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Abstract

The coal industry is the largest global emitter of carbon dioxide (CO2). However, recent data
suggests that coal mine methane (CH4) emissions worldwide are higher than those of the oil and
gas industry. Furthermore, the coal industry is less active in reducing methane emissions than the
oil and gas sectors due to lower profitability. Although uncertainties remain in quantifying methane
emissions from mines, the use of satellite observations is revolutionizing the process of monitoring
and improving the accuracy of emission accounting. The methodology presented here allows us to
determine background CH4 concentrations and improve our ability to detect emission events using
Sentinel-5P data. Knowing the background concentrations for the area of interest provides us the
opportunity to track seasonal and annual variations and trends, as well as quickly detect periodic
or accidental emissions from unregulated sources, etc. The methodology and systematic research
applied in this paper for the period of May 2018 to the end of 2022 enables us to detect hundreds
of large-scale emissions of CHa, NO2, and CO from the coal mines in the Kuznetsk Basin (the
Kemerovo region), the largest coal mining area in Russia. We estimated that the amount of these
emissions is significantly higher than the emissions reported by various authors for other coal
mining regions such as Poland and Australia. We found that in cases of high methane quantity
there is a positive correlation between NO; and CO emissions in time and location. The source of
emissions in the study area is homogeneous, which allows it to be used as a benchmark for building
models to estimate and track emissions in heterogeneous areas.
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B4.2.

Trenchev, P.; Dimitrova, M.; Gochev, D. Increase of carbon dioxide and methane emissions
over Bulgaria on the base of GOSAT satellite data. Aerospace Research in Bulgaria, 2023,
v.35, pp. 34 — 40, ISSN: 1313-0927

Hnoexcupane ¢ \Web of Science
Jlunk kom nybaukayusma
http://journal.space.bas.bg/arhiv/n%2035/Articles/4 Trenchev.pdf

Abstract

Abstract The paper presents an assessment of the change in carbon dioxide and methane
concentrations in the atmosphere over Bulgaria over the last 13 years. GOSAT data for the period
April 2009 to the end of 2021 are used for this purpose. The data are presented as monthly
averages with a spatial resolution of 2.5x2.5 degrees. The seasonal and spatial behavior of carbon
dioxide and methane emissions in the respective regions of interest has also been investigated.

B4.3.

Trenchev, P.; Dimitrova, M.; Avetisyan, D.; Spasova, T. A fast and efficient method for
calculation of background methane concentrations using Sentinel-5p satellite data.
Proceedings SPIE, Ninth International Conference on Remote Sensing and Geoinformation
of the Environment (RSCy2023), ID 1074, (April 2023), SPIE, 2023, ISBN: 978-9963-697-44-1

Hnoexcupane 6 Scopus
JIUHK KoM nybaukayuama.

Abstract

Increased emissions and thus higher concentrations of greenhouse gases in the atmosphere as
result of human activities are one of the main reasons for the observed rise in temperatures in
recent years. Methane is the second most abundant greenhouse gas and plays a significant role in
global warming. With the oil and gas industry and coal mining accounting for the majority of
anthropogenic emissions, atmospheric methane concentrations are increasing at an accelerating
rate. In this paper, using satellite data from the Sentinel-5P for the period of May 2018 to
December 2022, we present an efficient and fast method to calculate background atmospheric
CH4 concentrations. The emission source in the study area is homogeneous, allowing the proposed
method to be used as a benchmark for building models to estimate and track emissions in
heterogeneous regions. The knowledge of background concentrations allows the tracking of
seasonal and annual variations and trends, as well as the rapid detection of regular or accidental
emissions from unregulated sources.
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Abstract

Air pollution is one of the most significant environmental problems in the world nowadays. A
considerable part of anthropogenic emissions is produced by industry and Bulgaria is no exception.
The most important air pollutants that have a significant impact on the air quality and have a direct
or indirect influence on climate change are nitrogen dioxide (NOz), carbon monoxide (CO),
methane (CHa) and sulphur dioxide (SO;). This paper reports on pollution monitoring results in
Bulgaria's largest industrial area, located in the triangle between the cities of Stara Zagora, Haskovo
and Plovdiv. Daily satellite data from the Sentinel 5P - TROPOMI instrument were used to study
high levels of nitrogen dioxide, carbon monoxide, methane and sulphur dioxide emissions from
October 2018 to December 2022. Validation of the results was carried out using ground data from
the nearest Automatic Identification System (AIS) station. The monitoring results show that the
study area has the highest levels of NO; pollution. However, many cases of SO, pollution have also
been recorded.

B4.5.

Erokhin N., Zolnikova N., Shkevov R., Mikhailovskaya L., Trenchev, P. On the charged
particles surfatron acceleration in space plasma. Comptes rendus de I’Académie bulgare
des Sciences, v.60, No.9, Prof. Marin Drinov” Publishing House of Bulgarian Academy of
Sciences, 2007, ISSN:1310-1331, pp. 967-972. ISI IF:0.106
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Abstract

It is considered the highly relativistic acceleration of charged particles by finite amplitude
electromagnetic wave in space plasmas (so-called the surfatron mechanism of charges
acceleration). Using relativistic equations for accelerated charge the integral motion is obtained.
Then the problem considered is reduced to the analysis of second order nonstationary, nonlinear
equation for the wave phase at the particle trajectory which is solved numerically. The purpose of
this paper is to study the influence of other wave mode with different phase velocity on charge
capture and its following acceleration. It is shown that such influence may be negligible if some
conditions on incoming wave parameters are fulfilled. So the strong particle acceleration by
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electromagnetic wave will occur if the wave modes with comparable amplitudes have the phase
velocity difference large enough.

B4.6.

Damgov, V., Erokhin, N., Trenchev, P. Class of inhomogeneously driven dynamical systems:
general theory, regular and chaotic properties. Aerospace Research in Bulgaria, 20, Space
Research Institute - BAS, 2005, ISSN:0861-1432, 360-364. JCR-IF (Web of Science):0.06
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JIUHK KoM nybaukayuama:
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Abstract

A generalized model of an oscillator, subjected to the influence of an external wave is considered.
It is shown that the systems of diverse physical background which this model encompasses by their
nature should belong to the broader class of "kick-excited self-adaptive dynamical systems".

B4.7.

