH

ALAL '-Icp-e}mcnn‘g'i, E.A. Illumenn', A.M. Baknanos',
M.A. Conoeser’, B.B. Kapaceni, ALAL Oamlwki,
B.H. I[apmonz*

’anmumym XUMUNECKOT KUHeMUKY u sopenus usm, BB, Boesodcxoro CO PAH
63009, & Hosocufupcx, Hucmumymcerxas ya., 3
eI Hucmumym wamasuza un. T K. Bopecxosa CO PAH

630030, & Hosocubuper, np. Axade wua Joepenmovesna, 5

-

Nocrymana & pegaromin 6. 04, H06;
misme gopatoren 3605 2026,
MpEHATa E etarE 27,05, 2026

B AacToamefl padoTe Booele 0BRHK NPORCNOETISHEE H IBOTNNEY EOTHOTO 33D0G0AE B TAK HASKESEMOM
TAAMOEE, EOTOPEOE ofpasyeTcl B0 BpeMl BRCOKOBOThTHOTS PASDATA HAl MOBEDXHENCTHEY BOTH B 1 pelcTaianeT
eofoll creTmmEten chepmeckall ofberT, paceMaTpEEeMEl kak JabopaTopHEl aBam0T MpEpoTHO maposoil
MOTHER. JTafpaTopHan MapoBas MOTHES M3VIAIach He TOTREO i Siin ¢ ECNOAh30BAHEEM (BCROHTAKTHRIL Me-
TOI0E Aa3ePHOTO 30HTE POEAHAA, B0 W TyTeM oT6opa npof. Mokasako, TTe Ha CTAIHE CRETEHRN MASTMOETA T1po-
ECROAET EOHIEBCAIEN BOIAHOTO Maps, ofpaayered opelBelieIepeHEll BOTHEN a3p0a0ih, a8 TEMDepaTypa BHYT-
PHE MAEAMOETE CHEESSTES KSR MEHDGM 30 100°C. VetasopmseBn, TTo KANME BOJH BHYTRE TUTA3MOWEZA
He CBETATCA, TI0 FEAIWBAeT Ha Taaohaafkdl MeXaHEaM ero JANTeThHOTe chBeTeHnd. BRNBIeHO of IRCTROBAHNEE
dhaHTOM MIAAMGHTR, BRYTRHE KOTORONG MOKHED A0 Iarh BTHED 28 p0G0hE TOCae OROHTIHET chemerrt. Mox-

HO TIpe H13e

S MTTHE &, OT[EHATHEANITE Mapoodpaaderl ofneRT, He TOAREG B MOMEHT

CETEHRA, HO B B TeTeHEE oNPelefeHEON0 BPeMeHHOND HHTEPEARA DOCRe 3Tor0. COmpeletsH THCNE pOHR cocTas
AFPOGNA, COPAIVHIIETOET B PES VIR TAT € 3 03T [EHT A hBOTO ATEETp0Ja Bo Bpesi paspaga MokHo ¥ TRepE1aTh,
ATG ATHTETRHGE CRRTRHTR TRIALTCN PRIThTATON YHMITISCKEY NPOUSConE B rasosoll dase mMiasolis o Be eRd-
JEHO ¢ BECOROTEMIEDATYPHEM HATPEROM [A33 BHYTPE NUAIMOHTA A 00 CHETEHHEM TacTHI & podand. Toay-
TMeHAKE MEAYTRTATH MOARWIAKT JyTe MOEATH TPERKTY Maposoll MONHIE B MOTYT GhTh MOJSESHE B OGAIaCTHE
aTHOCRPEOTG ARETPIMASCTES, HIEIEE METME 1 A ETHIMSCKIN Paspages.

Kamuesnie crosd BOTHRH 29p0G00E, TEAIMORT, MApOELT MOTHRT water aerosol, plasmoid, ball light-

mingy.

