VIII National Student Scientific Conference on Physics and Engineering Technologies

31 October - 1 November 2019

The National Student Scientific Conference is a yearly event, which is organized by the
Faculty of Physics and Technologies and Student Council at Plovdiv University “Paisii
Hilendarski” in cooperation with “Evrika” Foundation.

The event is aimed at young scientists, students and PhD students’ presentations from all of
the universities and Bulgarian Academy of Scientists, where young people work or study in the
field of physics, engineering, methodology of education and many others. For the first time this
year, the conference is organized with international participation. In informal environment, the
future specialists will have the opportunity to present projects and scientific researches on which
they have been working on.

In the conference agenda oral presentations will be included as well as poster presentation
of scientific articles, in which at least one of the authors should be a young scientist, a student or a
PhD student. All manuscripts will be reviwed and published in the Journal of Physics and
Technology magazine at Plovdiv University “Paisii Hilendarski”: https://jpt.uni-plovdiv.bg/

During the Scientific Conference, there will be a competition about “The best scientific
achievement” for the year of 2019.

A number of the leading Bulgarian companies in the field of physics, engineering, IT, etc. are
due to participate in the conference with presentations, showcase of their production and
advertising materials. All these companies are an excellent example for the future professional
development of the young engineers and physicists.

A special section dedicated to the TESI project is provided within the
conference: Adaptive Personalized System for Creating Expression Tools in
Social Inclusion of Learners with Verbal Communication Disabilities
Project Number: 592177-EPP-1-2017-1-BG-EPPKA3-IPI-SOC-IN

TESI is a Project for creation of adaptive, affordable and easy-to-use software
system, that will help people with verbal communication problems, to work, live and include in the
society. ICT devices can help compensate for verbal and interaction problems and facilitate
exchanges between people with ASD, experts and others. They also enable new ways of
communication, socializing, learning and employment options. In this light we upscale good
practices in:

- using the technology of “augmented reality” on mobile devices within the process of acquisition
of natural science knowledge for disadvantaged students;

- developing a tool, Open Book, to assist people with ASD to adapt written documents into a format
that is easier for them to read and understand. TESI System is a software tool that enables users to
express themselves using visual and audio cues, on the base of available technology and without
knowledge in programming.

Partners of the project

« PU Paisii Hilendarski

« UNED

e University of Craiova (UCV)

o UNIWERSYTET JANA KOCHANOWSKIEGO W KIELCACH (UJK)

* Josip Matos Primary school (Osnovna $kola Josipa Matosa)

» ASSOCIATION FOR EDUCATION AND DEVELOPMENT OF DISABLED PEOPLE (ASEDDEDIPE)

« Special School for Students with Hearing Impairments "Stoyan Belinov" - Plovdiv (CHD)

For more information: http://tesi.dipseilnet/
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Organizers:

The main organizer of the conference is Plovdiv University “Paisii Hilendarski”,
which is one of the leading higher-education institutions in the Republic of Bulgaria.
Also known as the University of Paisii Hilendarski, it is the largest university in
southern Bulgaria and as well the second biggest in Bulgaria. Plovdiv University

=% provides degree-level education to students in more than 60 disciplines
encompassing the humanities, social sciences and the aforesaid subjects. https://www.uni-

plovdiv.bg/

Partmer of the event is “Evrika” Foundadtion. It is a non-profit, non-
religious and non-political organization, and a legal entity in
(HPHHB accordance with Bulgarian legislation. The foundation helps and
supports young pioneers and entrepreneurs, popularizing technical
WONAALHA 14 economics knowledge, improving the facilities for scientific and

technical work, supporting education and specializations, international cooperation in the field of
science and technologies, etc. http: //www.evrika.org/

Organising Committee Technical Commission
e (Chief Assistant Dr. Aneliya Dakova e Alexander Grigorov, PhD student
e (Chief Assistant Dr. Ivan Bodurov e Zara Kaspeteva, MSc
e Chief Assistant Dr. Mariana Shopova e Sophia Milenkova, MSc
e Assistant Dr. Marieta Atanasova e Boryana Nenova, BSc
e Assistant Delko Zlatanski ¢ Andrey Karadzhov, Student
e Physicist Dr. Stefan Nikolov e Victoria Shishkova, Student

Scientific jury:

Prof. Dr. Temenuzhka Yovcheva
Assoc. Prof. Dr. Maria Marudova-Zsivanovits
Assoc. Prof. Dr. Zhelyazka Raykova
Assoc. Prof. Dr. Ekaterina Pissanova
Assoc. Prof. Dr. Slavi Lyubomirov
Assoc. Prof. Dr. Dimitar Tokmakov
Assoc. Prof. Dr. Rumen Popov

Assoc. Prof. Dr. Kaneta Paskaleva
Chef Assistant Dr. Velislava Rydovska
Chief Assistant Dr. Daniela Shehova
Chief Assistant Dr. Velko Rupetsov
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Guest companies:

a~ Arexim Engineering is a leading producer of high precision plastic components and
/_\ parts and tooling equipment for injection moulding. The company maintains and
hmmmd develops a growing inventory of the newest high technology precision machine
are)iva equipment as well as a highly qualified and motivated team of professionals who have
adopted and support the company’s policies in excellence in production and highest

quality standards. www.areximengineering.bg

The company was first to launch GSM, GPRS, HSPA, HSPA+ and test LTE in the

A A1 Bulgaria is the first and one of the largest GSM mobile phone operator in Bulgaria.
country. A1l also offers fiber optic Internet. www.al.bg

Televic Bulgaria is part of the Belgian Televic Group. The main activity
of the company is the production of high-tech electronics in three
areas: healthy use, teleconferencing and rail systems. www.televic.com

e BRO ADCOM® Broadcom Inc. is a global technology leader that designs,

develops and supplies semiconductor and infrastructure
software solutions. www.broadcom.com

K@S'ﬂ—‘&& Kostal Group develops and produces technologically advanced electronic,

electromechanical and mechatronic products for the automotive industry. In
Bulgaria they develop the control units for different electrical and mechanical compoments used
in the car bodies. Kostal produces direction indicator switches, windscreen wiper switches, light
switches and also complex steering column modules. www.kostal.com

Sponsors:

AY . Usit Colours is the commercial brand of Usit Colours Bulgaria Ltd.,, which
@ USit COLOURS s a licensed tourist agency and one of the biggest travelling agencies in

Bulgaria. The company has more than 12 years of experience in offering
plane tickets, accommodation, tourist trips and student exchange and educational programs.
https://usitcolours.bg/bg

Municipal Foundation "Plovdiv 2019" was established with the aim of

m g!:OVCDIV 2019 organising and implementing the ECoC project. European Capital of

Pen RS Culture s a unique project for Bulgaria which provides new

opportunities for the development of the potential of Plovdiv city and new international visibility
and a perspective on Bulgarian culture as a whole. https: //plovdiv2019.eu/bg
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TIMETABLE

Thursday, 31 October 2019 Friday, 1 November 2019
Conferen_ce Hall Droujba Hall Neva Hall Droujba Hall
Puldin
8:40-9:00 REGISTRATION
9:00-9:20 VLAKHOV RADOMIROV
9:20-9:40 MILENKOVA ILIEV
9:40-10:00 REGISTRATION SIMEONOVA ZAHARIEVA
10:00-10:20 ZAHARIEV VESELINOV
10:20-10:40 PETROVA
10:40-11:00 OPENING COFFEE BREAK
11:00-11:20 BROADCOM MASLENKOVA DRAGOMIROV
11:20-11:40 TELEVIC TANKOVSKI MINEV
INDUSTRIAL
11:40-12:00 Al EXHIBITION ANGELOV DARAKCHIEV
12:00-12:20 AREXIM RUSEV DELEV
ENGINEERING
12:40-13:00
13:00-13:20 COFFEE BREAK COFFEE BREAK
13:20-13:40
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13:40-14:00

14:00-14:20

14:20-14:40

14:40-15:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

17:20-17:40

17:40-18:00

18:00-18:20

20:00

Industrial presentations

Optics, Photonics and Laser Physics

POSTER SESSION

COFFEE BREAK

BEST ACHIEVEMENT
AWARDS

CLOSING CEREMONY

NEDEV

FREE TIME

TESI project

Atomic and Nuclear Physics

Physics of Condensed Matter and Nanotechnologies

Electronics, Communications and Engineering technologies

Theoretical and Mathematical Physics - Astronomy and Physics of the Earth

Interdisciplinary Science and Methodology of Teaching in Physics
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POSTERS:

P1: Mapusa TonyeBa, CumoHa [bxymaiicka, Xpucto Waues, U3CJIEJIBAHE HA OCHOBHUTE ABJIEHUA B
TEOMETPHUYHATA OIITUKA

P2: Ivan Lambov and Ivan Ivanov, AN EFFECTIVE METHOD FOR CALCULATING THE WAVEGUIDE AND
LEAKY MODES OF A PLANAR MULTILAYER WAVEGUIDE STRUCTURE

P3: JI. 3axapueBa, B. Mupuesa, LI. Y3yHoB u E. bopucoa, ABT®JIYOPECUEHTHU XAPAKTEPUCTHUKHU HA
PA3JIMYHU CTEIIEHU HA PA3BBUTUE HA KAPMO3HU JIE3UU

P4: P. Dulov and B. Dabrowska, DESIGN, DEVELOPMENT AND TESTING OF THE ELECTROMAGNETIC
CALORIMETER OF THE MPD AND BM@N AT NICA

P5: P. Dulov, TIME-OF-FLIGHT (TOF) PARTICLES IDENTIFICATION SYSTEM OF THE MULTIPURPOSE
DETECTOR (MPD)

P6: Georgi B. Hadjichristov, Yordan G. Marinov and Todor E. Vlakhov, NEMATIC NANOCOMPOSITES FROM
LIQUID CRYSTAL E7 AND GRAPHENE NANOPARTICLES FOR ELECTRO-OPTICS

P7: Yordan G Marinov, Todor E. Vlakhov, Georgi B. Hadjichristov, George R. Ivanov, ELECTRICAL
MEASUREMENTS FOR STUDY OF LANGMUIR-BLODGETT MOLECULAR MONOLAYERS OF
PHOSPHOLIPIDES

P8: G B. Hadjichristov, T. E. Vlakhov, Y. G. Marinov, H. K. Koduru, N. Scaramuzza, ELECTRICAL IMPEDANCE
SPECTROSCOPY STUDY OF NOVEL ELECTROLYTIC SYSTEMS COMPOSED FROM POLYMER
POLYETHYLENE OXIDE (PEO) AND LIQUID CRYSTAL E8

P9: A. P. Viraneva, 1. P. Bodurov, A. V. Grigorov, T. A. Yovcheva, T. A. Vasileva, V. P. Bivolarski, I. N. Iliev,
IMMOBILIZATION OF B-GALACTOSIDASE IN CHITOSAN/XANTHAN AND XANTHAN/CHITOSAN
MULTILAYER FILMS

P10: V. Petrova, A. Stoyanova-Ivanova and V. Vitkova, ELASTICITY OF SYNTHETIC LIPID BILAYERS IN
AQUEOUS ENVIRONMENT WITH LOW pH

P11: Gergana Mihova, Andreana Andreeva, Nikolay Zografov, DROPLET EVAPORATION, INFLUENCED BY
RESONANT OSCILLATIONS DRIVEN BY AN ELECTRIC FIELD

P12: O. Petkov, A. Stoyanova-lvanova, R. Dimova, K. Antonova and V. Vitkova, BIOMIMETIC LIPID
MEMBRANES - ELECTROCHEMICAL AND MECHANICAL PROPERTIES

P13: B. Mazilin, S. Lytovchenko, V. Beresnev, D. Gorokh, 1. Podchernyaeva, INFLUENCE OF CERAMIC
COATING FORMATION CONDITIONS ON THE PROPERTIES OF AIN-SiC AND AIN-SiC-TiB2 SYSTEMS

P14: Buxktopusa YpydeBa, KasnosH Koes, CUHTE3 HA ®UWJITPU 3A OIPEAEJIAHE PA3CTOAHUETO
MEX/JY /1IBA JIETATEJIHU AITIAPATA

P15: Mapus WBanosa Buzesa, [IPUJTOXKEHUE HA TAKTUYECKU KOMYHUKALIMOHHU MTPOTOKOJIN 3A
[TPEHOC HA UH®OPMAILIKA

P16: 0. Usatova, E. Strelnikova, L. Rozova, Y. Naumenko, THE METHOD SINGULAR INTEGRAL EQUATION IN
OSCILLATION OF PROBLEMS LIQUIDS IN COAXIAL SHELLS

P17: Rasim Bekir, Iglika Dimitrova, Nikolay Zografovy, RECURRENCE RELATION METHOD FOR
EIGENFREQUENCY CALCULATION OF A SUPPORTED DROPLET

P18: B. KunemanoBa, Xp. AnresioB, U. Kansnos, T. Apcos, I. TI'epoBa, B. Tonue, U3CJIEBAHE HA
OBJIAYHU KOHAEH3AIIMOHHHU AAPA 110 JAHHU OT BEO MYCAJIA U ITIPOCJIEAABAHE HA IT'bTA UM I10
OBPATHU TPAEKTOPUU

P19: C(CranucnaBa bwbHaeBa, Pocunma [loneBa, CunBus TladtanmxueBa, HUHCTPYMEHTHU 3A
WHTEJIMTEHTEH AHAJIN3 HA JIAHHHU 3A OBYYEHUETO: IIPUJIOXKEHWUA

P20: Zhelyazka Raykova, Krasimir Vitlarov, NECESSITY OF FORMING SCIENTIFIC LITERACY IN THE
STUDY PROCESS OF “PHYSICS AND ASTRONOMY” IN 8TH GRADE