Damgov, V., Erokhin, N., Trenchev, P. Oscillator-wave model as an inhomogeneously driven
dynamical system. Aerospace Research in Bulgaria, 19, Space Research Institute - BAS,
2005, ISSN:0861-1432, 119-134. JCR-IF (Web of Science):0.06
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Abstract

A generalized model of an oscillator is considered, subject to the influence of external
waves. It is shown that the systems of diverse physical background, encounter-passed by this
model, should belong by their nature to the broader class of 'kick-excited self-adaptive dynamical
systems". The theoretical treatment includes an analytic approach to the conditions for emergence
of small and large amplitudes, i.e. weak and strong non-linearity of the system.

The article also considers the presence of a small horseshoe in the dynamics of a particle
under the action of two waves. Originally, the problem comes from the plasma physics despite the
existence of some other applications of the differential equation studied here.
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Abstract

A new non-diffusive mechanism of charged particles acceleration is considered. The latter is
conditioned by the wave-particle interaction in the resonance of second order that corresponds to
the nonlinear oscillator excitation by an external force. The calculations show that a leap of the
accelerating particle can be observed in the process of the resonance interaction, from one
potential well to another that moves with a greater velocity. A sequence of such leaps through out
the separatrix leads to particles acceleration with multiple increasing of their kinetic energy. The
mechanism of charged particles acceleration under consideration is realizing when the conditions
are fulfilled as follows. For the charge that has been captured in the potential well of the wave
package n-" harmonics with a frequency an, wave vector K, and amplitude E,, a resonance of the
second order with (n+1)" harmonics should be fulfilled. The harmonics phase velocity w,, /k,, is to
increase with the increasing of n, i.e. Wp4+1/kn41 > @y /ky. The regions of the captured particles
velocities must adjoin for neighboring harmonics. The wave amplitudes are sufficiently enough for
nonlinear oscillator excitation and throwing it throughout the separatrix. In this way, a new
mechanism has been found of non-diffusive charged particles acceleration by a package of
electrostatic waves with small but finite amplitude. A procedure of parameters selection is formed
for the sequence of harmonics in the package that take part in the charged particle acceleration
process. The effect under consideration is of interest, particularly, for the problem of cosmic rays
generation and interpretation of origin mechanisms of accelerated particles flows (of electrons and
ions) that are observed in the space plasma.

B4.9.

Damgov, V., Trenchey, P. “Oscillator-Wave” Model: Multiple Attractors and Strong Stability.
In: Abdullaev, F.K., Konotop, V.V. (eds) Nonlinear Waves: Classical and Quantum Aspects.
NATO Science Series Il: Mathematics, Physics and Chemistry, 153, Springer, Dordrecht,
2004, ISBN:978-1-4020-2190-9, pp. 163-171
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Abstract

A generalized model of an oscillator, subjected to the influence of an external wave is considered.
It is shown that the systems of diverse physical background, which this model encompasses by
their nature, should belong to the broader, proposed in our previous works, class of “kick-excited
self-adaptive dynamical systems” [1,2,3]. The theoretical treatment includes an analytic approach
to the conditions for emergence of small and large amplitudes, i.e. weak and strong non-linearity
of the system. Derived also are generalized conditions for the transition of systems of this
“oscillator-wave” type to non-regular and chaotic behaviour.

B4.10.

Damgov, V., Trenchey, P., Sheiretsky, K. "Oscillator-wave" model: properties and heuristic
instances. Chaos, Solitons and Fractals, 17, 1, PERGAMON-ELSEVIER SCIENCE LTD, 2003,
ISSN:0960-0779, DOl:https://doi.org/10.1016/S0960-0779(02)00446-0, pp.41-60. SIR
(Scopus):0.627, JCR-IF (Web of Science):2.78, Q1
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JIUHK KM nybaukauuama:
https://www.sciencedirect.com/science/article/abs/pii/S0960077902004460?via%3Dihub

Abstract

The article considers a generalized model of an oscillator, subjected to the influence of an external
wave. It is shown that the systems of diverse physical background, which this model encompasses
by their nature, should belong to the broader, proposed in previous works class of “kick-excited
self-adaptive dynamical systems”. The theoretical treatment includes an analytic approach to the
conditions for emergence of small and large amplitudes, i.e. weak and strong non-linearity of the
system. Derived also are generalized conditions for the transition of systems of this “oscillator—
wave” type to non-regular and chaotic behaviour. For the purpose of demonstrating the heuristic
properties of the generalized oscillator—wave model from this point of view are considered the
relevant systems and phenomena of the quantized cyclotron resonance and the megaquantum
resonance-wave model of the Solar System. We point to a number of other natural and scientific
phenomena, which can be effectively analyzed from the point of view of the developed approach.
In particular we stress on the possibility for development and the wide applicability of specific wave
influences, for example for the improvement and the speeding up of technological processes.

I'7.1.

Damgov, V., Trenchev, P. Phenomenon of “Quantized” Oscillation Excitation. In: Abdullaev,
F.,Bang, O., Sgrensen, M.P. (eds) Nonlinearity and Disorder: Theory and Applications. NATO
Science Series, 45, Springer, Dordrecht, 2001, ISBN:978-1-4020-0192-5, pp. 397-409
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Abstract

A phenomenon of “quantized” oscillation excitation is presented and discussed. A class of kick-
excited self-adaptive dynamical systems is formed and proposed. The class is characterized by
nonlinear (inhomogeneous) external periodic excitation (as regards the coordinates of excited
systems) and is remarkable for its objective regularities: “discrete” oscillation excitation in macro-
dynamical systems having multiple branch attractors and strong self-adaptive stability. The mean
features of this class of systems are studied both numerically (on the basis of a general model of
kicked pendulum) and analytically. General conditions are derived for excitation of stationary
oscillations in nonlinear resonance systems subjected to the action of external harmonic force
which is nonlinear with respect to the coordinate of the excited systems.

I'8.1.