EKTA, IMPHETEKIET BHIMARNE
¢ momenTa ero orgpuras 8 2000 r) [1] Hexoas
PEIION0MERA 0 IUEASMEHHON TPHPOAS 310 0fles
T OH (LU HAABAH sUaMongoMs. Bpesma s cee
THIMEMCH UIA3MORI: AoBoasHn semea (0.5 ¢), mma
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gnaileom) Frop Arstomemm [hammom (egorshishkin 1996
(mail ru);, ArsToaml Mawemsorum Barnapor (anstol k-
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(@kinetics. nse . ru); Basesmm Hironsernn Mapson { parmondd
sh-ras. rud.

@ Yepespmern AA., Mlamam E A, Bagnasos A M. m gp., 2026

BRAE THITMHAA JUTHTEILHOCTE TATLRAHIMOCKOrD  KOH
TRETR O0PAIVDIETOCH ILIAIMOMAR ¢ SEETPOAEMIE
cmaraer oporo 0,1 . 5To ofEa o3 nperdeH, 0o Eom
POi ARHHLGT TEPOOGPAIELET OOLEKT CHHNTACTCA  ahn
PATOPHEM AHATOIOM TPHPOJHGE MIAPOBOGE  MOTHIH,
CooTBeTCTERE AP YTHY XAPEKTCPICTIR, TRENX KIK Pt
Mep, cBedeHMe W onBer, obcyaganocs B ofaope [2]
[Mpofiaemu, ceRaHHLEe © HafIDAEHEMRI 1 e oo
I3 POBOI MOTHIH, PRCCMAETPIERETCH, HATPHMED, B Pa
Gorax [3-7].

AKTHEHLIC HCCOCH0EIHIA 3TOM0 CBETHIIETDCA 001
eHTa BeAyTeA Bo MBothY mboparopiax Pocomn, CIHA,
Korran, Tepmamm, oo w Yexmn, Opuako a0 cnx
NOop HE ACHO, EAK0B3 HCTHHHAA OPHPOIS SPED CBETH
merorAa mapooipasHoro OfLeETa W B HeM IPIrHER e1o
JUIHTEILH O CRESCHILE.

3 B ITENL HOE BEMAHIE VASTAIOCH U TA0BOIT
sorHAMIEKH B (ropairposasmm wraamonaa. Ha ocroee B
COROCHOPOCTHON  BHASOSANNCH  SBOJENIN  ILTAEMOH T3

fid3

PacupeencHue SACTHI 10 PAIMEDEM CPAIy TOCIe
pa3paaa l['pm:. 14, a') HBIHEETCH OHOMOJATEHLIM C0
CpeAREM amamerpos  waerin 50 EM 0 CpeHeERRR
PATHYHLIM  OTEJAQHCHHEM  paamepa  aacTg - 30 pm,

Kourenrparma s wactin (1,1 107 ew ) na me
CHOILED MOPAAKOE BLINE, 9EM B BOXIYXEe Tab0paropin
(4,6 107 en™). Boocaeacmsmm HOHIEHTPAIE A3p03c
M B IURCTHEOBOM Pe3CPEVAPE CHICHLUIACH ITPIME[HO
B tederie 10 M.
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Pre. 14, TEMOHEE TECTOTPEMME [acIpeleSSHED  TLacTIE]

nO pHaMepaM, TOTVIEHHEE ¢ Benotssobammes JCA onhop

Tpod Tepes BECKOARED MEHYT Iof3e paspama (2) B 40 HaTams
paapaga (6)

ASPOIVILHOE AATPHIAHCHIE B WOOPETOPHOM 110
MEMEHHH  XAPAKTEPIIYETCH  HECKOUIBEMME  MORMIL
(pue. 14, ), COOTHOIKHNE EOTOPLX 3MEHCHT OT MH
TEHCHEHOCTH PafioThl, BIAMHOCTH BOJAYXA H BPEMEHI
maz. OHa w3 3THE MOJ — 39p030TL passepom S0 am,
BOIHHEANINGT B Pe3y L TATE SPOIMH 3ICKIPOAR B pad
pAmHOE yeTamoBke. Econ OpeanoaomuTL, WT0 aspo
ML, OOPAIVKNIHICA B PeayINTATE SO3HE 3ICKTPOLA,
MPHCYTCTEYET MPEHMyMECTBEHHO B IEIeIax mapood
patHom raIMona geaserpom 16 oM, To, yermasan
pasfiaEicHIe BeIIecTER ILIA3MONIR BOAIYXOM B ILIA
CcTHEDBOM peacpevape oftemom 20 01, KOEDeHTRa i
AFPOI0IA B ILTAAMONAE MOKHO OLUCHHTL  IIREMERHD
B 10F ca™.