P21: Delko Zlatanski, Dragomir Gospodinov, PRELIMINARY RESULTS ON THE FUNDAMENTAL
FREQUENCY DAILY VARIATIONS AT A CERTAIN SITE

P22:C. Unwog, L1. I'enosa, /1. iBaHoB, I1. TpostHoBa, . bparyenko, A. JIuxadosc, . Cnurynuc, E. Bopucosa,
CIIEKTPAJIHU XAPAKTEPUCTUKU HA MEJIAHUH-IIMTMEHTUPAHU KOXXHI
HOBOOBPA3YBAHUSI
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Section: Optics, Photonics and Laser Physics
N3CJ/IEABAHE HA OCHOBHUTE ABJIEHUA BTEOMETPUYHATA OIITUKA

Mapusa TonueBal, CumoHa />xymarickal u Xpucro UiveB?

lbakyntetr no xumuma un dapmayma, CY ,CsB. K
6yn. QOxenmc bayubp 1, Codusa 1164, bt
2bnsnmyeckun GQakynrter, cy ,Cs. KnumeHnt C

6yn. Oxenmc bdyedp HDbrnCapwus

Pe3ome

Pa3paboTeHa e npocTa U JiecHa 3a ynoTpeba NOCTaHOBKA 3a U3CjeJBaHe Ha OCHOBHUTE
sIBJIEHUSI B reoMeTpUYHaTa ONTHKA. [locTaHOBKaTa BKJ/IOYBA Jia3epeH U3TOYHHUK, CUMYJIHpall]
yCcropezieH CHOIl OT JI'b4H, HAO0p OT ABYMEPHU ONTHUYHU KOMIIOHEHTH U CXEMAaTUYHU MOJIEJHY, 32
u3cje/jBaHe HAa OCHOBHUTE sIBJ€eHHUSI B reOMeTpPHUYHATa ONTHKA - OTpPaKeHHUe, MpeyylBaHe,
I'bJIHO BBTPELIHO OTpPaKeHUeE, BbJIHOBOJEH edeKT. U3ciesiBaHU ca MO-CJA0XKHU SIBJIEHHUS, KAaTO
chepry-HUTE abepalyy, U ca IOKa3aHU NPOCTH HAYMHU 32 TAXHOTO KOMIlEeHCUpaHe. JIa3epHUAT
M3TOYHUK € M3rpajleH Ha 6a3aTa Ha MOJIYIPOBOJAHUKOBH JIa3epHU JUOJM, KAaTO H3IMO0JI3BA
ecTeCTBEHATa UM pa3JiMKa B pPa3x0JMMOCTTa B JABETE MeEPIEHAUKY/SPHU HalpaBJeHuUsd, 3a Aa
dopmMHrpa HacoyeHU U A06pe AePUHUPAHU ,,0ONTUYHU JbYU“. ToBa M03BoJIsIBA 6€3MPOOJIEMHOTO
IpeMHUHaBaHe Ha J'bYUTE Mpe3 HAKOJKO IPAaHUYHU MOBBPXHOCTH U M3rpaXKJaHETO Ha IOo-
CnoXHU KoHurypanuu. C moMolTa Ha pa3paboTeHaTa IMOCTAaHOBKA ca MOCTPOEHU
NPUHIUIIHUTE CXeMU Ha paboTa Ha HAKOU ONTHYHHU ypeau — TeJIeCKOI, MUKPOCKOI, YOBEIIKO
oKo. Pa3paboTeH e U MaTeMaTHU4YeCKHU MOJieJl, ONUCBAI ONTUYHUTE KOMIOHEHTH KaTo Jebesu
JIelly, BKJIIOYBAL LfJlaTa UM reoMeTpus (KpPUBHHUTE HAa TPAaHUYHUTE MOBBPXHOCTU U
niebenrna). ToBa mo3BoJisiBA NMPOEKTHPAHETO U M3PabOTBAHETO Ha cCrnelUPUYHU ONTUYHHU
KOMITOHEHTH Y HU3M0JI3BAaHETO HA MOCTAHOBKATa, KAKTO 3a JAEMOHCTPALMOHHU IIeJiM, TaKa U 3a
eKCllepUMeHTa/JHA ONUTH HW3UCKBAlld KOJIMYEeCTBEHA OIleHKa Ha [apaMeTpuTe Ha
peasu3upaHaTa ONTHYHA CXeMa.

Knwo4oBM AyMHM: reoMeTpuyHa OINTHKA, OTpPaKEHHWeE, IpedyylnBaHe, BBJHOBOJIEH eQeKT,
cbepryuHU abepaluy, AUOJHU Ja3epu
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AN EFFECTIVE METHOD FOR CALCULATING THE WAVEGUIDE AND LEAKY
MODES OF A PLANAR MULTILAYER WAVEGUIDE STRUCTURE

Ivan Lambov and Ivan Ivanov

University of Plovdiv “Paisi. Hi |l endar ski

24 Tzar Assen str., 4000 Plovdiv, Bulgaria

Abstract

The paper proposes a new method for calculating the waveguide and leaky modes when
passing EM waves through a planar multilayer anisotropic structure having dielectric and
magnetic permeability described by diagonal tensors. On the basis of the Transformation Matrix
(TMM) method applied at three neighboring points, a difference equation is constructed,
summarized simultaneously for TE and TM modes. Its coefficient matrix contains trigonometric
functions and has a tridiagonal structure. To find the propagation constants, we approximate the
coefficients of the equation by using a finite number of terms of Maclaurin series and we reach
the solution of the eigenvalue problem and vectors of the form Au=A"Bu+ A" Cu-..4+ 4 Zy,
reduced by suitable substitutions to a generalized linear problem Au=ABu. The solution is

obtained by using the dynamic shifted inverse power method with Rayleigh quotient. The exact
number of roots of interest bounded by a closed rectangular contour C in the complex plane is

determined by the value of %m%dz: N— P where N is the number of roots, P is the
mig f(z

number of poles, and f(z)=0 is the dispersion transcendental equation obtained by the TMM

method. When comparing the results by the two methods, we replaced the solution of the
dispersion equation by finding the zeros of an approximation polynomial having the same roots
in the area bounded by contour C.

Keywords: waveguide, multilayer anisotropic structure, calculating the waveguide and leaky
modes
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ABT®J/IYOPECUEHTHH XAPAKTEPUCTUKHU HA PA3/IMYHU CTEIIEHHU HA
PA3BUTHUE HA KAPUO3HHU JIE3UU

JI. 3axapueBal?’, B. Mupuenal?, ll. Y3yHos3 u E. bopucoa?
ldnsmueckun Gakynrtert, cCy ,Cs. Kn. OxpupgckKkmun’
ZAHCcTNTYT no EB®sRTApew&aaAKkagemMuma Ha
6yn. Uapwrpapgcko woce N72, 1784
SMegMWUMNHCKU YHOBRBWET MTR®RakyntTeT no [eHTa
yn. CB. Teoprunu Copuimckum N 1, 143

Pe3ome

CHeKTpPOCKONCKATE METO/U Ca MOLLeH MHCTPYMEHT B U3CJle[jBAHUSATA HA TAaTOJIOTUYHUTE
M3MeHeHUs Ha OHWOJIOTUYHUTE TbKaHM, IMO3BOJISIBAIM MOJiydaBaHe Ha Mop¢OJIOTUYHA U
6uoxXMMHUYHa UHOpMaL U 3a CbCTOSIHMETO UM. PiyopeclieHTHAaTa CHEKTPOCKOIHUSA ce OTJInYaBa
C BHUCOKAaTa CU YYBCTBUTEJHOCT U BB3MOXKHOCT 3a paboTa ¢ HeobpaboTeHH OHOJOTUYHHU
obpa3uu B peasHO BpeMe, M03BOJsIBallla KAaKTO I'bPBUYHA [JUArHOCTHUKA Ha W3CJeJBaHUTE
OMOJIOTUYHU 00EKTH, Taka U MOHUTOPUHT Ha NAaTOJIOTUYHUTE MPOLIECH, HACTbIBALIM B TAX. [Ipu
OMOJIOTUYHU TbKaHU KaTO 3bOMTe He ce HabJ/oAaBa 6bp3a MeTaboJUTHA aKTUBHOCT, KOSITO
MoOXKe /ia ZIoBeJle /10 psA3Ka MPOMsiHA B ChAbpKaHUETO Ha ¢JyiyopodopH U NOTTIbTUTENH B 3664,
KOEeTO M03B0JIsABA in Vitro u3c/eiBaHus Ha TeXHUTe (GJIyopeclieHTHU CBOMCTBA.

B Hacrosumiata pabora ca mnOpeAcTaBeHU pe3yJaTaTUTE OT U3CAe[BaHUATA Ha
byiyopeclieHTHUTE XapaKTEPUCTUKU Ha 3/JpaBU 3bOHU TbKAaHM U pas/JMYHU CTEeNeHH Ha
pa3BUTHe Ha Kapuec in vitro, npu U3MoJi3BaHe Ha MeTO/IMKaTa Ha NOCTPOsIBaHE Ha MaTPULIM Ha
Bb30yxaHe — emucusa (EEM) B quanazona ot 280 - 500 nm 3a Bb36yxkgaHeTo 1 300 — 800 nm
3a eMUMCHOHHHUSA curHaj. UsnonsBal e cnektpoduyopuMeTsp FluoroLog3 (HORIBA, JobinYvon,
France) ¢ mMoaysn 3a pabora B M3BBHKIOBeTHOTO mnpocTtpaHcTBo F-3000 (HORIBA Scientific,
France) c ¢ubpoontuyHa coHja B pexxuM Ha EEM usmepBaHus. OnpejesieHUu ca OCHOBHUTE
€H/IOTEHHU M3TOYHULM Ha QJyopeclieHTeH CUTHajJl B 3J[paBUTe U KapHO3HUTE 3bOHU
CTpyKTypu. OCHOBEH NPUHOC KBbM (QJIyOpeCcleHTHUs CUTHa/l UMMaT pas3/MuHuUTe GOopMHU Ha
kouiareH (tun I, Il u V), a npu HanpegHanuTe GopMHU Ha Kapuec — aKyMyJIMpaHUTe NOPOUPUHHU
OT OakTepuasHaTa ¢Jopa Ha Kapou3HaTa Maca. [lo XapaKTepUCTUYHUTE PA3JUKU B
MHTeH3uTeTa W ¢GopMmaTa Ha ¢JyopecleHT-HUS CUTHajJl C BHUCOKA TOYHOCT MOXe Ja ce
pasrpaHuyaT pa3/IMYHUTE CTENleHU Ha pa3BUTHE Ha Kapuec.

BJIaI‘O,L[apHOCTI/I: I/IBCJIC,LLBaHI/IHTa Ca MoAKpeIlneHHn (1)I/IH<':1HCOBO I[I0 Hay4YHoOu3cC/jedoBaTeJJI-CKHU
npoekt Ha ®HU-MOH Ne KI106-H28/11/14.12.18.

Knw4oBu aymu: aBTOduyopecLeHLUs, MaTPpULU Bb30OYyK/JaHe-eMHUCHs, KOJiIareH, Kapuo3-HHU
Jie3un

, byn

Hay K.
Codu 4
nNHa N
1 Coo
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CIIEKTPAJIHU XAPAKTEPUCTUKHU HA MEJIAHUH-IIMTMEHTHPAHHU KOKHHU
HOBOOBPA3YBAHUA

C. UnboB 12%, 11. 'enoBa?, /. UBaHoB?, I1. TpossHoBa3, . BpatyeHnko?, A. Jluxadosc?, .
Cnurynuc®, E. bopucoBa?

Idnsnmuyueckmnm dakynrtert, cCy ,Cs. Kn. Oxpuwpgckmun’”, 6yn

ZAHCTNTYT no EnekTtpoHWMUKa, B b n ryanp. ¢ kbpa pAKr apoaeavekso  HUA
1784 Codcusa, Bvnrapwuwa.

3YHnsepcurtetrcka MBAAUGCYVa‘pnuyay niloaBHsHao mMope No8 1

‘“KaTteppa ,JlazepHU U OMOTEXHUYECKN cumcrtemmnm-“

yn. MockoBCKOe wocce N34, 443086 Came

‘MHcTwmTyYlo ATOoOMHaAa ®nm3nkabwn.CnRauwHd cReonan, a1, B8 T B 1 s

A6cTpakT

ONTUYHUTE CHEKTPaJHU TEeXHUKW 3a [JIeTEKTHpPaHe Ha TbKAaHHU MaTOJIOTUH,
BKJIOYMTEJHO M Ha KOXHU 3JI0Ka4eCTBEHM HOBOOOpa3yBaHMUS Ca MOILEeH HHCTPYMEHT B
pa3sBUTHETO Ha MeJUIIMHCKWTE [JUAarHOCTUYHU MeTOAUKHU. [Ipu KOXXHUTe Heomaa3uu
MaJIMITHEHUSAT MeJIaHOM 3aeMa ClieljMaJlHO MSACTO MOopaju Obp30TO CH pa3BUTHE U BHUCOKA
MeTacTaTU4YHa aKTUBHOCT, BoZella /0 BUCOKAa CMBbPTHOCT NPH NallUeHTHUTe, OpaJl KOEeTo ce
TbPCAT HOBU, YYBCTBUTEJNHU U HEMHBAa3UBHU MeTO/J U 32 HETOBOTO MPAaBUJIHO AUAarHOCTULIMpPaHe
U audepeHIMpaHe OT JpPyruTe KOXHHU HeEOIJIa3UM U OT NpPexoJAHUTe U J0O6pOKaueCTBEHU
MeJIlaHUH-IUTMEHTUPAHU KOXKHU JIe3UH, KAKBUTO Ca HEBYCUTE.