Georgieva, E., Syrakov, D., Nedkov, R., Atanassov, D., Dimitrova, M., Spassova, T., Veleva,
B., Prodanova, M., Kirova, Hr., Neykova, N., Neykova, R., Hristova, E., Gochev, D., Trenchey,
P., Petrov, A., Zaharinova, M. Satellite information downscaled to urban air quality in
Bulgaria — results from the SIDUAQ project. COPE4BG 2020 2nd National Workshop with
International Participation on EU Copernicus Programme, 28 July 2020, 6 October 2020
Sofia, Bulgaria, 2020, pp. 5-15

JIUHK KM nybaukauuama:
https://copedbg2020.copernicus.bg/public/resources/proceedings/cope4bg2020 Procee

dings.pdf

Abstract

The ESA funded project SIDUAQ made it possible, for the first time in Bulgaria, to use satellite data
on atmospheric chemistry for improvement of air pollution modelling at national and local scale,
and to use TROPOMI-S5p data for elaboration of maps for particulate matter (PM) concentrations
at ground-level. We discuss the effect of satellite data assimilation in the Bulgarian Chemical
Weather Forecasting System (BgCWFS) on different pollutants concentrations based on
simulations for one summer and one winter months. We present results from downscaling of
BgCWEFS results for the territory of Bulgaria (9 km spatial resolution) down to city of Plovdiv (250
m resolution) by means of the Local Air Quality Modelling System (LAQMS). The performance of
the models is evaluated based on comparison to observational data and to models from the
Copernicus CAMS service. The results of models for converting TROPOMI —S5p aerosol data to PM
concentrations over Bulgaria are also outlined.

I'8.2.

loues, ., Heakos, P., Aumumtposa, M., TpeHues, I1. M3non3saHe Ha pagapHu n3obparkeHua
33 M3cneaBaHe Ha $a30BM NpexoaM Ha BoAaTa B OKOAOMOAsApPeH panoH. Proceedings
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JIUHK KbM nybauKkayuama:
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Abstract

[aHHute (okono 1000 nsobpaxeHns ca ¢ ABa BMAa nonapmsaumm) 3a nepuosa 01.12.2014r. -
03.04.2017r. ca nony4yeHun ot anapatypata SAR (pagap cbC CUHTE3MpPaHa anepTypa) Ha bopaa Ha
Sentinel 1A n 1B - aBe cnbTHMKOBM naathopmm Ha ESA-npoekta “Copernicus”. HabntogasaHu ca
NBa palioHa oT HopBernsa, KOMTO BKAKOYBAT LIENOroAMIIHO HepasTansall ce NeAHWK Ha cyllaTa,
HAKONKO dMopaa ¢ pasnmyHa Tonorpaduma, KOATO BAMAE Ha 3aMPb3BAaHETO Ha OKeaHcKaTa BOJa,
OKeaHCKM palioH C npeobnagasall LEeNoroAMWHO nakos ned. M3BecTHO e, Ye 3a pajapHo
n3obpaxeHne oTparkaTe/NHaTa XapaKTepuUCTMKa Ha MOACTMAALLATa MOBBbPXHOCT ce BAMSAe OT
eNeKTPOMarHUTHUTE CBOMCTBA, BK/IOYBALLM M $a30BOTO CbCTOSHME Ha BoAaTa B Hes. [ocneaHoTo,
OCBEH OT KAMMATUM4YHM GaKTOPW 3a OKONOMONAPHM palioHM, Ce BAMSEe M OT reoMarHuMTHaTa
obcTtaHoBKa. [Mpy AMnca Ha /OKANHM AaHHWM 33 MeTeo-MapameTpu, TOBa M3WCKBA 0COOEHO
BHMMaHWe npu in situ onpeaensHe 4ype3 pagapHM M300paXKeHUA Ha XMAPO-MapameTpuTe Ha
cpenaTa M NPOrHo3MpaHe Ha nocneagallata M AMHamMKa. B npoBegeHoTo wm3cnensaHe 6e
YCTaHOBEHO Ha/IMYMETO Ha KOMM/IEKCHM 3aBUCMMOCTU Mexay cnomeHaTute paktopu. OcBeH, Ye ce
NOTBbPKAABAT OCHOBHU TEOPETUYHM MOCTAHOBKM, EKCNEPUMEHTAIHUAT MaTepuMan e nosieseH 3a
AETalHM U cneumMdUYHK NpoyyBaHMA Ha (as3oBUTE NpexoAu Ha NnpeoxnageHa Boda npu
reomarHuTHa bypa. HAKOM BbBb3MOMNKHW MPUIONKEHUA Ca 3a OnpeaenaHe Ha HaAeX/AHOCTTa Ha
pPafapHM M300pasKEHHUA NMPU EKCTPEeMHa AMHAMMKa Ha e/1eKTPO-MarHUTHMA $OH, KakTo U 3a
AMHAMMKaATa Ha MaTEePMKOB IeIHUK U Ha OKEaHCKM MNaKkoB Nes.

I'8.3.

loues, [1., Tpenues, ., Aumuntposa, M. Puckose 3a HaLMOHanHaTa CMrypHocCT Ha PenybanKa
Bvarapusa. ,100 roanHu aBMaUMOHHO obpa3oBaHMe B bbarapua”, HBY "Bacun Jlescku",
2014, 1SSN:1314-1937, pp. 114-116

JIUHK KoM nybauKayuama.

Abstract

The risks for Bulgaria due to the new geo-political situation are discussed. Some options for their
minimization are offered.
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I'8.4.

OnmnTposa, M., Benuesa, b., Noues, /., TpeH4yes, . dusnyecko B3aMMOAENCTBME Ha
NPOMEH/IMBO TEOMArHUTHO NO/Me C PAAMOBBAHUTE - edeKTUM BbPXYy KOMYHMKaLMUTE.
Proceedings SES2013, Space Research Technology Institute - Bulgarian Academy of
Sciences, 2014, ISSN:1313-3888, pp. 110-114

JIUHK KoM nybaukayuama:
http://www.space.bas.bg/SES/archive/SES%202013 DOKLADI/1 Space%20Physics/15 Di

mitrova.pdf

Abstract

B HacToAwaTa paboTa ca pasrnefaHn pusmyecknte epekT oT NPOMEHUTE B reOMarHMTHOTO Nosie,
npean3BMKaHM OT CbHYEBaTa aKTUBHOCT, BbPXY Pa3npOCTPaHEHWETO Ha PAAMOBbBIHM B Pa3/INYHM
YECTOTHM AMana3oHu.