Hane meciegoRasme BLABIID, 9T0 TAE HAILIBS
MLIE TUTAAMOMTE, BOSHIEARNITE BO BEMA BLICORDBOJILT

HOID PRIPHAR HL NOBCPXHOCTLE BOMW, B CEPeARHE
STAMNA AETOHOMHOID CYIECTROBAHIA, HOMa Hafrmia
ETCH JOUTOBPEMEHHOE CEEHCHIE, JAM0THAKTCH CPeIHe
JMCOEPCHEIM  BOJHEIM A3p0307eM.  JroT dast meer
/T BAKH LI CIE/ICTEHIL

Boneperx, nospieHne CpegHeicIepoHOrg BOJ-

CMEBN/HO, MT0 HEKOPPEKTHO HAALIEATS 0T EY IR
CBETHOMICH OOLEET <TEIMONI0MS, XOTH HCTOPIMHECKR
STOT TEPMITH HCIMUILAYeTCH YAE YeTRCPTE BEKR.

Bo Broprix, cBedeHNE ILTEMONIE 00 CBORH Dpi
PVIE HE ARTHETCH TEepMirecEnM. OHO HE 06YCI0RICHD
HAIPEBOM TEIOBOI CPEAbi HUTH METKHX SACTHIL, 6
CYTCTEVIONMX BHYTpR miasmona. Hammme Gommorm
EQUTIMECTES SACTHI] SPO3H0HHOMD A3[OS00H MOKET CIOo
CoCTBOBATE ETEPOTEHHON KOH/RHCALNN BOAAHOID 3
Pa, TAE EAK HACTHIE paamepoM S HM MOTYT COVHETL
sfuperTiEHEMr Aapavn wosgencanmn.  [Tpe arao
CEPHOM JARTEHI TEMIEPATYPA EOHACHCAIN BOJA
HOTD TAPa H3 3THX YRCTHIAY, COTTACHO OUCHEMM, OT
JNMBSTCH OT TEMOSPATY L JUIH ILIOCKOT [I0BEpXHOCTI
menee wem Ba 1 K Cymecrsessoe CHICEEHIE TeMIEpa
TYPL EOHACHCAMH no cpasHennm co 100°C caegyer
MEHAATE H3-3 TOr0, 410 BHYTPH [LIZ3MONJR KpoMe
BOJAHODD TAPE MOCYT COACPHATLCR B APYTHE TRAL,
narnpivep aaoT. [Ipn ofimem gatennn B 1 atM B oo
aAepeanny Boaaeom mapa 50% (no ofneMy wim Mo
HOI A00e) TEMOEPETYPa ©r0 EOHACHCAIME (DCTARTACT
mpufoarrers o §2 *C.

Hawbonee Gmoene & 100 °C resmepary prl BHY TR
MAPOEOI M OUTHITH H3 CTRTHH 3ETOHOMHOTO CYIIeCTBORS
HILH T0JHeHsD Tpi oueEe o naeysecns 50°C [13]
n 180°C [14]. Banee BLcoEne TeMOEPaTypLl, HIMEPEH-
HLIE METOTAMIE H 3BVEOBOMD 30ETH-
poeaems [8, 16], momno cER3aTL © NOTPEmMBOCTSME,
KOTOPLIE XAPAKTEPHLL T8 EOCBCHHLY METOA0H HAME-