OnTuyHaTa OWONCHSA, OCHOBaBallla Ce Ha pa3/JIMYHU CHEKTPaJHU TEeXHUKH, BKIL
aBTodJyopecieHTHAa U JU(PY3HO-OTpaXKaTeJIHA CIEKTPOCKONUS € €eJUH OT pa3paboTBaHHUTeE
HOBM KOMOWHHMpAHU METOJAM 3a paHHA AWArHOCTUKa Ha MeJaHWH-IUTMEHTUPAHUS MaJUTHEH
MeJlaHOM. B HauleTo u3ciesBaHe cMe M3M0J3BaJd aBTOQJIyOpecleHTHA CHEKTPOCKONHMS Ha
NUTMEHTHU KOXXHH JIe3Ur NpHU Bb30yxaaHe Ha 365, 385 u 405 nm, KaKTo YU IIMPOKOCHEKTbpPHA
Audy3HO-OTpaXkaTesJHa crnekTpockonus B JuanazoHa 400-900 nm. CpaBHeHM ca U ca
onpejieJieHH cleqUPUYHUTE CIEKTPA/JHU XapaKTEPUCTUKU 3a AobpokayecTBeHU (17 6p.) u
JUCIJIAaCTUYHU HeBycu (12 6p.), KaKTO M 3a MaJurHeH MesaHoMm (14 6p.). OnpeneneHu ca
XapaKTePUCTUYHU CHEKTPaJHU MHAUKATOPU NpU GJAYOpeCcCleHTHUTe U OTpaKaTeJHUTe
XapaKTepPUCTHKU Ha Te3W HOBOOOpa3lyBaHUs. Pa3paboTeHu ca aJiropuTMHU 3a AudepHenuanys,
M03BOJISIBALlM TMOCTUTAHETO HA JAUArHOCTUYHA TOYHOCT OT 93% mnpu audepeHuuanus Ha
JIUCIJIACTUYEH HEBYC OT MeJIAaHOM C KOeTO 3HAuYMTEJHO Ce NoA0OpsiBa TO3U CTAaTUCTUYECKH
napaMeTbp, B CpaBHEHHWE C KJACUYECKH IMpujaaraHata /JepMaTOCKONUSI Ha TYMOPHUTe
ob6pasyBaHus (75-87% B 3aBUCUMOCT OT ONUTA HA MeJUIUHCKAs CIIEIIUAIUCT).

BusiarogapHocTu: M3cieaBaHusTa ca MOJKPeNneHy OpraHU3allMOHHO U GUHAHCOBO YaCTUYHO MO
Hay4yHOMU3CJenoBaTeJCcKu  npoekT Ha  ®HU-MOH  Ne  KII06-Pycus/19/28.09.2019
«MyntuBapuaTuBHa PamaHoBa u ¢JiyopeciieHTHA JJUAarHOCTUKA Ha KOXKHU TyMOPH» U YaCTUYHO
0 MPOEKT 3a MeXjyakajieMuieH oO6MeH c JlaTBusgi «MyJTHCHEKTpaJHU U GJIyOpecleHTHU
M300pakeHUsI Ha KOXKHU TYMOPU».

Knwo4oBu AyMu: onTU4Ha 6Morncus, ¢pyyopeceHTHA ClIEKTPOCKONUs, AUPY3HO-OTpaXkaTeHa
CIEKTPOCKOMHS, AUCIJIACTUYEH HEBYC, MaJIUTHEH MeJIAaHOM
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THE DATA OF PRECISION MEASUREMENTS OF THE 212.213,214pg
NUCLEI DECAY CONSTANTS

O. Petrenko
V. N. Karazin Kharkiv National University. Svady sq., 4, Kharkiv, Ukraine, 61022

Abstract

In a number of experiments with radioactive isotopes, there were found the various types
of anomalies of exponential shape of the nuclear decay curve. Thus, the long-term measurements
of the half-life of 32Si in the Brookhaven National Laboratory, by directly measuring the counting
rate as a function of time, showed the presence of annual variations of the constant decay at the
level of 3c.

Unlike the afore-mentioned work, in which the half-life was determined from the results
of the analysis of the dependence on activity time of the isotope under study, this project
analyzes decay curves obtained from directly recording the nuclear lifetime from birth to decay
(Bi-Po processes). This project presents the measurement methodology and the results of the
time series analysis of Ti/2 values with different time steps from three similar experimental
setups. Annual variations with an amplitude of about 8x10-%, solar-diurnal variations with
amplitudes (11.7 = 5.2; 5.3 = 0.1, 7.5 * 1.2)x10-%, respectively for 212Po, 213Po and 214Po, were
found in the series of decay constant values. The averaged half-life value was 294.35 + 0.07 ns for
212Pg (210 days); 3.705 % 0.001 ps for 213Po (622 days); and 163.47 + 0.03 ps for 214Po (973
days).

Keywords: Nuclear Decay Lifetimes, Nuclear Decay Fluctuations, Polonium

DESIGN, DEVELOPMENT AND TESTING OF THE ELECTROMAGNETIC
CALORIMETER OF THE MPD AND BM@N AT NICA

P. Dulov!2 and B. Dabrowskat2
1Laboratory of High Energy Physics, JINR, Dubna, Russia
2University of Plovdiv, 24 Tzar Assen str., 4000 Plovdiv, Bulgaria

Abstarct
An electromagnetic calorimeter (ECal) will be used to measure the coordinates and energy
of electrons and photons in the MPD. The ECal will also play an important role in the particles
identification and measurement of the total energy flow. To accomplish these goals, a
heterogeneous calorimeter type “shashlik” was selected, made of 220 scintillation and lead
plates. The radiation length of the calorimeter is 11.8X0, the energy resolution is 5% and the the
time resolution is below 1ns.

Keywords: electromagnetic calorimeter, MPD, scintillation, energy resolution, time resolution
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ITPOEKT NICA. PASPABOTKA HA TIME OF FLIGHT CUCTEMA

I1. AysioB12

I06egVHEH UMUHCTWUTYT 3a AnpeHNW uM3cnepnBat

r,. Ay 6Ha, MockoBCcka o6bnact, Pycka oe

nmy ,MNawmcuinh Xunewpgapckwn“, yn. ,Uap AceH"
Pe3ome

B OGeAuMHEHUAT MHCTUTYT 3a AJpeHU u3caefBaHus - rp. [lyoHa (Pycka ®epepanus),
e/lHa OT IPUOPUTETHHUTE 3aJa4u B ,JlabopaTopus no Pu3srKa Ha BUCOKU €HEPrUU’ e Jja ce U3y4Hu
eKCTpeMaJIJHO ropeujata M IUTbTHA aJpOHHA MaTepus. Bbhopoc, MHOro akTyajeH B
cbBpeMeHHaTa pusnka. 0CO6eHUAT UHTEpeC KbM TaKUBa CPeJiU € CBbP3aH C Bb3MOXHOCTTA Ja
ce OTKpHe HOBO U C€/1ab0 U3CJIe[iBaHO CbCTOSIHUE HA MaTepuATa — KBapK-T/1oHHa m1asMa (KI'I).
CplLiecTByBaHe-TO M e IpeJiCKa3aHO OT CbBpeMeHHaTa TeOpUsl Ha CUJIHOTO B3aUMOJEHCTBUE —
KBaHTOBATa XpOMOJMHAMUKA.

W3ydyaBaHeTO Ha CBOWCTBaTa Ha KBapK-IJIIDOOHHAaTa IlJla3Ma MOXe Ja JoBeJe [0
OTrOBOpPUTE Ha pejula npobseMu B GU3UKaTa KaTO: ypaBHEHHUS Ha CbCTOSHUATA Ha si/ipeHaTa
MaTepus NPU BUCOKH IJI'bTHOCTH, Bb3HUKBaHe M CBOKWCTBA Ha $pa30BHUA NIpeXo/; B CbCTOSHHUE Ha
JleKOHQaNMBHT, Bb3CTAHOBSIBAaHEe Ha KHpa/iHaTa CUMeTpHs, CBOWCTBA Ha KBapK-aJpOHHAaTa
cMeceHa gasa ¥ HaJMuMe Ha KpUTUYECKH TOYKU Ha (pa3oBaTa Auarpama, a CblLo U Ja NPOSACHU
eBoJIIOLMATA HA BcesleHaTa 1 MexaHM3MUTe Ha 06pa3yBaHe HAa HEYTPOHHUTE 3Be3/U.

3a Tasu LieJ1 Ha TePUTOPUATA Ha MHCTUTYTA Ce Cb3/aBa HOB YCKOPUTEJEH KOMILJIEKC C
Ha3zBaHueTo NICA. OCHOBHMTE IieJIM Ha MporpaMara ca: Cb3/laBaHe Ha YCKOPUTeJIeH KOMIJIEKC
3a MOHM C BHCOKAa CBETUMOCT B JAuamna3oH Ha eHepruute o 11 GeV/n u cbBpeMeHeH
MHOroQyHKILMO-HaJIeH JIeTEeKTOP 3a M3CJieiBaHe Ha CObChLUTE Ha TEXKU HoHU. KoMmiekca
NICA BkJOYBa pas/JM4HA TUIOBE YCKOPDUTEJNM: JIMHEEH YCKOPUTeJ, YCKOPUTesJ Ha
npoMexJyThb4HU eHepruu (6ycrtep), HykJI0TpoH U Kosaizep. YCKOPUTEJHUAT KOMILJIEKC Iie
OTKpHe HOBM To0JIEMH BBb3MOXKHOCTU 3a npoBexzaaHe B OWAW nporpamu nmo pajuallMOHHU
TEXHOJIOTUH, OU0JIOTUS, MeJUIIMHA U T. H.

KmoyoBu aymu: NICA, OUAU, kBapK-I/It00OHHA NJIa3Ma, CUMETPUS, YCKOPUTEI
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HU3CJEABAHE CTPYKTYPATA HA JIEKHU AAPA

U. IlanTtaneen!, [I. Tones?, II. [laBsoB!, G. de Angelis?, I1. [leTkoB3, S. Iliev,
P. G. Bizzeti. A. M. Bizzeti-Sona, D. Bazzacco, E. Farnea, A. Gadea, H. Laftchiev,
S. M. Lenzi, S. Lunardi, R. Menegazzo, H. I'yteB?, R. Orlandji, D. R. Napoli, E. Sahin,

M. Stoyanova, C. Ur, H.-F. Wirth and M. Yavahchova
MHCTMTYT 3a AapeHNn macnepgBaHWAa U A4peHa
6yn. ,Uapurpagumgoe was8d” 72, Cod
2INFN, Laboratori Nazionali di Legnaro, Legnaro, Italy
3IKP, Cologne University, Germany

Pe3ome

MacoBaTta obsiact A=31 e OT ocobeH UHTepec 3a s/peHuTe PU3ULY, Topasu PakTa 4ye
TO3U pErvuoH IMO03BOJIsIBA €KCIIEpUMEHTU C oOrJejaJHU sfAApa. B Hacrosmara pabora ca
M3cJie[]BaHU XapaKTepUCTUKUTE Ha orJiefaaHuTe sapa 31S u 31P upe3 MmeTona Ha oTciabBaHe Ha
JonusiepoBoto orMectBaHe (MO/]0). 3a onpe/ie/isHETO Ha HAM-NMOAXOASAIIMTEe HAa4YaJHHA YCA0BHUS
3a eKcrepuMeHTUTe ce u3noJsi3BaT MoHTe-KapJsio kogoBe kato CASCADE, ype3 kouTo Morar aa
O6'bAaT omnpejieJieHW TOYHO NapaMeTpUTe Ha CHONlAa M MMIIeHaTa 3a [JaJleHHUsl eKCIIepUMEHT.
Bb36yseHU cbCcTosiHUA B ApaTa 31S u 31P 6saxa 3acesieHH, U3M0JI3BalKU CbOTBETHO U3XO0HUTE
kaHaiu In u 1p Ha peakuusata 20Ne + 12C. CHombT oT 20Ne, c¢ eHeprus 33 MeV, Gemule
npefoCTaBeH 3a I'bpBU O'bT 3a HawudA ekcnepuMmeHT oT PIAVE-ALPI yckopurtensa B
HallMOHasIHaTa JlabopaTopus B JleHspo, UTanus u cnektpoMmeTrbpa GASP. MuiieHaTa ce cbCTOU
oT BbIJiepo (rpadurt) c gebenrHa 0.75 mg/cm?, usnapeH Bbpxy 3/1aTHO $osuo ¢ fedesnHa 10
mg/cm2. Cbuo Taka Oelle HampaBeH bIJIOBO-KOpeJallMOHEH aHaJ U3 M3N0J3BalKU KoJa
CORLEONE.

BiaroaapHocru: ToBa u3cienBaHe e MoJKpeneHo OT bbarapckus HaydyeH GoH/[ 1O JOroBopa
Ne 08/6 ot 13.12.2016 .