AncKyTMpaHu ca M3MYHUTE NPOLLECH Ha pPasnpoCTpaHeHWe Ha PaanoBbIHMTE B 3eMHaTa
aTmocohepaTa OT eZHa CTpaHa, Pa3NIMYHMTE MPOSABM Ha CAbHYEBATA aKTMBHOCT OT Apyra M
Pe3yNTaTbT OT B3aMMOAENCTBMETO MM BbPXY KOMYHMKALMMNTE.

I'8.5.

Gochev, D., Trenchey, P., Nedkov, R. The Future Of “Space” Military Operations. COopHMK
noKnaau ot YHuMBepcuTeTcKa HaydyHa koHdepeHums 2013, HBY ,Bacun /lesckn”, 2013,
ISSN:1314-1937, pp. 71-76

JIUHK KoM nybauKayusma.

Abstract

The presented skepticism about the future development of the military space research is focused
on some of the main global goals'aberrations from scientific concepts.

I'8.6.

Gochey, D., Trencheyv, P. The "Military" Space Facing Up Choices. Proceedings of SES 2012,
Space Research and Technology Institute - BAS, 2013, ISSN:1313-3888, pp. 290-296

Jlunk koM nybauxayuama
http://www.space.bas.bg/SES/archive/SES%202012 DOKLADI/2 Aerospace%20Technolo
gies/17 Gotchev.pdf
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Abstract

The presented skepticism about the future development of the military space research is focused
on some of the main global goals’ aberrations from scientific concepts.

I'8.7.

loues, M., Tpenyes, ., AumumtpoBa, M. BansHue Ha reodpmusnyHum nepTypbaumm BbPXY
Pa3BUTNETO Ha KOHPANKTA. COOPHUK AOKNAAM OT YHUBEPCUTETCKA Hay4yHa KOHbepeHLms,
HBY ,,Bacun JleBckn”, 2013, ISSN:1314-1937, pp. 67-70

JIUHK KoM nybaukayusma.

Abstract

In the paper are presented some comments on possible applicatlons of space physics’ phenomena
for influencing the development of a military-strategic confrontation. The natural or controlled
activating of interconnected geophysical processes' elements and cycles are used. The local and
temporary changes in the environment act as a camouflage noise or inhibits the weapons'systems
performance. The relation "costs-obscurity-efficiency" is in the focus of attention. A brief
discussion is made about the future regulation of the use of based-on-new-principles forms for
influencing the space of conflict’s development.

I'8.8.

Tpenues, ., Heakos P., Aiumutposa M., Xpuctos I1., MiBaHoBa, W., 3axapuHoBa M., [o4es,
[. NHTerpnpanmn web-6a3mnpaHn cuctemmn 3a MOHMTOPUHT Ha OKOAHaTa cpeaa. Proceedings
of SES 2012, Space Research and Technology Institute - BAS, 2013, ISBN:1313 — 3888, pp.
369-372

Jlunk kom nybaukayusma
http://www.space.bas.bg/SES/archive/SES%202012 DOKLADI/3 Remote%20Sensing%20
and%20GIS/13 Trenchev.pdf

Abstract

3a ga 6baaT MaKCMManHoO epeKkTUBHMU, yeb-6a3npaHnTe CUCTEMIN 338 MOHUTOPUHT TPAbBa Aa ObaaT
NecHM U yaobHM 3a M3MoN3BaHe OT LWMPOK KPbr NOTPebuTenn, Aa OCMrypsaBaT TOYEH aHaIM3 U
BM3yanM3aLUMA C MOMOLLTA Ha B3aMMOAENCTBALLM CU UHCTPYMEHTM M NPUNOKEHWNA Ype3 NHTEPHET.

10


file:///D:/SRIT/Assos.Prof/DOCUMENTs/ALL_Docs/2_Документи%20за%20участие%20в%20конкурс%20за%20АД%20Доцент/13_Научни%20трудове%20в%20пълен%20текст/Г8/Г8.7.pdf
http://www.space.bas.bg/SES/archive/SES%202012_DOKLADI/3_Remote%20Sensing%20and%20GIS/13_Trenchev.pdf
http://www.space.bas.bg/SES/archive/SES%202012_DOKLADI/3_Remote%20Sensing%20and%20GIS/13_Trenchev.pdf

I'8.9.

Tpenues, M., AumuTtposa, M., Heakos, P., Xpuctos, ., 3axapuHosa, M. MoanduumpaHm
MHCTPYMEHTU W anroputmm 3a pabota ¢ 6as3a pgaHHW. Yeb-DasmpaHu cucTemMmn 3a
MOHUWTOPUHI Ha OKo/IHaTa cpeaa. Proceedings of SES 2012, Space Research and Technology
Institute - BAS, 2013, ISSN:1313-3888, pp. 367-368

Jlunk kom nybaukayusma
http://www.space.bas.bg/SES/archive/SES%202012 DOKLADI/3 Remote%20Sensing%20
and%20GIS/12 Trenchev.pdf

Abstract

3a CbBpemeHHUTe yebH-6a3npaHn CUCTEMM 32 MOHUTOPUHT Ca AMHAMMUYHM MO CBOA XapaKTep. Te
[1aBaT BB3MOXHOCT 33 MHOrOMAACTOBO WM3MbAHEHMA Ha 3adavn bnarofapeHne Ha epeKTUBHO
n3rpaZieHaTta apxmTeKTypa, OCUrypABaT B3aMMOAENCTBME MENKIY PA3NYHM NPUNOKEHNA U CIOXKHM
CTPYKTYPM OT A@aHHW, NpeaocTaBAT yaobeH n 6bp3 noTpebutenckm nHtepdeic.

I'8.10.

Gochey, D., Trencheyv, P. Space Debris and Space Situational Awareness. O6uneliHa Hay4Ha
KoHdepeHuns no nosoa 10 roanHM OT cb3aaBaHeTo Ha HBY ,Bacun flesckn”, HBY ,,Bacun
Nesckn”, 2012, ISSN:978-954-753-095-9, pp. 152-157

Jlunk xvm nyborukayuama.

Abstract

Over the past several years many scientists has offered possible solutions to the ever growing cloud
of space junk circulating the Earth. The different ideas are commented with view of the possible
use on purpose to influence a strategic decision making process. An accent on the risk due to the
possible unpredictability of the outcome is made.