TEPMOTEPHOTO  CILEH,

OUPEICIRCTCR GATAHCOM HE TOLED [OTOROR MOJCEY -
JHAPHOCD TEILLE, HO H IO0TOEDE HHTCHCHEHODD SJCETR-
Tak, & pafore [17], omwmemomei TepMOnapELe m3
MEPCHIA, IHEOBAA MOOIHOCTL TOTORR HATYSCHHA &
poBoil somemn oueneseTes B 3,2 kB Coegosarenn
HO, MOBEPXHOCTHAR ILIOTHOCTL MOTOKS [UTH MAPOEOTD
Tema guamerpom 13 om Gyaer pasea 33 kB w’. Ecam
HE VYHTHEATL TEILIONETE3HY B [RI0EYE CPe1y, TAKHES
MOTOKH BHYTPH TETA MOTYT HAIPETL EOHYHE TEpMOME
pr go 700 K. Cuoewmers TeMueparypy TAS0Boil cpes
IIAAMORR HA O0000¢ DEHHIX CTAHAX SE0JEDINNE 10
JIAHHEIM TEPMOLEP HEX HAMEPEHI e CImkHee.

COrnacHD SECOCPHMEHTATLHLIM JIAHHLIM, 00y
SCHHLM B HACTOHMEH pafiore, Al BOMW BHYTPI
IUGGMOR G HE CBETATCH. N0 [0ABOHET HCETEMETL
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OOLEETE HAE CTAIHN BLICOEOBOJLTHOM PAIPATE OpPH
dhopropoBarin wasoma. JlelicTErTeTHO, Tpoece
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HccaenoBanue JUHAMHKH
¢GopMupoBaHus  MIA3MOUJAOB B
raT4YuHCKOM pa3psije.

© Shixin Zhao, Chengxun Yuan, A.A.
Kynpssues, O.M. Xepebmos, I'JI.
[[TaGanoB. JKypran  mexnuueckoti
Guzuxu, 2021, Tom 91, BT 7.

laTynHCckuil pa3psia npeacTaBjasieT
€000 UMITYJIbCHBII JIeKTPUYECKHU I
pa3psii C TMOBEPXHOCTH BOAbI B
BO3AYIIHOE MOJYIPOCTpPaHCTBO. B
JaHHOM paspsage GopMUPYIOTCSH
AOJITOKUBYIIIHE CBeTHALINECH
oOpa3oBanus (miazmouasl 1),

0 CTPYKType KOTOPbIX HMMeEKTCs
pa3jn4HbIe MHEHMS (em.,
Hanpumep, [3—10] u pasa. 7).

1 Janee B HacTosime padore Oyaer
HCI0JIb30BATHCS TEPMHUH
’na3mona. Mpl cuuTaeM, 4To 3TOT
TEPMHUH He OTpakaer (PU3HYECKOH
cyTH oOpasywinerocsi B paspsje
JAOJITOKUBYIIIETO CBETSIIErocs
o0pa3oBaHusi, HO OH yI00OHee (Kak
0ojiee KOpPOTKHI) M K TOMY Ke
HCIOAb3yeTCsl OCHOBHOW  Maccou
HCcJIe0BaTeIel.
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S aBrycra 2026 roga B cBoeM uHTepBbIO (https://smotrim.ru/video/6056205)
akageMuk A.M. Acxa0oB €000, YTO B TaK Ha3bIBaeMOM [aTuyMHCKOM
IKCIIEPUMEHTE BIEPBbI¢ YIAJ0Ch NMOJYYHTh CBeTslIeecs:s o0pa3oBaHue, KOTOpOe
ucciaenoBajoc B HoBocuOupcke U UM yJajoCh YCTAHOBUTH, 4YTO NPUPOAA
I'aTynHCKOro 00pa3oBaHusA BOJAHO-23PO030JbHASA, YTO ABJSAETCHA UX AOCTHKCHHEM.
C Touku 3penus A.M. AcxadoBa uX J0CTHKEHHE O0JIU3KO0 K €ro mpeacTaBJIeHUsAM 0
IpUpoOIe IAPOBO MOJIHUH.

«YCTaHOBJIEHUE NPUPOAbI IIAPOBOIi
MOJIHUU, peuienue poodIeMbI eé
NPOUCXOKAEHUsI, KAK NMPeANoIaralT, CTaHeT
OHMM W3 CaAMBbIX BHIIAKINUXCS JJOCTHKEHU M
COBPEMEHHON HAYKW.