KnwuyoBu aymu: aMa-cneKTpocKomusi, fiipeHa CTPYyKTypa, 31S, 31P, MouTe-KapJio, brijoBo-
KopeJianijioHeH aHaaus, GASP, MO/IO
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OLEHKA HA UHAUBUYA/THATA E®GEKTUBHA 103A OT BbTPEIIIHO

OBJIBYBAHE
H. bopucos u M. lllonosa
ny ,MNawmwcumuin Xumnewpgapckwn“, yn. ,Uap AceH"
Pe3rome

JleicTBMEeTO Ha HOHM3UPAILOTO J'bYeHHE BbPXy OpraHM3aMa 3amnoyBa C QU3HUYECKH
IpoLeC - B3aMMOJAENCTBHE HA TbYEHUETO C BELECTBOTO, T. €. C aTOMU Y MOJIEKYJIM HA ThKaHU U
opraHu. B ToBa B3aMMOJeWCTBUe, eHEepryusTa Ha KBAaHTUTE WM YAaCTULUMTE Ce M3pa3xo/Ba 3a
HOoHM3alus U Bb30y:KJaHe Ha aTOMUTe W MoJieKyauTe. [IpeMHHaBalWKU Ipe3 TbKAHTA,
pa3/IMYHUTeE J'bYeHUs U3Pa3X0BaT eHeprusTa Cy [0 pa3/iMieH HauuH. B cb1l0oTO BpeMe, eJUH U
Chll| BUJ J'bueHUe (raMa-J'buM, HEYTPOHU WM asnda- Ui 6eTa-4acTULM) C e/lHA U Chlia CUja
OKa3Ba pasJ/IMYHO BJIMSIHUE HA pa3/IMYHUTE ThbKaHU B opraHusMa. [IponechT Ha nmaHupaHe Ha
paboTaTa B cpeZia C HOHHM3UPALIO J’/bYeHHE € OT U3KJIIUUTEJSHAa BaXXHOCT 3a 6€301aCHOCTTA U
3/lpaBeTo Ha paboTeluTe, KaTO B CWJIa Ca peJulia MpaBU/a U YCJOBUSA, KOUTO UMAT 3a LieJ
MUHUMAaJIHOTO Bb3/leiCTBUE BbPXy OpraHU3Ma.

B HacrosimlaTa paboTa e HampaBeH IperJeJ Ha MeTOJla U eTanuTe NpU OlpejesissHe Ha
MHJWBUJya/lHaTa ePeKTHBHA J03a OT BBTPEUIHO OO/ bYBaHe NpPU paboTellu B cpeja C
MOHU3HUPaA-110 J'bYEeHHUeE.

KimoyoBu aymu: MoHusupaiio JrbYeHHe, 1033, UHAUBUAYaATHA ePEeKTHBHA /1033, BbTPENIHO
0b6JI'bYBaHE

ExB ELECTRON DRIFT EFFECTS IN THE NA61/SHINE TIME PROJECTION
CHAMBERS

Simona Ilieva
on behalf of the NA61/SHINE Collaboration
Department of Atomic Physics, Faculty of Physics, Sofia University, "St. Kliment Ohridski", 5, J.
Bourchier Blvd., B&164
Sofia, Bulgaria

Abstract
A description of the ExB effect in non-parallel electric and magnetic fields is given. The
influence of the effect on electron propagation is shown in case of 9 Tm magnetic field in the time
projection chambers of the NA61/SHINE spectrometer at the Super Proton Synchrotron, CERN.
Application of adaptive Runge-Kutta methods to account for ExB electron drift in simulation and
reconstruction of events is presented.

Key words: ExB effect, electron drift, adaptive Runge-Kutta methods
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NNPUJI0OKEHUE HA K/IMHUYHATA AO3UMETPHUA B TbYEBATA TEPAIINA.
AO3UMETPUYHO IIVTAHUPAHE HA /TbYEBA TEPAIINA HA METACTA3A HA
AECEH KOC KOPEMEH MYCKY.JI

[Inamena UBanoBa [lonoBa, Basnentun 'anuyeB KabaxoB
MnoBAaMBCKW yHuBepcutetT“MNanmculNo2KnneHnpgapcekHu

A6cTpakT

[IpouechbT Ha IUIaHMpaHe Ha JIb4YeJIeYeHHUEeTO e TPYLEH, Cb’bp»Ka MHOI'O CTBIIKA U BUCOKO
PUCKOBU JEUHOCTH, ThH KaTO BKJ/IOYBA U3I0J3BaHETO HA MHOTO U3TOYHHUIIM Ha MHQOpMaIu4,
obopyiBaHe U codTyep, a CbIIO0 Taka W B3aUMOJEUCTBUETO Ha pPa3/JIMYHU CIeLUaATUCTH,
y4acTBally B JibuesieyebHuUs MpPoILiec.

[Ipu Bcruku 60JTHU, KOUTO Cce 00JI'bYBAT C IMHEMHU YCKOPUTEJIH, Ce IpuJara TpPUU3MepHO
Jl03MMEeTPUYHO MaHUpaHe. OCHOBHOTO NpPHU HEro ce CbCTOM B TOBA, Ye OOJBbYBAHUAT 00eM U
KPUTHUYHUTE OpraHU Ce 3a/aBaT B opeAuLa OT cpe3oBe. TeXHUKUTe Ha 06J'bYBaHe, IpUIaraHu
C JIMHEeH yCKOPHUTeJI, A U30LEeHTPUYHU Y HajlaraT MapKHpaHe Ha U30IleHTbpa Ha Ko)XaTa Ha
nalueHTa WJM Ha UMOOWJIM3UpALUTe YCTpPOoMcTBa. U30LEHThPBT Cce MOCTaBs MPU M'bPBOTO
0o0/'bUBaHe Ha TepalneBTUYHHSA amnapaT B NPUCBCTBUETO Ha Jekap U (U3UK-I03UMETPHUCT,
M3TOTBUJI MHJWBUJYyaJHUA AO03MMeTpHUYeH IUIaH. EKcrieprMeHTasHaTa 4acT e MOCBeTeHa Ha
M3paboTBaHeETO Ha J03MMeTpHUYeH IJIaH c MaHupaia cuctema ECLIPSE 3a usBbpliBaHe Ha
J'byeTepanus Ha NaljMeHT C MeTacTas3a B /leCEH KOC KOpeMeH MYCKY.I.

B Hacrosuiata paboTra e HampaBeH MperJies, Ha UCTOPUYECKOTO pPa3BUTHE, KAKTO U
k1acupukanys Ha MeTOJUTe B JibyeTepanusTa. B 4acTTa, BKJ/I0OUYBalla [JA03UMETPHUYHOTO
IJIaHUpaHe Ha J'bueTepanusaTa ca ONMCaHU TeEXHUYECKHUTe YCTPOMCTBA Y MJIaHMpalllaTa cucTeMa
3a 3D 103MMeTPHYHO IIJIaHUPAHe Y NPOC/Ie/leHU eTaluTe Ha NPUJIaraHeTO U MPOBeX/JaHeTo Ha
npolieca Ha JrbyeTepanus ¢ IMHeeH MeAuLMHCKU yckopuTes VARIAN True Beam.

[IpakTHyeckaTa 3HAUMMOCT Ha paboTaTa ce CbCTOU B pa3paboTBaHETO Ha UHAUBU/yaJIeH
JlO3UMeTpHYEH IIJIaH 3a IpOBeX/aHe Ha MOJABUKHA eJIEKTPOHHO-I'bUueBa Tepalus,, CbBMECTHO C
IIATHU MeAWLIMHCKU ¢uU3uLu OoT MHorompodusHa O60JHMUILA 3a aKTUBHO JieueHUe ,YHU
Xocnutan”-rp. [laHaropuie. OTTOBOPHOCTTA U U3II'bJIHEHUETO HA MO-TOJISIMA 4YacT OT 3a/jlayuTe
10 OCUTYpSIBaHE Ha KA4YeCTBOTO Ca B 33J’b/DKEHHUSITA U KOMIIETEHTHOCTTA HAa MeJULIMHCKUTE
busuny.

KimouoBu aymm: /lo3uMeTpuueH IJaH, eJeKTPOHHO-TbYeBA Tepanusi, MeJAUIMHCKUA JIMHEEH
YCKOpPUTeE
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MOHTE KAPJIO CUMYJIALIMY 3A ONTUMHU3UPAHE HA PAIMALIMOHHATA
3AIIMTA HA IMKJIOTPOH TR-24

A. lemepxueB, H. 'ytes, I'. AcoBa, K. llleryHos u /I. ToHeB

MHCTUTYT 3a aapeHNW m3cnepBaHma u 4
6yn. " UHaporcedgdwe@ , 1784 Codua, Bb
Pe3womMe

B UHcTUTYyTa 32 i/ipeHu U3c/aeBaHUsA U iipeHa eHepreTrKa npu bbjrapckara akageMus
Ha HayKWUTe Ce U3BbpILIBA MMOATOTBUTEJHA paboTa 3a BBbBEXK/JAHETO B eKCIJoaTalyds Ha
UUKI0TPOH Mozen TR-24. To3u LUKJIOTPOH MOXe Ja reHepupa NPOTOHEH CHOI C eHeprus B
MHTepBasia oT 15 g0 24 MeV u Tok 0.4 mA, KaTo Te3W My NnapaMeTpu MO3BOJISIBAT JAa Obje
M3M0JI3BaH 3a NPOU3BOJCTBOTO HAa PaZJMOM30TONM 32 HYK/JIeapHaTa MeJULMHA U U3CJIe[BAHUSA B
obsacTTa Ha paJUOXHMMHUSATA, paAuobOUosoTHATA U sAApeHaTa ¢u3uKa. BbBexJaHeTo B
eKCIlJIoaTa-1[Usl Ha TaKbB TUIl ChbOP'bXKEHME U3UCKBA MpeABapuTeseH aHa/M3 Ha paJiMallMOHHO
3alMTUTHUTE CBOWCTBA Ha OyHKepa, B KOUTO lie O'bJe MOCTaBeHO. 3a LieJiTa HW3BbpllIBaMe
YUCJEeHU CUMYJIallMU OCHOBaBaliy ce Ha MoHTe KapJsio TexHuku usnosizBaku koga “FLUKA”,
KOWTO € LIMPOKO M3MO0JI3BaH 3a aHAJIM3 Ha PaJUallMOHHO 3alllMTHUTE CBOMCTBA HA YCKOPUTEJIH.
B Ta3u paboTa ca mpejcTaBeHW pe3yJTaTU 3a JIBe TeOMETpUM - ONpocTeHa cdepHyHa
reoMeTpusi U OyHKep Cc peasHU pa3Mepu. M3cienBaH e edpekTa OT AOMbJIHUTENHA JOKAJIHA
3al[MTa OKOJIO MUIIIeHAaTa U U3IMO0JI3BAHETO Ha 6ETOH C pa3/IMueH XMMUYEH ChbCTaB HA CTEHHUTE
Ha OyHKepa. CbIllO Taka ca NMOJIydeHU pe3y/TaTH 3a pasnpezesieHUeTO Ha aMOHeHTHaTa [03a
HEYTPOHUTE W rama J'b4eHHEeTO, KaKTO U 3aTUXBaHETO UM NpPHU Pa3jMYHU BHUJOBE JIOKaJHA
3all[MTa M PeXUM Ha paboTa Ha ChbOpbXKeHUEeTO. M3cjeBaH € U U30TONMHUS ChCTAB HA 4acT OT
creHuTe cief 20 roquHY eKCIlIoaTalys.

BiarogapHocTH: M3cienBaHuATa ca U3BBbPIIEHHU C NoJAKpenaTa Ha PoHA HAyYHU U3CJie[BaHUS
poropop No. M 18/2, 12.12.2017 u ot HayuonanHa mnporpama “Miuagu y4eHU U

HNOCTZOKTOPaHTH” $UHAHCUpaHa OT MUHUCTEPCTBO HA 06pa30BaHMUETO U HayKaTa.

KmoyoBu aymu: Monte KapJio, FLUKA, pagvanuonHa 3amura
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HAHOKOMITO3UTH OT NOJIMMEP-HOHHU KOMIIJIEKCH PEO/PVP /NalO,,
AOTHUPAHU C TiO: HAHOYACTHUILY, 3A Na+ EJIJEKTPOJIMTHU ITPUJIOKEHUA

Toxop E. Bnaxos, I'eopru B. Xamxuxpucros, Hopaan I'. MapuHoB
MHcTuTyT no ®usaumka Ha TBbppapoTOo Tano

“ AK a/

Bbnrapcka AKkapgemMmsa Ha Haykwurte, 6yn. “Uapwur pa,

Pe3ome

EkcneprMeHTa/lHO ca u3cjJe[BaHU eJeKTPUYECKM U JUeJIeKTPUYHU CBOMCTBA Ha
HaHOKOMIIO3UTHU WOHHO-NIPOBOJSAILM IOJTMMEPHHU €JIEKTPOJIUTH, KOUTO ca 6a3MpaHu Ha CMeC OT
JiBa noJsinMepa: nosau(etuneHoB okuc) (PEO) u nonuBuHuanuposnaon (PVP) B cboTHOEHHE
70:30 TersioBHU npoueHTH (wt.%), c fo6aBka Ha HaTpueB MeTtanepuoat (NalO4) c kKoHLeHTpa-
nua 10 wt.% [1, 2]. [lonrumepHo-iioHHUTe KoMmiekcu PEO/PVP/NalOs ca goTupaHu c Majako
Kosm4uecTBO (10 3 wt. %) TiO2 HaHOYacTHULM CbC cpefeH pa3Mep ~ 10 nm. XuMU4eCKU-CTabUIHU
TbHKHU cJioeBe (¢ gebearHa 150 um) ot cunTe3upanuss PEO/PVP/NalO4/TiO2 TBbpA nosiMMepeH
eJIeKTPOJIMTEH MaTepual ca (OpMHUpaHM 4Ype3 CTaHAApTHA TEXHOJIOTUS - HU3MapeHue Ha
OTJIMBKAa OT pa3TBOP. EjlekTpuyeckuTe U AMesIeKTPUYHN CBOMCTBA Ha Te3M HAHOKOMIIO3UTHU Ca
M3cJe/iBa-HU Ype3 KOMIJIEKCHA eJIeKTpUUYecKa MMIeJaHCHA U ueJIeKTPUYHA CIEKTPOCKONHUS B
yecTtoTHaTa o6Jiact 1 Hz - 1 MHz. Onpe/iesieHa e 3aBUCMMOCTTA HAa HOHHATa UM POBOJUMOCT U
JIUeJIeKTPUY-HUTE UM CBOMCTBA OT KOHLIEHTpPALUATA Ha BKJIOYeHUTe B TAX Ti02 HaHOYACTHUIIY.
[TonyyeHUTe pe3ysTaTH IOKA3BaT, ye C yBeJrMyaBaHe Ha KOHUeHTpayuaTa Ha Ti02 HaHo4yacTUL U
pacrtat Na*-lOHHaTa NPOBOAUMOCT U JuesleKTpuyHaTa (QYHKIMSA Ha HAHOKOMIO3UTHUTE
enektpoautu PEO/PVP/NalO4/TiO2. TakMBa HAHOKOMIO3UTH Ca aTpakKTUBHU 3a Nat*-
eJIEKTPOJIMTHU NPUJI0KEHUSL.