I'8.11.

Oumuntposa, M., Tpenues, [1., foues, [. CpasHeHne Ha NDVI n NDWI mnHaekcute Ha
LWMPOKOJINCTHA ropa 3a nepuoaa 1984-2016 r., nosyd4eHW No AaHHM OT CNEKTpOMeTpuTe
TM, ETM+ 1 OLI. Proceedings SES2016, Space Research Technology Institute - Bulgarian
Academy of Sciences, 2017, ISSN:1313-3888, 209-216

Jlunx xvm nyoruxkayuama
http://space.bas.bg/SES/archive/SES%202016 DOKLADI/3 Remote%20Sensing/8 Dimitrova.pdf
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Abstract

B HacToAwaTa paboTa e HanpaBeHO CpaBHeHWME MeXKay yCpeAHeHWTe MO FOAMHU KPMBM Ha
oTpaxeHmeTo, NDVI 1 NDWI nHaeKcr Ha WMPOKOAMUCTHA ropa, Noay4YeHn no gaHHu oT Landsat 5,
7 w1 8 3anepuosa 1984 —2016 roamHa. HanpaseH e aHa M3 Ha Pa3NINYMATAE B UHOEKCUTE, MONYYEeHN
NO AaHHW OT Pa3/INYHUTE CEH30PU M TAXHOTO CbBMECTHO M3MO0J13BaHe

I'8.12.

Gochev, D., Trenchey, P., Sheiretsky, K. Comments on the Variability of Basic Concepts
about the Universe. Proceedings of SES 2010, Space and Solar-Terrestrial Research Institute
- BAS, 2011, ISSN:1313-3888, pp. 395-397

Jlunk kom nybaukayusma
http://space.bas.bg/SES/archive/SES%202010 DOKLADI/S Astrophysics/3 Gotchev.pdf

Abstract

A critical interdisciplinary analysis of the causes for imperfection and discrepancy in the created
and tested concepts about the Universe is made. Possible future attempts are commented.

I'8.13.

Foyes, [., TpeHues, M., Wenpetcku, K. MHPopmaumoHHM BonHK (MB) 1 peanHocTTa Ha
HeobsAcHeHM aHomanHu asnexHus (HAA). Proceedings of SES 2010, Space and Solar-
Terrestrial Research Institute - BAS, 2011, ISSN:1313-3888, pp. 167-168

Jlunx xvm nybruxkayusama
http://space.bas.bg/SES/archive/SES%202010 DOKLADI/2 Aerospace%20Technologies/1
5 Gochev.pdf

Abstract

KOMeHTMpaHW ca pas/IMyHM aHOMATHN ¢)M3I/I‘-IECKI/I ABNEHNA N TheaHWN TOYKN 3a 00ACHEHMETO MM C
ornea, Ha BbB3IMOXHOTO MM Le/NeHeCO4YeHO W3MO0J/1I3BaHE 3a BJ/IMAHME BbPXYy B3E€MAHETO Ha
CTpaTernyecku peleHua. AKLEHTUPA Ce Ha PUCKA OT BEPOATHATA HEMPeLCKa3zyeMoCT Ha pesy/iTaTa.

I'8.14.

enpetckn, K., Toues, M., TpeHnuyes, . HennHelHn aBneHma npu KonebaHWeTo Ha
ekBaTopManeH cnbTHMK. Proceedings of SES 2010, Space and Solar-Terrestrial Research
Institute - BAS, 2011, ISSN:1313 - 3888, pp. 97-102
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Jlunk kom nybaukayusma
http://space.bas.bg/SES/archive/SES%202010 DOKLADI/1 Space%20Physics/14 Sheyrets
ki.pdf

Abstract

Pasrnem,qa Ce eKBaTopumasieH CNbTHMK KaTO TBBbPAO TANO. AHa}'Il/I3l/IpaHO € BJ/IMAHMNETO Ha
CNnNeCHaToCTTa Ha MNJAaHEeTaTa BbpPXY KonebaHMsATa Ha CMbTHUKA. MBBe,EI,eHl/I Ca YpaBHEHWNATaA Ha
ABVXEHMETO B Ha17|—o6u_|,a cboplv\a. AHaNMTMYHO ca n3cneBaHn pe3oHaHCUTE MPKN OTYUTAHE Ha
HEeNMHEeNHOCTTa Ha cucTemara.

I'8.15.

Gochev, D., Trenchev, P., Sheiretsky, K. The catastrophic irreversibility of climatic
engineering. Proceeding of SENS 2009, Space Research Institute - BAS, 2010, ISSN:1313 -
3888, pp. 278-281

Jlunk kom nybaukayusma.
http://space.bas.bg/SES/archive/SENS%202009 DOKLADI/4 Ecology/14 Gotchev.pdf

Abstract

Different points of view on possible targeted climate regulation are commented with emphasis on
the risk associated with the probable unpredictability of the outcome.

I'8.16.

Gochev, D., Trenchey, P., Sheiretsky, K. The co-existence of 2 types of bodies’ movement in
the outer solar system. Proceedings of SENS 2009, Space Research Institute - BAS, 2010,
ISSN:1313 - 3888, pp. 376-379

Jlunk koM nybauxayuama
http://space.bas.bg/SES/archive/SENS%202009 DOKLADI/7 Astrophysics/8 Gotchev.pdf

Abstract

KpMTMYHO ca aHanu3MpaHu NpeacTaBuTe 3a CblUECTBYBALLMTE OOEKTU M ABMMKEHMETO MM B
rpaHM4YHaTa 06/1acT Ha CAbHYEBaTa CMCUTEMA.
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I'8.17.

OnmuTposa, M., Toues, M., Tpenues, . WM3MON3BAHETO HA ,BA/IKAHCAT” 3A
NM3CNEABAHE HA BWCOKO-ATMOC®HEPHW ENEKTPOCTATUYHW PA3PAAM  (BAEP).
Proceedings of SENS 2009, Space Research Institute - BAS, 2010, ISSN:1313-3888, pp. 403-404

Jlunk koM nyoauxayusma.
http://space.bas.bg/SES/archive/SENS%202009 DOKLADI/8 Small%20Satellite/5 Dimitrova.pdf

Abstract

Ob6cbKAaT ce Bb3MOXKHOCTUTE 33 n3cneaBaHe Ha BAEP nocpeacTBOM mpeka OT MUKPOCMBTHULM.
CnomeHaBaT ce Bb3MOXKHM NPUNOKEHMNA Ha ABNEHNETO.