Acxab Mazoméoosuu Acxaboe — CcoO6emMCKUIL U POCCUUCKUIL YUEHBLU-MUHEPAN02,
oeiicmeumenvuviii  wien Poccuiickou akademuu wnayxk c¢ 2011 200a. Ilpeoceoamenn
Ipe3uouyma Komu nayunviii yenmp YpO PAH. Cneyuanucm 6 od1acmu meopemuueckoi u
IKCHEPUMEHMATbHOU MUuHepaiocuu, MUHEPAI02UYECKOU Kpucmaniozpaguu u
Kpucmannozenesuca. A.M. AcxadoB «Emé pa3 o ¢peHoMeHe MIAPOBO MOJHUU», BeCTHUK
reonayk. 2025. 10 (370). C. 51—56. DOI: 10.19110/geov.2025.10.5
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BbIBOABI:

1. Caoxumiaacs  mKoJa  HCCIeIOBaTeIed
I'aTynHCKOro paspsiga. B Hee BXOadAT y4eHbIe M3
JAPYKECTBEHHbIX M HEAPYKECTBEHHBIX CTPaH Co
BC€X KOHTHHEHTOB 3€MHOI0 mIapa MCKJI4Yasd
AHTAPKTHUAY.

2. llIkoga BUpTYaJIbHAA, NOAYHMHECHUE HANIPOYDb
OTCYTCTBYET BBHAY 4acToro sickness absence
OCHOBATEJISI HIKOJIBI.

3. O0mee MHeHHEe BCeX HcCCJIenoBarTe/ied, 4To
YyCTAHOBJICHHME  NPHUPOALI  IHAPOBOM  MOJIHMM,
pelieHue NpoodJeMbl €€ MPOMCXOXKICHUS CTaHeT
OJJHUM M3 CaMbIX BbIIAKIIUAXCA JOCTHKEHUH
COBPEMEHHOU HAYKH.
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Monitoring Plasma Life ¥
Massimo Teodorani, Ph.D. ‘
Numerical simulations [1] showed that when a plasma comes in contact with a cloud of fine dust grains, :
they immediately acquire an electric charge sucking electrons from the plasma that surrounds them up to

form a core of electrons which in turn attract the positively charged ions of the plasma itself, thus giving ,

rise to those which have been called "plasma crystals". Driven by electrostatic forces, dust grains are full

twisting in helical structures, while the plasma becomes polarized. Plasma crystals acquire shapes that

rapidly evolve into a double helix identical to that which characterizes the DNA, and which shows a self- '
organizing exceptional ability. This shape is replicated in other plasma crystals as if these forms could

reproduce by sending a "genetic code" in everything that surrounds them.

The simulation shows that these helixes have two stable configurations represented by a small and a large spiral, while each helix contains various
sequences of these two states: researchers believe that this dynamic feature allows these structures to store information: the helix appears as a kind
of informative code, which eventually leads to replicate through any structural transformation from a generation to another, and to give shape to
increasingly complex and stable structures, a code at all comparable to the genetic information that holds together the organic matter and with the
characteristic of reproducing exactly as a living cell. In other words, it does seem that these structures made of dust and plasma is real living
beings able to reproduce and evolve. If this is the case it is possible that a form of “plasma life” exists everywhere in the universe, from the
interstellar space to our atmosphere. Transient light phenomena, whose plasma nature has been demonstrated in the course of instrumented
observational research carried out in Hessdalen, Norway [2] and in other places in the world, seem to trace quite closely the behavior of plasmas
and dust recorded through numerical simulations, in form of balls of light that tend to divide, join, multiply, follow a spiral motion, resembling the
behavior of a living cell. These balls of light contains substantially the same ingredients as simulated plasma crystals: a plasma and the
atmospheric dust in aerosol form, with water vapor as a possible catalyst generating thermo-electro-chemical processes able to confine these
plasma spheres. Such anomalous light phenomena have a tendency to multiply and evolve, and do so on time scales of the order of minutes or
even seconds. We want to test the hypothesis that such phenomena may acquire some level of elementary intelligence, which would be manifested
through regular and/or semi-regular light pulsation. All this can be accurately measured using high-speed photometry by acquiring 10.000 frames
per second and then analyzed using time-series analysis.
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