BbaarogapHocTu: H3cineaBanusita ca ¢ ¢uMHAHCOBATa nojkpena oT EBponeiickusi PernoHasneH
®onpg 3a Pa3Butue, B pamkuTe Ha OnepatuBHa IIporpama “Hayka u O6pa3oBaHue 3a
HuTtenurenteH Pactexx 2014-2020”, lpoekt CoE “HamuonaneH lleHTHp 3a MexaTpoHUKa U
Yuctu TexHnosorun“, BGO5M20P001-1.001-0008-C01. Pa6oTaTa € YaCTUYHO MOAIIOMOTrHAaTa U OT
MunucTtepcTBoTO Ha Haykata u O6pasoBaHueTo Ha Pbbiarapus B pamkuTe Ha HanuoHasHaTa
UscnepoBarescka [Iporpama "Muagu yuenu u noctaokropantu” DCM # 577 / 17.08.2018.
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NEMATIC NANOCOMPOSITES FROM LIQUID CRYSTAL E7 AND GRAPHENE
NANOPARTICLES FOR ELECTRO-OPTICS
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Abstract

We have experimentally studied the electro-optical (EO) response of nanocomposites
produced from nematic liquid crystal (LC) E7 doped with graphene nanoparticles (GrNPs)
(nanoflakes) at concentration of 10-3 wt.%. From such room-temperature nematic nanomaterial
were prepared thin (7 pm) films in LC cells having planar orientation, achieved through parallel-
rubbed polyimide alignment nanolayers of the cells [1]. Besides voltage-dependent optical
transmittance of the films upon external alternating-current (AC) electric field, their room-
temperature ionic conductivity was also measured. For purpose, complex electrical impedance
spectroscopy was applied, in the frequency range from 0.5 Hz to 1 MHz of the applied AC electric
field. The electrical and EO properties of the GrNPs/E7nanocomposites with dispersed GrNPs
were correlated. The obtained results indicate that GrNPs considerably improve the EO
performance of the studied nanocomposites, being nematic nanomaterials at ambent
temperatures, i.e., the nematic order and the other nematic-related properties of the LC host
remain independently of the presence of GrNPs in the bulk of the LC host. That is why, such
nanomaterials are more attractive for use in various EO devices working at ambient
temperatures than pure nematic LCs.

Acknowledgements: Work supported by the European Regional Development Fund within OP
“Science and Education for Smart Growth 2014-2020”, Project CoE “National Center of
Mechatronics and Clean Technologies“, BGO5SM20P001-1.001-0008-C01. This work was partially
supported by the Bulgarian Ministry of Education and Science under the National Research
Programme "Young scientists and postdoctoral students" approved by DCM # 577 / 17.08.2018”".
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ELECTRICAL MEASUREMENTS FOR STUDY OF LANGMUIR-BLODGETT
MOLECULAR MONOLAYERS OF PHOSPHOLIPIDES
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Abstract

Langmuir-Blodgett (LB) molecular monolayers (thickness of 3 nm) from phospholipide
Dipalmitoyl-Phosphatidyl-Ethanolamine (DPPE) labeled with molecules of the fluorescent
compound NitroBenzoxaDiazole (NBD) were studied by complex electrical impedance
spectroscopy in the frequency range from 0.1 Hz to 3 MHz, as well as by means of other electrical
measurements by applying direct-current or alternating-current electric field on the prepared LB
films. Such DPPE-NBD molecular monolayers can be used for chemical sensors for environmental
monitoring [1]. The results show that the applied experimental techniques are able to
characterize the interface of the studied LB monolayers. In particular, from analysis of the
frequency spectra of both real and imaginary parts of complex electrical impedance measured for
the studied DPPE-NBD LB monolayers, one can obtain the key electrical parameters of the
interfaces, such as the Ohmic resistance, the charge transfer resistance and the electric double-
layer capacitance, and to estimate the ion conductivity and diffusion of ions through the LB films.

Acknowledgements: Work supported by research project “New effects in nano-thin ordered
organic films (Langmuir and Langmuir-Blodgett) and their use for conceptual development of a
new generation of biosensors for working in a fluid environment at ambient conditions and real-
time monitoring of hard-to-find water pollutants (anti-terrorism) or early diagnosis by tumor
markers (acronym NanoBioSensors)” (contract N2 KP-06-OPR 03/9) by the Ministry of Education
and Science, through the National Science Fund of Bulgaria. This work was partially supported by
the Bulgarian Ministry of Education and Science under the National Research Programme "Young
scientists and postdoctoral students" approved by DCM # 577 / 17.08.2018".
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ELECTRICAL IMPEDANCE SPECTROSCOPY STUDY OF NOVEL ELECTROLYTIC
SYSTEMS COMPOSED FROM POLYMER POLYETHYLENE OXIDE (PEO) AND
LIQUID CRYSTAL E8
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Abstract

The electrical response of novel electrolytic systems composed from polymer
polyethylene oxide (PEO) and the mesogenic liquid crystal (LC) mixture E8 was studied upon
temperature variation. Free-standing films (thickness of 0.1 mm) of flexible composite
electrolytes were produced by solution casting technique from PEO and E8LC at a ratio PEO:EBLC
70:30 wt.% [1]. Such electrolyte systems were measured by complex electrical impedance
spectroscopy in the frequency range from 0.5 Hz to 1 MHz of the applied electric field. The
thermal behavior of PEO/E8LC electrolyte films were analyzed and interrelated to their
structural properties. The temperature-dependent change of ionic conductivity and the
corresponding characteristics of PEO/E8LC electrolyte films were compared to those of films of
pure EBLC measured under the same experimental conditions. As a result from the inclusion of
the mesogenic E8LC, the ionic conductivity of the studied PEO/E8LC blends is considerably
increased. Thus, such polymer-LC composite materials are attractive for sensorics, mechatronics
and soft electronics applications.

Acknowledgements: Work supported by the European Regional Development Fund within OP
“Science and Education for Smart Growth 2014-2020”, Project CoE “National Center of
Mechatronics and Clean Technologies“, BGO5M20P001-1.001-0008-C01. This work was partially
supported by the Bulgarian Ministry of Education and Science under the National Research
Programme "Young scientists and postdoctoral students" approved by DCM # 577 / 17.08.2018”".
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EFFECT OF pH ON THE CONTROLLED RELEASE OF CUCRCUMIN FROM
ALGINATE-CHITOSAN NANOPARTICLES
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Abstract

Nano-sized materials are attracting lot of attention from the specialist around the world,
because of their tunable properties and wide diversity of application. Due to their influence in the
field of medicine and pharmacy, an entire new scientific area has been established - nano
medicine. In this study, the authors present the effect of the pH on the drug release properties of
alginate-chitosan nanosized polyelectrolyte complexes (PECs). For this purpose, the
encapsulation efficiency and drug-release kinetics of nanocomplexes synthesized in mediums
with different pH are examined. DLS was used to observe the average sizes of the complexes.
ATR-FTIR was used in order to examine the interactions between the encapsulated curcumin and
the chitosan/alginate PECs. To describe the drug release process in the chitosan/alginate
systems, the experimental results were extrapolated according different models and the most
suitable ones were presented.

Keywords: alginate; chitosan; curcumin; nanocomplexes; drug-release

IMMOBILIZATION OF B-GALACTOSIDASE IN CHITOSAN/XANTHAN AND
XANTHAN/CHITOSAN MULTILAYER FILMS
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Abstract

The paper presents the investigation of polyelectrolyte multilayers deposited on polylactic
acid substrates. The substrates were charged in a corona discharge. Positive 5 kV voltage was
applied to the corona electrode and 1 kV voltage of the same polarity as that of the corona
electrode was applied to the grid. Time dependences of the normalized surface potential of PLA
substrates were studied. Layer-by-layer (LbL) deposition technique was used for the creation of
the multilayers. The proper LbL deposition of the layers was accomplished by ensuring that the
first built-up layer always possessed an electric charge opposite to that of the substrate. The
enzyme [3-Galactosidase was immobilized in the obtained polyelectrolyte multilayers. An
investigation of the biochemical characteristics of (-Galactosidase and trans-galactosidase was
conducted.

Keywords: polylactic acid, corona discharge, polyelectrolyte multilayers, immobilized enzymes,
B-galactosidase
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MATHUTHU HAHOYACTHUIHU 3A HACOYEHA 1OCTABKA HA JIEKAPCTBA

CtanuciaBa CuMeoHoBa, Hukosiait 3axapues, bucepa I[lunnyesa

Kategpa , PapmMalLeBTUWUYHUW HaykKkwun“, bPapmMauesT
MegunumHcKkun Y-AilmpepaBTebyn. . Bacunun Anpwunnol
Pe3ome

HaHopa3sMepHUTE CTPYKTypd NpPeACTaBASBAT H3KIIOYUTEJSHO YAAa4HO pelieHhe Ha
TbpCeHUTe OT ¢dapMalleBTUYHATA HayKa Bb3MOXXHOCTH 3a MOA0OpsiBaHe ePeKTHBHOCTTA Ha
MIO3HATH JIEKAPCTBEHHU BellleCTBA Ype3 BKJIIOUYBAHETO UM B MHOBATHBHH TePalneBTHYHU CUCTEMH,
KOUTO IpeAJjiaraT KOHTPOJHMPAHO UMM OCBOOOXKJaBaHe B OIpejesieHa TapreTHa 30Ha.
HaHopaMepHM cHCTeMH 3a [0CTaBsiHe Ha JieKapCTBa ca M3CJeJBaHH B NPOJb/KEHHE Ha
HSIKOJIKO ZIeCETUJIETHS, @ MHOTO OT XapaKTePUCTUKUTE, KOUTO 'Y MPABAT aTPAKTUBHU HOCUTEHU
Ha JIEeKapCTBa, ca ;00pe U3BECTHH.

[ToTeHIIMaIHOTO NPUJI0XKEHHE HAa MAarHUTHY HAaHOYACTUIM Ha 6a3aTa Ha pa3/iIMdHU chepu
KaTO ChbXpaHEHHEe Ha eJIeKTPOeHeprusl, KaTajau3a, CEH30pHU YCTPOMCTBA U Ap. OT J0CTa BpeMe
NpUBJMYa MHTepeca HA y4yeHUTe. busiarogapeHre Ha OHOJIOTMYHATa CbBMECTHMOCT,
HETOKCUYHOCTTA, XUMHUYHATa U MeXaHW4YHa CTaOUJIHOCT, B JIOIIbJIHEHHE KBbM CIOCOOHOCTTA 3a
KOHTPOJIUPAH TPAHCIOPT, Ceé PAa3KpPUBAT Bb3MOXXHOCTHU 32 MPUJIOKEHHE B OUOMEAUIIUMHCKHUS
cektop. To3W BHJ, HAHOCHUCTEMH OOXBAIlaT TOJIIM KJlaC HaHOpa3MepHHW MaTepHald C
pPEeBOJIIOIMOHEH MOTEHIMAJ B JIUaTHOCTUKATA U TepaleBTUYHATA NPaKTUKa. B 3HauuTesieH 6poi
ciyyau obade ce HabJIOJABAT 3aTPY/IHEHUS MIPU OBJIA/[IBAHETO Ha IMpoljeca Ha Chb3/laBaHe UM U
IIOCTUTAaHETO HAa OYAaKBaH pe3yJiTaT. Hepa3TBoOpMMOCTTa BBB BOJIHA Cpe/ia U CKJIOHHOCTTA KbM
arjioMepanusi HampuMep OrpaHUYaBaT UIMPOKOTO NPUJIOKEHHMEe Ha Te3U CTPYKTypu 3a
OHMOMEeUIMHCKH 1.

Hacrtosimjata paspaboTka pasriex/ja BUJOBETe MAarHUTHA HAHOYACTUIM, PA3JIMYHUTE
OYHKIIMOHA/JHA MaTepuasii U TEXHUKUTE 3a IMoJiydaBaHeTO WM. H3BbplieH e aHaiu3 Ha
JIUTePATYPHUTE JJAaHHU OTHOCHO BJIMSIHUETO HA PA3/IMYHU QU3WYHU PAKTOPU U TEXHOJIOTUYHHU
NPOMEHJIMBU BBPXY TepaNeBTHUYHHUS MOTEHLMAJ Ha KOHCTPYHMPAHUTE MaTepHUa/M, KAaKTO M Ha
NOJX0/AUTe 33 NOJ00psiBaHe Ha TAXHATA €ePEKTUBHOCT.