I'8.18.

Gochev, D., Sheiretsky, K., Trenchev, P. Critical Phenomena during Self-Organization in
Astrosystems’ Transition Regions. Proceedings of SENS 2008, Space Research Institute -
BAS, 2008, ISSN:1313-3888, pp. 281-282

Jlunk kom nybaukayusma
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/7 Astrophysics/4 Gotchev.pdf

Abstract

[NpeacTaBeH € KOMEHTaAp Ma NpMpoaaTa Ha ABJIEHUATA B NMPEXOAHMU obnactu Ha aACTPOCHUCTEMU U
MO3HaBaTe/IHNA UM NOTEHLUWMNAN.

I'8.19.

Gochev, D., Sheiretsky, K., Trenchev, P. The Hierarchy of Emerging Centers of Gravity in the
"Space Vicinity of the Earth" Conflict Zone. Proceedings of SENS 2008, Space Research
Institute - BAS, 2008, ISSN:1313-3888, pp. 255-256

Jlunk kom nybaukayusma:
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/6 Warfare/13 Gotchev.pdf

Abstract

O6cbKaa ce M3MN0A3BAHETO Ha 0CODEHM TOYKM BbB $a3zoBOTO NPOCTPAHCTBO Ha yNpaBAsBallMTe
napameTpu Ha KoHGAMKT B OKIT1.
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I'8.20.

TpeHues, . FleoMeTpPUYHN enemeHTN Npu ymcneHute cumynaumm. Proceedings of SENS
2008, Space Research Institute - BAS, 2008, ISSN:1313-3888, pp. 31-32

Jlunk koM nybruxayuama:
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/1 Space Physics/4 Trenchev.pdf

Abstract

Pa3rnenaHn ca TpaHchopmaummTe 3a KOHBEPTMPAHE Ha BEKTOpa Ha CbCTOSHMETO B AEeKapTOBM
KoOpAMHaATM B TEOMETPUYHM esleMeHTU, KaKTo M obpaTHaTa 3aJayva — npeobpasyBaHe Ha
reomeTpuyHMUTEe ENeMEHTU BbB BEKTOP Ha CbCTOAHMETO 3a TecT-4acTula, ABMMKEWa Ce OKOJ/I0
cnjecHaTa B MO/OCUTE CUM MaaHeTa. Te3n TpaHchopmauMu ca NpeuusHu 40 BTOpM pes, Mo
OTHOLWEHME Ha eKCLEeHTPUUMTETA M MHKAMHAUMATA. ToBa e MOJe3HO M MOXKe YBEepeHo aa ce
M3N0N3Ba MNPU AMPEKTHU WM3YUCAEHMA, HANpPUMep MNpu YMCNEHO M3CAe[BaHe AMHaMMKaTa Ha
NPbCTEHM.

I'8.21.

TpeHuyes, 1. Pamumamm oT NEPUOANYHN PELeHMA B aBTOHOMHW XaMWATOHOBM CUCTEMM.
MPUNOKEHMA B AMHAMMYHO CBbP3aHM rpynu B chbHYeBaTa cuctema. Proceedings of SENS
2008, Space Research Institute - BAS, 2008, ISSN:1313-3888, 28-30

Jlunk koM nyoruxayusma.
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/1 Space Physics/3 Trenchev.pdf

Abstract

PasrnefaH e orpaHuyeHns npobaem Ha Tpu Tena B Kpbrosa opbuTa. Tol ce onucea NOCpeacTBOM
aBTOHOMHa XaMWNTOHOBA CMCTEMA C [iBe CTeneHn Ha ceoboaa 1 eamnH napameTsbp LE[O, 1/2], KoiTo
€ MacoBO CbOTHOLIEHWE Ha ABe MacMBHM Tena. lNepuoanyHUTE pelleHns Ha Tosu npobrem
bopmumpaT ABy-NnapameTpuyuHn damuann. M3cneasat ce MeTOAM 3a NPecmsaTaHe Ha CUMETPUYHM
NepnoanYHU peLleHns 3a MHOMKECTBO CTOMHOCTM Ha NapameTbpa (.

I'8.22.

Sheiretsky, K., Trenchev, P., Lukov, St. Analytical Survey of a Satellite in the Regime of
Synchronous Resonance Investigation of Secondary Proportion 1:n. Proceedings of SENS
2008, Space Research Institute - BAS, 2008, ISSN:1313-3888, 22-27

Jlunx xvm nybruxkayuama:
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/1 Space Physics/2 Sheiretsky.pdf
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Abstract

B ctatuATa e NPUNOKEH METOADBT Ha nepTyp6au,MV|Te 3d dHa/IN3 HA BTOPUYHUTE PE3OHAHCK Ha
COBbTHMK, M3BBbPLBALL, PABHMHHO BbBPTENMBO ABUAKEHWME B PE30HAHC 1.1 c Op6l/ITaJ'IHOTO.
N3cnensaHa e CTPYKTYypaTa Ha Cba?:OBOTO MPOCTPaHCTBO, KAaTO € HanpaBeHa 1 oueHKa Ha BJIMAHMETO
BbpXy PE3OHAHCHOTO ABUWXEHWE Ha 4YaeHOBeTe, pa3riexXaaHm Kato CMYyLLeEHNE. Orlpe,qeneHa e
WMPNHATA HAa XaOTNYHATa 30HA OKOJ10 CeMnapaTpmncaTa. Kato npumep e pa3rnenaH pe3oHaHCa 1:2.

I'8.23.

Nykos, Cr1., EpoxuH, H., Tomosa, [., LUkesos, P., Tpenues, [., Llenpetckn, K. 3a
NBUKEHWETO Ha 3apefieHN YacTMLUM BbB BbHLIHO yckopaBallo none. Proceedings of SENS
2008, Space Research Institute - BAS, 2008, ISSN:1313-3888, 33-37

Jlunk kom nybaukayusma
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/1 Space Physics/5 Lukov.pdf

Abstract

In a classical approach, accounting for radiation reaction, the movement of a charged particle in
external accelerated field is considered. An approximate expression for this reaction, valid in the
special case for constant acceleration, is recognised in the work to demonstrate that a charged
particle’s movement is regularly accelerated as in the case without presence of radiation reaction,
but with another acceleration. The obtained results can be applied in numerical modelling of a
particle’s acceleration in space plasma.