Ki1l090BM AyMU: MarHuTHU HAHOYACTUIM, TapreTHA Tepanus, JIeKapCTBO-A0CTABSALA CUCTEMH,
NPOTHUBOTYMOPHA Tepamnus
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HAHOPA3IIPAIIMTE/IHO CYIHEHE: HAAEXKAEH CbBPEMEHEH I1OAX0/] 3A
INIOJIYYABAHE HA JIEKAPCTBEHHU HOCHUTEJIN

Hukosai 3axapueB, CTanucaaBa CuMmeoHOBa, brucepa IuinyeBa
MeagunuunHCcku Yy-HWBeeBpxwWBT,@BMyBBdlc n n Anpunnos

Pe3ome

HaHopa3sMepHU cucTeMM ca U3C/Ae/IBaHU B NPOJAb/DKEHUE HA HIKOJIKO JleCETUJIETHS, a
MHOI'0 OT XapaKTEePUCTUKUTE, KOUTO I'M NPABAT aTPAaKTUBHU HOCUTEJIM Ha JIEKApCTBa, ca Ao6pe
M3BEeCTHU. EJHO OT OCHOBHUTE NMpeJUMCTBAa HA HAHOYACTULUTE € MaJKUAT UM pa3Mep, KOUTO
M103BOJIsIBA NMPEMUHABaHe Npe3 HAKOW GUOJIOTUYHU GapHhepH U AOCTBIl 0 TapreTHU T'bKaHHY,
0COGEHO TMpU MoJead C MojgudUIlMpaHa MOBBPXHOCT 3a OCUIYpsiBaHE Ha KJeTbhYHa
cnenPpUYHOCT HAa HocuTeJis. OCBEH TOBa, Bb3MOXKHO € Jla Ce OCTUTHE BUCOKA epEKTUBHOCT Ha
BKJIIOUBAaHe Ha JIEKapCTBEHHUTE BelleCTBa PU MHKAICYJIUPAHETO UM B HAHOHOCUTEJIUTE, KOETO
B 3aBMCHUMOCT OT MPUJIOXKeHAaTa TEXHUKA 3a NIoJlydaBaHe MOXe /ia 6'bJle NpUYKHA 3a pa3/inyus B
CBOMCTBaTa U 6MopapMaleBTUYHOTO UM NIOBeJleHHE.

3a moJsiyyaBaHe Ha HAHOYACTHULM Ce NpWaraT HIKOJKO MeToja (eMyJrupaHe c
u3MnapeHve Ha pas3TBopuUTess, AUdy3uss WJIU 0OpaTHMO U3COJIBAHe, MOJUMEpHU3aLUsA U
MOJIMKOH/IeH3allusl), YUUTO NPOU3BOACTBEHU MapaMeTPH MOraT 3HAYUTEJHO Ja TMOBJUASAT
TEeXHUTE XapaKTEpPUCTUKH (pasMepyd W pasnpejesieHUWe @0 TOJIEMHHA, 3eTa MOTeHIHaJ,
CTPYKTYPHO-MOPQPOJIOTUYHU 0COOEHOCTH, e(PeKTUBHOCT Ha HaTOBapBaHe C JieKapCTBEHU
BellleCcTBa, 6ModapMalieBTUUHO NTOBeleHUe U Jp).

TexHOJIOTUYHUAT HanpeAbK Npe3 MocjJeJHUTe TOAUHH JI0OBEJle 10 YChBbPIIEHCTBAHE HA
NpPOM3BOJACTBEHATA amaparypa M MO3BOJM JAa ObJAT MOCTUrHATH o6ellaBallyd pe3yJTaTH
MOCPEeJCTBOM TexXHHWKAaTa Ha HaHOpA3MpallMTeJHO CylleHe. MeToabT ce OCHOBaBa Ha
TpaHcdopMalMsTa Ha pa3TBOPH, €EMYJCHUUM U CYCIIEH3UU B TBBPAU CYXH YaCTHIU C
pa3Hoo6pas3Ha CTPYKTYpa U CBOMCTBA, U MO3BOJISIBA KOHTPOJMPAHO U 6€30MaCHO NMPOU3BO/ICTBO
Ha HaHOpa3MepHHU CTPYKTYPH NPU ChbXpaHsIBaHe Ha MOJIEKYJHATA aKTUBHOCT MOPaJU LAASAIIN
NPOU3BO/ICTBEHU yca0BUsl. OCBEH TOBA, METO'bT € JIECHOAOCTbIIEH, €IHOCT'bIIaJIEH U FapaHTHUpa
BUCOKHU JIOOMBY IPU MUHUMAJIHU KOJIMYECTBEHU 3ary6u.

[lenTa HA HacToALMA 0630p € Jla pa3rJe/a B JAeTalyd MeToJa Ha HaHOPa3MpPaLUIUTETHO
CyllleHe U Jla CUCTeMaTH3upa JAaHHUTE 32 BJUSHUETO HA PA3IMYHU NMPOU3BOJICTBEHU paKTOpH
BbPXY CTPYKTYPHO-MOPPOJOTUYHUTE XapaKTEPHUCTUKU HAa HAHOYACTULIUTE U 6rodapMaleBTHY -
HUTE UM OTHACSIHUS.

Kiro4yoBu AYMHU: HAHOYACTHUIH, TAPreTHa Tepalud, pa3lIPp’bCKBATEJ/IHO CyllIEeHe
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ELASTICITY OF SYNTHETIC LIPID BILAYERS IN AQUEOUS ENVIRONMENT
WITH LOW pH

V. Petroval, A. Stoyanova-Ivanoval! and V. Vitkoval
linstitute of Solid State Physics, Bulgarian Academy of Sciences,
72 Tsarigradsko ShasBlvd. 1784 Sofia, Bulgaria

Abstract

The determination of the maximum allowable concentration (MAC) of a pollutant is an
important task for the researchers in modern ecology. Mostly, pollutant MACs are calculated on
the basis of studies implying experiments with animals or statistical risk assessment. The normal
functioning of human organisms can be affected by abnormalities occurring at organ, histological
and cytological levels. Therefore, thorough research is indispensable for quantifying the impact
of emissions of various types on living organisms and underlies the determination and the
establishment of MAC for any pollutants as well as their subsequent monitoring.

In the present work, lipid vesicles (or liposomes) are exploited as a rough model of
biological cells. The liposomes are prepared from mixtures of phosphatidylcholine (PC) and up to
20 mol% of phosphatidylserine (PS) in aqueous solutions with pH 5 and controlled ionic strength
(0.01 M NaCl). Lipid membranes are monitored by phase contrast and fluorescence in the
temperature interval between 20°C and 30°C. It is revealed that the pH-value of the solution
affects the stability and the morphology of lipid membranes [1-3]. Bilayers exhibit complex phase
behaviour in the studied temperature range. The bending modulus of PS-PC membranes is
determined in their liquid state by means of thermal fluctuation analysis [4]. The experimental
results show that the presence of 20 mol% of PS in the bilayer stiffens considerably the
membrane at pH 5 and increases its bending modulus with around one third compared to its
value for pure PC membranes.

Acknowledgements: The authors acnowledge support from the National Science Fund at the
Ministry of Education and Science of Bulgaria (Grant DN08-7/2016).
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B(Pb)SCCO CERAMICS WITH POTENTIAL APPLICATION AS ADDITIVES IN
RECHARGEABLE Ni-Zn BATTERIES
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Abstract

Nickel-zinc alkaline batteries represent a potential cheaper alternative in the secondary
battery market. The nickel-zinc electrochemical system is a promising candidate for alkaline
storage batteries. It exhibits good performances: energy density of 55-85 Wh/kg; power density
of 140-200 W/kg; open-circuit-voltage of 1.75 V, and a self-discharge rate of < 0.8% per day. The
electrode active materials used in the Ni-Zn system are lowtoxic, inexpensive materials, and exist
in abundance in nature. Various metal oxide and hydroxide additives (Bi203, PbO, Ca(OH)z) have
been investigated as a solution to problems such as changes in the Zn electrode shape and
formation of zinc dendrites, surface passivation and hydrogen evolution, and thus reducing the
battery life. Other studies have shown that Bi203 and CuO can be reduced to metals under
alkaline conditions similar to the Ni-Zn battery electrolyte creating a metal matrix which aids in
nucleation and conductivity. The conductive cuprate ceramics Bi1,7Pbo,3Sr2CuOx (BSCO 2201) and
Bi1,7Pbo,3Sr2CaCuz0x (BSCCO 2212), exhibiting superconductivity at low temperatures (80-100K),
also find an application as an additive to the zinc electrode in alkaline Ni-Zn batteries. According
to BG Patent Reg. # 111646/2013 and others works this leads up to a 30% increase in cycling
life.

This review is focused on the electrochemical reduction behavior of BSCCO 2201 and
BSCCO 2212 conductive ceramics produced by solid state synthesis. It is aimed to elucidate the
positive role of these additives on the batteries' functions.

Acknowledgments: This work was part of a bilateral project between the Bulgarian Academy of
Sciences and Estonian Academy of Science, Tallinn University of Technology (Estonian projects
TK 141 IUT 19-28), as well as part of project N2 KII-06-M29/3, funded by the Bulgarian National
Scientific Fund.
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DROPLET EVAPORATION, INFLUENCED BY RESONANT OSCILLATIONS DRIVEN

BY AN ELECTRIC FIELD
Gergana Mihova, Andreana Andreeva, Nikolay Zografov
Sofia University “St. KI'i ment Ohridski ",
Abstract

In this work, we represent the “Resonant droplet tensiometry” (RDT) [1] as a tool to study
droplet evaporation. A sub-millimeter-sized pendant droplet of deionized water evaporates in
the air at room temperature. During its evaporation, the droplet is subject to a frequency-
modulated AC electric field that generates axisymmetric resonant oscillations in mode n = 1 The
evaporation is considered in constant temperature conditions. A stroboscopic imaging technique
has been used to measure the droplet radius with an accuracy of 10®¢ m [2]. Measuring the
change of the droplet radius with the time, and using the d2-law for droplet evaporation, we
estimate the droplet evaporation coefficient v of the oscillating droplet [3]. The obtained results
have been compared with those for identical pendant droplets in the absence of oscillations and
electric field. The influence of the resonant oscillations on the droplet evaporation has been
discussed.

Acknowledgements: This study is supported by the Bulgarian State Budget and Sofia University
“St. Kliment Ohridski” under a project for scientific research with contract number 80-10-
83/15.04.2019. Laboratory “Resonant Droplet Tensiometry” is a part of the “National center of
mechatronics and clean technologies“ BGO5M20P001-1.001-0008-C01.
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BIOMIMETIC LIPID MEMBRANES - ELECTROCHEMICAL AND MECHANICAL
PROPERTIES

Ognyan Petkov!, Angelina Stoyanova-Ivanoval, Rumiana Dimova?,

Krassimira Antonoval and Victoria Vitkoval
linstitute of Solid State Physics, Bulgarian Academy of Sciences,
72 Tsarigradsko Shose Blvd. 1784 Sofia, Bulgaria
2Max Planck Institute of Colloids and Interfaces, Science Patkn@d424 Potsdam, Germany

Abstract

Lipid bilayers were exploited as a model system for studying the electrical and mechanical
properties of biological membranes [1]. Giant unilamellar vesicles (GUVs) were prepared from
palmitoyl-oleoyl (POPC) or stearoyl-oleoyl- (SOPC) phosphatidylcholine using electroformation
[2] in aqueous solutions of sucrose and at controlled pH and ionic strengths. Two types of
experiments were performed for the measurement of the bending modulus [3] and the electrical
capacitance of lipid membranes [4]. The bending rigidity of SOPC membranes at decreasing pH of
the aqueous medium was deduced from shape fluctuation analysis of quasispherical GUVs [5].
Our results indicate a slight stiffening of SOPC bilayers at increased solution acidity. The
capacitance measurements were performed using vesicle electrodeformation under AC fields at
frequencies in the range of 0.5-10 kHz [6,7]. The capacitance of POPC bilayers was measured in
bidistilled water as well as in aqueous solutions of sucrose with several concentrations from 50
to 200 mM with and without 0.1 mM of sodium chloride. The experimental results showed that
the membrane capacitance increased with increasing the sucrose concentration in the aqueous
medium thus suggesting an effect of the sugar molecules on the studied membrane property.

Acknowledgements: Support from the National Science Fund at the Ministry of Education and
Science of Bulgaria (Grant DN08-7/2016) is acknowledged.
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INFLUENCE OF CERAMIC COATING FORMATION CONDITIONS ON THE
PROPERTIES OF AIN-SiC AND AIN-SiC-TiB2 SYSTEMS

B. Mazilint, S. Lytovchenko?, V. Beresnev?, D. Gorokh?, I. Podchernyaeva?
1V. N. Karazin Kharkiv National University, 4, Svobody Sq., 61022 Kharkiv, Ukraine
2Frantsevich Institute for Problems of Materials Science, National Academy of Sciences of Ukraine,
Krzhizhanovsky str., 3, 03142 Kyiv, Ukraine

Abstract

The use of ion-plasma technologies in science and industry is constantly expanding. These
technologies, in particular - magnetron sputtering, make it possible to form functional coatings
on the surface of objects whose properties can be varied by changing the composition of the
cathode target and the conditions of condensate deposition.