I'8.24.

Nykos, Ct., EpoxuH, H., Tomosa, [., Wkesos, P., Tpenues, I., Llenpetcku, K. Mpoct
dpakTanononobeH moaen Ha nopectn cpean. Proceedings of SENS 2008, Space Research
Institute - BAS, 2008, ISSN:1313-3888, 276-280

Jlunk koM nybauxayuama
http://space.bas.bg/SES/archive/SENS%202008 DOKLADI/7 Astrophysics/3 Lukov.pdf

Abstract

PasrnenaHu A simple model of a certain type of porous media is considered — mainly activated carbon,
based on the use of classical volume fractals. It is shown that the model provides satisfactory description
of the main experimentally verifiable characteristics of the considered media. In short, the possibility for
further improvement of the model is shown through introduction of random changes in the structure of
the initial classical fractal.
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I'8.25.

Trenchev, P., Sheiretsky, K., Gochev, D. Nonlinear Dynamical Processes in Extra-Solar
Planetary Systems. Proceedings of SENS 2007, Space Research Institute - BAS, 2007,
ISSN:1313-3888, pp. 81-83

Jlunk koM nyoauxayusma.
http://space.bas.bg/SES/archive/SENS%202007 DOKLADI/1 Space Physics/14 Trenchev.pdf

Abstract

[JNHamMMKaTa Ha CUCTEeMM OT TPU UM nosedye Tena 0OUKHOBEHO BK/OYBA GU3NYECKM MpoLechy,
M3BECTHWM KaTO PE30HAHCKM Ha CPeaHOTO ABWMMKEHWE W cekynapHu nepTypbauuun. MbpBuTe ce
noABABaT, KoraTo [BOMKa Tena WmaT opOUTaNHM NepuoaMm, UYMETO CbOTHOWEHUE MOMXKE
npMbAM3NTENHO Aa ce NPeACTaBM KaTo CbOTHOLIEHME Ha ABe Majnku Lenu ymcna. Bropute ca
CbluecTBeH hakTop Npu U3cae[BaHe Ha AbAroBpemesaTa eBo/loUMA Ha cuctemaTa. AnHammyHaTta
eBO/IIOLMA Ha Haj NON0BMHATA OT U3BECTHUTE MAAHETUTE B MYATUMNNAHETAPHUTE U3BBHCABHYEBM
CUCTEMM CE€ AOMMHMPA OT CEKYNAPHUTE PEe30HaAHCKU. Hall-4ecTo roemmTe eKCLEHTPULMTETM Ha
nnaHeTapHUTE OpPOBUTM MOCTaBAT MO CbMHEHWE MOE3HOCTTa Ha TPAAMLMOHHATA CEeKyaspHa
Teopma Ha JlarpaHxk-/lannac npu aHanM3a Ha ABWXKeHWe. Tasn Teopua Moxe Aa bbae 0b6obuleHa
[10 YETBBLPTM NOPAABK B EKCLUEHTPULNTETA, CNe KOETO [a Ce CPaBHABA C YNCIEHUTE Pe3yaTaTh.
YacT oT M3BOAMTE, 40 KOMTO Ce CTUra B pe3y/aTaT Ha Te3n cpaBHeHus, ca - /larpaH:k-/lanaacosaTa
TEopMA Ha CekyndpHata AMHaMKUKa e cnab MHAMKATOp (MHCTPYMEHT) 3a npeackasBaHe Ha
CeKynspHaTa AMHAMMMa Ha M3BBHCABHYEBU MNAAaHETAPHM CUCTEMM, HO € MONE3EH MHCTPYMEHT Npw
NPeumnsHoTO onpeaenaHe Ha AbAroBpemesaTa AMHAMUYHA €BOIOLMA Ha CUCTEMM OT MasIKu Tena
C 0pbUTK, BAN3KM [0 KPBroBUTe.

I'8.26.

Erokhin, N., Filonova, E., Trenchev, P., Shkevov, R. Charged Particles Capture with Unlimited
Acceleration Regime during Electromagnetic Wave Surfing in Magnetic Field. Proceedings
of SENS 2007, Space Research Institute - BAS, 2007, ISSN:1313-3888, pp. 37-40

Jlunk koM nybauxayuama
http://space.bas.bg/SES/archive/SENS%202007 DOKLADI/1 Space Physics/4 Erokhin.pdf

Abstract

A particles capture and their following acceleration by an electromagnetic wave with finite
amplitudes is studied, where the wave propagates in plasma across an external magnetic field,
taking into account vortex component of the wave field. The analysis of charge acceleration is
performed on the basis of the second order of nonstationary, nonlinear equation for the wave
phase at the trapped particle trajectory. It is determined the range of wave phases in which the
particle capture with their following acceleration takes place. It is studied the dependence of this
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range boundaries on the external magnetic field magnitude for the wave phase velocity given. The
temporal dynamics of accelerated particle impulse and its velocity is investigated.

I'8.27.

Sheiretsky, K., Trenchev, P., Kirov, G. Chaotic Dynamic of Satellite Moving Along Circular
Orbit in the Gravitational Field, Influenced by Magnetic and Tidal Moments. Proceedings of
SENS 2007, Space Research Institute - BAS, 2007, ISSN:1313-3888, pp. 76-80

Jlunk koM nybruxayuama:
http://space.bas.bg/SES/archive/SENS%202007 DOKLADI/1 Space Physics/13 Sheyretski.pdf

Abstract

[BUXKEHMETO Ha CNBTHMK N0 Kpbrosa opbuTa e 3a4a4a, CYMTaHa 3a No3HaTa M ycrnelwHo 13cnenBaHa
NoCPeACTBOM aHANUTUYHWM meToan. [loBaBAHETO Ha NPUAMBHUA MOMEHT, KAKTO M OTYMTAHETO Ha
MarHWTHOTO MO/Ie Ha CMbTHMKA, MOraT [a A0BeAaT A0 M3HEHAZBAallM KayeCTBEHO Pas/IMYHM
AVHAMUYHW ABNEHUA. Hapea ¢ perynspHUTe pelleHms moraT [a ce nosydaT v pelleHms, onmncealim
CTOXaCTMYHO noseAeHWe. B paboTaTa ca onpeneseHu ycaoBUATa, NPU KOMTO HAacTbMNBa XaOTUYHO
[BUXKEHME, B C/Iy4all Ha NPOM3BOIHO TBBPAO TANO, KAKTO M NpK ChepmnyHo TA0.