This research considers the possibilities of obtaining functional protective coatings by
magnetron sputtering of a ceramic material (target) based on AIN-SiC and AIN-SiC-TiB2. As
coatings, which has high mechanical and thermal properties, we chose two materials of the
following composition (wt.%): 50 AIN - 50 SiC and 50 AIN - 35 SiC - 15 TiBaz. The target with a
diameter of 75 mm, a thickness of 4.0 mm was made by hot pressing and slip casting. The
coatings were formed on substrates made of X18H10T stainless steel. Deposition was carried out
in a working gas - argon, and in a gas mix of argon and nitrogen. The coatings were formed in
two modes - when a constant negative bias potential of -200 V was applied to the substrate and
without supplying such a potential.

The morphology and chemical composition of the functional coatings surface has been
investigated. The thickness of the coatings was measured by studying transverse sections of
samples using scanning electron microscopy. The wear resistance of the coatings was determined
by the results of sclerometric tests using a scratch tester.

As a result of the experiments, it was found that the composition of the working atmosphere and
the power of the magnetron discharge do not affect the erosion rate of various elements of the
target.

Keywords: Magnetron Sputtering, Adhesion, Composite Target, Morphology, Protective Coating
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Section: Electronics, Communications and Technology

CUHTE3 HA ®UJITPU 3A ONTIPEAEJIAHE PA3CTOAHUETO MEXAY ABA
JIETATE/IHU AIIAPATA

BukTopusa YaBaapoBa Ypy4deBa, Kasosas OpsivHoB Koes

Pe3omMme
B MHOro nmpakTh4ecKH 3aJlayd Ha paJjJMOHABUTALlMATA Ce Hajlara TOYHO M3MepBaHe Ha
Pa3CTOSIHUETO MeXAy JBa JeTaTeJHU amapata. OCBeH TOBa e Heob6X0JMMO Ja ce MOoAJbprKa
M3MEPEHOTO pa3CTOssHUE Jla ObAe MO-FoJIIMO OT JajJieHa KpPUTUYHA CTOMHOCT, C IieJ
ocurypsiBaHe 6e30MacHOCT Ha MoJieTUTe. B AoK/Iaza ToBa e peasiM3UpPaHO C MOMOIITA HA JBa
aJITOPUTbMa 32 CUHTE3 Ha QUITPHU, KJIACUYECKH U MOAUDULIMPAH.

Keywords: pasjnoHaBuraiys, jetateJsjieH anapat, QUaTparys

MJIAA U3O0BPETATEJI

Kocranun . Hepes, Ilumutsp K. Henen
My ,MNancuin x®Ne KAWTKEAXPHCOK/MO'T Y e H GakynTtert, rp.

Pe3ome
“Munag n3obperaTten” e maaTdopMa H3II/I0 HACOYEeHA K'bM 3a MOoATIOMaraHe Ha CTyZeHTH,
KYpPCaHTU U TpernojjaBaTesv MO eJeKTPOHMKA, MUKPOIPOIeCOPHA TEeXHHWKA U MPOrpaMHUpaHe,
NpeloCTaBINKHU UM IT'bJieH HAabop OT y4yeOHU MOCOOHS W xapJyep Heo6X0JAUM 3a TAXHOTO
oby4HHUe.

Kinwo4oBu aAymMu: 06y4yHue, CTyZ€HTH, IpOorpaMUupaHe, eJleKTPOHUKaA

IMPUJIOKEHUE HA TAKTUYECKHN KOMYHUKALIMOHHU ITPOTOKOJIN 3A
INPEHOC HA UH®OPMALIUA

Mapusa MUBanoBa BuzeBa
HBY ,Bacwuwn JleBckwn®*“, pkyoenrna, NempomnoRegnRn"
Pe3ome

B AOKJIaZla Ce HU3ACHABA MNpPpeAHA3HAYEHHUETO KW OCHOBHHUTE BB3MOXKHOCTH HaA
TaKTUYeCKUTEe KOMYyHHWKaLlMOHHU cHhcTeMH. [laBa ce nH$opManus 3a yCbBBPIIEHCTBAIUY Ce
npotokos Link 16, HeroBuTe XapaKTepUCTUKH U npujaoxeHus. llle ObaaT mnokaszaHU U
BBb3MOXHOCTUTE MY 3a pa3BHETHE, KOUTO 6Mxa oKasaJu OTPOMHO BJIMAAHHWE B KOMYHUKALIUATA B
aBUaLMATA, KAKTO BOEHHA, TaKa U I'PaKlaHCKa, BOEHHOMOPCKUTE CUJIU U B IPyTU ChepH.

KimroyoBu AymMM: ABrUanus, eJleKTPOHMKA, KOMyHUKalLus, poTokoJ, Link 16
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THE METHOD SINGULAR INTEGRAL EQUATION IN OSCILLATION OF
PROBLEMS LIQUIDS IN COAXIAL SHELLS

0. Usatoval, E. Strelnikovals3, L. Rozova?, Y. Naumenko!?
linstitute of Mechanical Engineering A. N. Podgorny NASU,
st. Pozharskogo, 2/10, Kharkiv, Ukraine, 61046
2Nati onal Technical University “Kharkiyv
st. Kirpicheva 2, Kharkiv, Ukraine, 61002
3Kharkiv National Uhiversity, Freedom square 4, Kharkiv, Ukraine, 610022

Abstract

The paper deals with the problem of free vibrations of an ideal incompressible fluid in
coaxial shells of revolution. It is assumed that the motion of the fluid is irrotational that allows us
to introduce the velocity potential. In these suppositions the potential is satisfied to Laplace
equation. The boundary conditions are formulated on the wetted surfaces of the shells and on the
free liquid surface. The non-penetration conditions are applied to the wetted surfaces. On the
free surface we consider dynamical and kinematical boundary conditions. The dynamical
condition consists in equality of the liquid pressure on the free surface to the atmospheric one.
The kinematic condition requires that total time derivative of the free surface elevation will be
equal to zero at any instant. Regarding the potential of velocities, a boundary value problem is
formulated that is further reduced to the eigenvalue problem. To solve the boundary value
problem for the Laplace equation, the boundary element method is used in a direct formulation.
The axial symmetric form of the shells allows us to reduce the obtained system of singular
equations to one-dimensional equations. The kernels in singular operators of obtained integral
equations are expressed on terms of elliptical integrals of the first and second kinds, and have the
logarithmic singularities. The special numerical technique is elaborated to treat with such kind
integral equations. The resulting one-dimensional singular equation is solved by the method of
discrete singularities. The integration region contains the free surface of the fluid that in the case
of coaxial shells is a ring. So, the possibility of using the boundary integral equation approach
coupled with application of the discrete singularities method is established to solution of the
singular integral equation with incoherent boundaries. A numerical study has been carried out
that made it possible to determine the frequencies and modes of the liquid sloshing in the shells
for different ratios of the inner and outer radii of cylindrical coaxial shells. The obtained modes of
natural vibrations will be used for numerical simulation of forced liquid vibrations in the tanks
and reservoirs.

Keywords: singular integral equations, numerical solution, coaxial shells, splashing fluid, free
vibrations
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RECURRENCE RELATION METHOD FOR EIGENFREQUENCY CALCULATION OF A
SUPPORTED DROPLET

Rasim Bekir?, Iglika Dimitrova?, Nikolay Zografov!

ISofia Uni vErsmengt “OShr i ds ki 1164 Sofia,Janmed Bowechier 5 o f

2University of Chemical Technology and Metallurdy;56 Sofia, Kliment Ohridski 8

Abstract

In recent years we observe resurgent interest in the fields of surface oscillations of
microdroplets for experimental and theoretical use. Microdroplets have various applications in
many areas like the petrol industry, medical research, aerospace technology, and space
exploration. To have a better understanding of the behavior and properties of the constrained
liquid droplet is essential to find their eigenfrequency.

As of current, we have identified two theoretical models and developed a couple of
numerical methods that can achieve this goal with reasonable accuracy. In this paper, we are
going to represent our numerical methods, compare their results, and propose our conclusions
for their future improvement and application.

Recently, we've proved that the theoretical methods for calculation of eigenfrequency of
constrained microdroplets proposed by Chiba et al. [1] and by Lyubimov et al. [2] are essential
and correspond to our “Resonant droplet tensiometry” (RDT) experimental results [3].
Nevertheless, some practical problems arise when using these methods. One of the major
problems is the necessity of a sufficient amount of roots of the first derivative of Legendre
polynomials with respect to cos(0). The recurrence relation method we propose is a clear cut
solution to this problem and further improves the results given by the two methods. It allows the
calculation of eigenfrequency on devices with weaker computational power or with simpler
instructions.

Acknowledgements: This study is supported by the Bulgarian State Budget and Sofia University
“St. Kliment Ohridski” under a project for scientific research with contract number 80-10-
83/15.04.20109.

Laboratory “Resonant Droplet Tensiometry” is a part of the “National center of mechatronics and
clean technologies“ BGO5SM20P001-1.001-0008-CO1.
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KBA3U-K/IACHYECKO KBAHTYBAHE HA I1YJICUPALIHN CTPYHMU B SchrsxT11

Xpucto [lumos!l, PagocniaB PamkoB!?, Mupocaas Pagomupos!, lIBeTaH Berjos!
Ibnsnmuyueckunm dakyntetr Ha Cohpuitckum YHuBepcuter
ZAHCTNWTYT no TeopeTunuyHa PdPusunka, BuneHckn YHUBEpP:

Ao6cTpakT

B Tasu pabora pasriaexjamMe peJaTUBUCTKA MyJicHpalla CTpPyHa B MeTMEpPHO
npocTtpaHcTBO-BpeMe Ha lllproguHrep no nerMmepHo npoctpaHctBo T11. ToBa mpocTpaHCTBO €
noJiyyeHo, ypes npusarade Ha TST Tpancpopmanuu Bbpxy AdSsxT11 npocTpactBo-Bpeme. Cief
TpaHcopMalMUTE HOBAaTa reoMeTpuUs NpUA06MBa aHTUCHMETPUUHO B-moJie, KOeTO e CTpyHEH
aHaJIor Ha MarHuTHO noJe. Pasriexzaame geiictBueto Ha Hamb6o-I'oTo, oT koeTo HaMupame
XamuaToHuaHa. [I[paBUM KBa3u-KJlaCH4YeCKO KBAaHTYBaHe U MOJlydaBaMe eHeprusTa Ha CTpyHaTa
Y IIONIPaBKUTeE N0 I'bPBU NOPSAABbK OT TeOpUS Ha epTypbayuuTe.

KillouoBu Aymu: Teopus Ha CTPYHHUTe, Xosorpadus, mpocTpaHCTBO-BpeMe Ha llpboaunrep,
nyJICMpally CTPYHH, KBa3U-KJIaCUYECKO KBaHTYBaHe

NEAR-FLAT LIMIT OF SCHRODINGERs x Ss

U. Unues?, P. PamkoB?
l2Copumncknm YHuBepcutet “CB. KnummeHnT OX

A6cTpakT

[IpoctpanctBoTo Ha UlproauHrep e MHOroobpasue, 4MeTO XoJiorpadCKh AyasaHO
IPOCTPAHCTBO € TPYNOBOTO MHOroob6pa3uve Ha rpymnarta Ha lllpboauHrep, ToecT rpymata Ha
CUMETpPHU Ha ypaBHeHUeTO Ha lllpboaunrep. U3cienBaHeTO My Npe/CcTaB/siBa HayuyeH UHTepec
OT rJie/lHA TOYKa Ha XoJiorpadckaTa AyaaHocT U B yacTHocT Ha AdS/CFT cbhoTHoweHueTo. [Ipu
aHa/JiM3a HA TaKWBa TeoMeTpUM obaye JOCTUraMe [0 MNpoOJeMU MOpPaju CJA0XKHATA UM
cTpykTtypa. [lopaay Tasu npuirMHa HUe U3OHMpaMe Jia U3cjaeBaMe YaCTHU TPAaHUYHM CJy4au Ha
NOJ00HM H3KPHBEHU MHOroo6pasus, Hampumep “pp-wave” npubJmxkeHue (KoeTo e 00611a
aHaJIOTUsl Ha MJIOCKWTE BbJIHU OT eJIEKTpPOoJMHAMHKKaTa). B HamaTa pabora pasryex/jame near-
flat npubMxKEHHETO, KOETO € 3HAYUTETHO I0-MaJIKO PECTPUKTUBHO BbpPXy reomMeTpusaTa. llesnra
e Zla KOHCTpyHpaMe CUI'Ma MoJeJ, /la U3BeJeM ypaBHEHHUsTa 3a JBWKeHUe U QUKCHPANKH
KaJIMOPOB-KaTa /1a JOCTUTHEM /10 HOBa epeKTUBHA TeOpPHUs.

KnwyoBu aymu: curma mozeny, ctpynHa teopusi, AdS/CFT cboTBeTcTBUE
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Section: Astronomy and Physics of the Earth

FLIGHT OF PLANES IN THE ATMOSPHERES OF THE SOLAR SYSTEM PLANETS
N. S. Veselinov?, V. V. Shishkin?, D. M. Mladenov?, P. I. Dankov?, F. Panayotov?

ISofia University “ St .svokdditellBed, SofidDButgarid s ki " ;

2Technical university of Sofia; 8, Kliment Ohridski Blvd, Sofia, Bulgaria

Abstract

From the beginning of the space era, we have sent many probes and satellites to the other
planets in the Solar system. However, most of them have no capability to fly in their atmospheres
and to observe them from short distance. The only vehicles that successfully reached and conduct
a flight in the atmosphere of planet other than the Earth were Vega-1 and Vega-2 atmostats
(aerostat for planet that have no air) in 1985 on Venus. Some future missions are on
development stage right now, but none of them is considering the usage of Flyer that uses
classical airplane principals to perform a long flight in to the planets atmospheres. Our aim is to
discuss the possibilities and the principals that will allow us to send that type of flying vehicle
there. The best way to study the Solar system planets and mostly their atmospheres is to use
Flyers (we will use the term “Flyer” instead of airplane, because there is no air on those planets).
We pursuit few fundamental aims - to deliver safely the Flyer, to provide a long flight that will
make such mission to be meaningful, to develop an engine that can provide us with the trust
needed for such a long flight - possibly with a nuclear source of energy, to find an optimal
observational equipment and a payload, to develop the proper test facilities etc. There is a huge
amount of unanswered questions in that field but there could be big benefits from that.