I'8.28.

Hamros, B., EpoxuH, H., TpeHnues, . YcyKBawmuTe AMCMNATUBHU WM30DpaKeHMA KaTo
0b60bUWeH mMoaen Ha Knaca KUMK-Bb3OyAMMM CamoaganTMBHM AMHAMWYHM CUCTEMM.
Proceedings of SES 2005, Space Research Institute - BAS, 2005, ISSN:1313-3888, pp. 61 - 66

Jlunk kom nybaukayusama
http://space.bas.bg/SES/archive/SES%202005 DOKLADI/1 Space Physics/a9.pdf

Abstract

We show that, with some simplification, the problem of kick-excited dynamical systems’ behavior
can be solved analytically in Poincare section, thus being reduced to a 2D discrete system of the
radial dissipative twist map type. We consider the physical principles comparing our model of kick-
excited self-adaptive system chiefly with Fermi-Ulam’s and Zaslavsky’s maps. We prove that the
class of dissipative twist maps is the immanent tool for description and analysis of the wide class
of systems and phenomena — Class of kick-excited self-adaptive dynamical systems and
phenomena — that has been formed and proposed [1]. Except for being a generalizing model, this
class is also remarkable for the fact that it reveals clearly the link of our models with the nearly-
integrable Hamiltonian systems.
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I'8.29.

Damgov, V., Trenchey, P. Class of dynamical systems with nonlinear excitation. Aerospace
Research in Bulgaria, 18, Space Research Institute - BAS, 2004, ISSN:0861-1432, p.112-119

Jlunk kom nybrukayusma
http://journal.space.bas.bg/arhiv/n%2018/Articles/16 Damgov.pdf

Abstract

The phenomenon of "quantized" oscillation excitation is presented and discussed. A class of kick-
excited self-adaptive dynamical systems is formed and proposed. The class is characterized by
nonlinear (inhomogeneous) external periodic excitation (as regards the coordinates of excited
systems) and is remarkable for its objective regularities: "discrete" oscillation excitation in macro-
dynamical systems having multiple branchy attractors and strong self-adaptive stabitity.

I'8.30.

Damgov, V., Trenchev, P., Spedicato, E. Gravitational Waves Detection: Expectations for
Revolutionary Discoveries. Quaderni del Departamento di Matematica, Statistica,
Informatica ed Applicazioni, Universita degli studi di Bergamo, Italia, 2003, No.4, 1-19

Junk xvm nybrukayuama.

Abstract

According to General Relativity Theory, from the waveforms, much can be deduced about
the gravitational waves' sources: the directions to those sources, the distribution of black holes
and neutron stars in the Universe and their masses and spins, the nature and nonlinear dynamics
of gravity; and perhaps the equation of state of nuclear matter, etc. The information on the shape
of the expected gravisignals is of special interest for Astrophysics. Hence, parallel to the detector
sensitivity, the problem of realizing a wide band range recording is of special importance.

The paper's first part deals with the gravitational radiation problem and the nature of the
signal, which we expect to detect.

The essential part of the present paper tackles the problem of future improvement of
gravitational wave detectors, based on single mechanical oscillators, by increasing their band range
along with increasing their sensitivity. A resonance gravitational waves detector is considered. A
mechanical oscillator with a quality factor Qg = 107 — 10 is supposed to be used as an aerial
sensor, which provides a low level of the eigen fluctuation noises. The expected frequency range
of the basic types of cosmic gravitational sources is f < 10*Hz. The paper discusses the idea of
eliminating the radical defect of the resonant-bar single-oscillator gravitational-wave detectors,
that is, the detector extremely narrow frequency band, by performing a compensation of the
differential elasticity of the gravitational sensor through a negative differential elasticity. The latter
is to be created and introduced in the gravitational sensor by a 4-frequency electro-magnetic
parametric system.
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Junk xvm nybaukayuama.

Abstract

Our work considers a generalized model of an oscillator, subjected to the influence of an external
wave. It is shown that the systems of diverse physical background, which this model encompasses
by their nature, should belong to the broader, proposed in previous works class of "kick-excited
self-adaptive dynamical systems". The theoretical treatment includes an analytic approach to the
conditions for emergence of small and large amplitudes, i.e. weak and strong non-linearity of the
system. For the purpose of demonstrating the heuristic properties of the generalized "oscillator-
wave" model from this point of view is considered the mega-quantum resonance-wave model of
the Solar system. We point to a number of other natural and scientific phenomena, which can be
effectively analyzed from the point of view of the developed approach.
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Damgov, V., Neshkov, N., Trenchey, P., Spedicato, E. Oscillator-wave model: Properties and
heuristic instances. Quaderni del Departamento di Matematica, Statistica, Informatica ed
Applicazioni, Universita degli studi di Bergamo, Italia, 2002, No.10, 1-18

Junk xvm nybaukayuama.

Abstract

The works of Damgov et al. [1,2,3,4,5] present the class of kick-excited self-adaptive
dynamical systems. We provide numeric and analytic proofs of dynamic systems subject to the
influence of an external non-linear exciting force. Our considerations are based on a generalized
pendulum model the non-linearity of the external influence being introduced through particularly
selected functional dependencies.

Here we consider the generalized "oscillator-wave" model and show that the
inhomogeneous external influence is realized naturally and does not require any specific
conditions. Attempting maximal clarity of the sequence of presentation we consider the excitation
of oscillations in a non-linear oscillator of the "pendulum" type under the influence of an incoming
(fall) wave. We will show that under certain condition non-attenuated oscillations will arise with a
frequency close to the system's natural frequency and an amplitude which belongs to a defined
discrete spectrum of possible amplitudes. A second important quality also appears self-adaptive
stability of the excited oscillations with given amplitude for a broad range of the incoming wave's
intensity. Such results are applied to analyzing some features of the Solar system.
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