Keywords: Flyer, observational flights, atmospheres, planets, Solar system

PRELIMINARY RESULTS ON THE FUNDAMENTAL FREQUENCY DAILY
VARIATIONS AT A CERTAIN SITE

Delko Zlatanski, Dragomir Gospodinov

MnoBauMBCKMKW yYyHuUuBepcutetT ,MNavcun2dynélmpamaemsn”

Abstract

The fundamental frequency fo at a certain site is a parameter of major importance for
seismic hazard estimation together with analyzing near surface structure. Among different
methods for its estimation the Horizontal to Vertical (H/V) spectral ratio technique has recently
been applied due to its low price and quick application. Considering the importance of this
parameter and its correct interpretation we performed ambient seismic noise recording, using
the GBV-316 GeoSig velocimeter and analyzed subsequent 30-minutes noise samples for a one
day period at a chosen site. The obtained fundamental frequency values reveal low daily
variation of this parameter if only ambient noise is processed (no noise from vehicles, shocks,
walking etc.).

Keywords: ambient seismic noise, H/V spectral ratio technique, fundamental frequency
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IMPUJIOKEHUE HA TEO®U3UYHU METO/JU 3A OINPEAE/IAHE
NNOCJIEAOBATE/IHOCTA HA CEAMMEHTUTE OT KAMYHUHNCKATA CBUTA

HAparomup [paromupos?, boxxypka I'eopruenal, lanuen UuissMckul,
['eprana 'eoprueBa?, Atanac KucboB!, XpucTtusH llankoB!

MnuHde®eonoxkum YHuBepcutet ,CB. MBaH Punckn*, (
2CY ,CB. KnumeHT Oxpupgckwun“®, Codcdusa, 6yn
Pe3omMme

[IlpencraBeHn ca pe3yJaTaTuTe OT [pOBeJeHUTe TeoPU3UYHM TNPOY4YBAaHUA Ha
KamumuiickaTa cBUTA C Lies1 onpe/iesiiHe HA TUIIA CeMMEeHTAalUs U pe3epBOapHUTe CBOMCTBA Ha
nJactoBeTe. U3MepBaHUATA ca HallpaBeHU B paMKUTe Ha NPaKTUYEeCKO 00ydyeHHe 3a CTYAEHTH,
¢duHancupano ot Tortan E&Il Bbarapus, yuaTo nes belle Jja ce NOKa)ke KOMIJIECUPAHETO Ha
reopU3sMYHUTE MeTOAM IIpHM pellaBaHETO HA IpaKTH4yecka 3aJada. MeTtoauTe KOUTO 6sxa
M3II0J3BaHU Ca: eJIeKTPOCBIIPOTUBUTENHA TOMOTpdHUsd, TreopaZap, MarHUTOMETpHUS,
CeU3MONpOy4YBaHe, aHAJIU3 HAa CEU3MHUYEH LIYM.

Knw4yosu aymu: 'eodpusuka, 2D esnekTpoTomMorpadus, reopasap, CEM3MUYEH IYM

HIGH-REDSHIFT AGNS: PRELIMINARY RESULTS OF A LONG-TERM OPTICAL
STUDY

M. Minev, E. Ovcharov, A. Valcheva, V. Bozhilov
ISofia Univer sit y,5JaBé¢s.BoutheriBinte h164 SOfta,rBulghsak i 7

Abstract

We present and discuss preliminary results of a photometric study of a different type
AGNs with the 2-meter RCC and the 50/70cm Schmidt telescopes at National Astronomical
Observatory (NAO) - Rozhen, and the 35cm Newton telescope at Student Astronomical
Observatory (SAO) - Plana. We have observed 11 sources with standard Johnson-Cousins
photometric filters for a period of 15 years. We have obtained differential light curves with
variability up to 0.4 magnitude. One of the sources (QSO B1312+7837) shows signs of periodic
variability and can be used for reverberation method analysis.

Acknowledgments: This work was supported in part by the NSF Bulgaria grant DN18/10-

11.12.2017 and by National Science Programme "Young Scientists and Postdoctoral Students
2019"

Keywords: AGN, photometry, astronomy
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HU3CJIEJABAHE HA OBJIAYHU KOHAEH3AIITMOHHU AZAPA 110 JAHHHU OT BEO
MYCAJIA 1 ITPOCJIEAABAHE HA IT'bTA UM 110 OBPATHHU TPAEKTOPUH

B. KuemanoBal, Xp. Auresion?, M. Kasrbnos?, T. Apcos?, I'. 'epoBal, B. ToHues!

ldnsmueckun Gakynrtert, Counckunjilxegmmeebaywagep, 5
ZAHCTNTYTa 3a ALpeHUM m3cnepBaHMa u appe
rp. Codgua, ©O6yn. Llapurpapgcko woce

Pe3ome

Bpbx Mycasna e Hall-BUCOKUAT Bp'bX Ha basikaHCKUS MOJIyOCTPOB C HAAMOPCKA BUCOYMHA
29254 m (42° 10° 45" N, 23° 35 07" E). Toii e oTpajleyeH OT HUHAYCTPUAJHOTO U
aBTOMOOHUJIHOTO 3aM’bpCSIBaHe U NOMaZa Mo/ BJAUSAHUETO HA pa3/IMYHU Bb3/yLIHU MacH, Nopaju
HeroBoTo reorpadcko pasmnoJsiokeHue. basoBa ekosioruyHa ob6cepBatopusi (BEO) ,Mycana“ e
4acT oT MHCTUTYTA 3a A/peHU u3cae/iBaHud U AApeHa eHepreTuka Ha BAH. Tam e uHcTtanupas u
6posiu Ha 006s1a4HM KOHJAeH3aUuOHHU dfpa (OKA) - aepososHUTe 4YacTULH, ydacTBalU B
o6pa3yBaHeTO Ha 0b6JIalUTe.

ATMocpepHUTE aepo30JU BJIUAAT Ha IJ106a/JHUSA pajUalMOHEeH 6alaHC, KAKTO JUPEKTHO,
Taka U MUHAUPEKTHO. [[UpeKTHUAT edeKT e CBbp3aH C pa3celBaHe W NOTJIblaHe Ha J'bUYUCTA
eHeprus. MHAUPEKTHUAT ePeKT e CBbp3aH C B3aHUMOJENWCTBUETO Ha aepo30JIUTe C 06JaLUTe.
CnocobHoCTTa Ha yacTuyuTe fAa ce Abpxat kato OKS{ 3aBucu oT MHOXecTBO ¢aKTOpH, B TOBa
YHCJIO MPECUILAHETO Ha OKOJIHUSA Bb3/yX, aePO30JIHUTE PU3UYHU U XMMUYHU CBOMCTBA U APYTH
MEeTeOpOJIOTUYHU MMapaMeTpU. TexHUTe XapaKTePUCTUKU 3aBUCAT OT NpoOM3x0oJa Ha
Bb3/ylIHAaTa Maca (KOHTMHEHTa/lHa WJIU Mopcka) U HeWHUAaT mbT. MogenbT HYSPLIT Ha
HanuoHanHaTa okeaHcka UM aTMocdepHa aamuHuctpauuss (NOAA) na CAIll e eguH OT Hall-
IIMPOKO M3IMO0JI3BAHUTE MOJIeJIM 32 TPAHCIOPT Ha Bb3AYLWIHU Macu. YecTo cpeljaHO HETroBO
NpUJI0KEHME € aHa/IM3 Ha obpaTHaTa TPaeKTOpHS Ha Bb3JylLIHATa Maca, 3a Ja ce ONpenesu
NpPOU3XOAbT U U Jja C€ YCTAaHOBAT BPb3KU MeX/Jy U3TOYHHUKA U MSCTOTO, O KOETO JOCTHUra.
Mogaenbt HYSPLIT ce pasBuBa B npoab/ibkeHUe Ha noBede oT 30 roAWHH, OT U34YUC/ISIBAaHE Ha
IPOCTU eAVMHUYHU TpaeKTOpUHM, 6Ga3upaHU Ha HaAGJIOJEHUs OT PaJUOCOHJAA, [0 CUCTEMA,
OTYMTAllA MHOXXECTBO B3aUMOJIENCTBUS MEX/ly 3aM’bPCUTEH, IPEHOC, pa3celiBaHe U OTJIaraHe
Ha JIOKaJIHHU Y I'JIOOGaJIHU Mallabu.

KiwouyoBu aymu: O6/1a4HM KOHleH3aMOHHU sApa, BEO Mycasa, 06paTHH TpaeKTOpUHU
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ON THE EVOLUTIONARY CONNECTIONS AMONG OB STARS, WOLF - RAYET
STARS, YELLOW SUPERGIANTS AND RED SUPERGIANTS IN THE M33 GALAXY

Y. Darakchiev?, V. D. Ivanov?, P. Nedialkov!
1Department of Astonomy, University of Sofia, 5 James Bourchier Blvd., Sofia 1164, Bulgaria
2European Southern Observatory, Ke®lchwarzschildSt r . 2, 85748, Gar chin
Germany

Abstract
We applied a variety of statistical tests to validate the existence of evolutionary
connection between different pairs of stellar populations (OB, WR, YSG and RSG) in the M33
galaxy. We used data from the LGGS (Massey et al. 2016) and aperture photometry and
astrometry of ~200 000 stellar-like objects performed by CASU (Cambridge Astronomy Survey
Unit) on OmegaCAM images obtained with 2.6m VLT Survey telescope at Cerro Paranal, Chile.

Keywords: galaxies: stellar content, stars: supergiants, stars: Wolf - Rayet

KHUBOTDHT BbB BCEJIEHATA - PAHTACTHUKA UJIN PEAJIHOCT?

Xpucto Jlenes, Togopka JuMuTpoBa
nmy ,MNawvwcun Xwyim.eHalhpmr kMceHn" 24, 4000 Mno

Pe3ome

TbpceHeTO HAa U3BbH3EMEH KUBOT € XUJIA/[0JIeTHA MeuTa Ha YOBe4YeCTBOTO, HO e/|Ba Ipe3
1896 r. HukoJsia Tecsa npaBU IbpBUA ONUT 3a U3MNpalllaHe Ha paguocurian B Kocmoca. Meuture
U YCUJIUSITA Ha YYEHUTe [a HaMepsAT U3BbH3EMeH pa3yM ce obeJuHaBAT npe3 1956 r. B o61ia
Mex/JyHapojiHa Mpexa, HapeyeHa SETI (Search for Extraterrestrial Intelligence). /[lnec
acTpopr3UKaTa, KOCMOHABTHKAaTa U acCTpOOMOJIOTUATA pa3noJiaraT ¢ Bce oBeye Bb3MOXKHOCTH
3a TakuBa uscaegBanusda. KoM 1 oktoMBpu 2019 1. ca oTKpUTH 4118 ek30maHeTH, KaTO KbM TAX
ce MPUYMCASABAT U CeJlEMTE CKaJIMCTU IJIaHETU OT cuctemarta Trappist-1. Ho kou oT Tax ca
6/1aronpusTHU 3a BB3HUKBAHE W NOJJbpXKaHe Ha KUBOT? 3a TOBa CbJUM MO YCJOBUSATA,
ChIleCTBEHU 3a KMBOTA Ha 3eMsdATa: Ha/JMYhMe Ha BoJa, aTMocdepa, MaArHUTHO TIOJIE,
pasnoJio’keHUWe B 3Be3/[iHa U rajakTHyecka 30Ha Ha obuTaeMocT U Ap. Jlaau 1ie OTKpueM
U3MeX/y MOTeHIMaJHUTEe KaHAUJATHU IJIaHeTa, KOATO MOxeM Jia HapedyeM 3eMmda 2.0? Uma siu
LIaHC NPoeKbT Ha M10H Mack 3a MexaynJiaHeTapeH KUBOT?

TeopeTu4HoO KUBOTHT BbB BcesieHaTa Tpsi6Ba /1a € 4eCTO CpelaHo sABJeHHUE, CbJeNKU 110
HellHaTa B'b3pacT, pa3dMepu U pa3BuTue. Cnope/ ypaBHeHUeTo Ha PpaHk [lpelik (1961 r.) camo B
MJjiedyHuss mbT UMa XWJAAAW, JOPU MUJIHMOHU LUBWUIM3ALMHU, KOUTO MOraT Ja KOMYHUKHUpPAT
noMmexay cu. Ho simncata Ha gokasaTesICTBa 3a TAXHOTO CbhILECTBYBaHe MOpaKJa Napasokc,
M3BeCTeH KaTo mnapagokc Ha Pepmu. Jlaay ToBa 03HayaBa, 4ye HM300LI0 He CbIIECTBYyBa
U3BBbH3EMEH XUBOT, UJIU BCe Ollle He CMe B CbCTOsAHME Ja ro oTkpueM? Kak cbBpeMeHHaTa
HayKa OTTOBaps Ha NOCTaBEHUTE MO-rOpe BbIPOCU?

Ki11040BM AyMM: U3BbH3E€MEH KUBOT, EK30IJIaHETH, 30Ha HA 0OUTAEMOCT, ypaBHeHUe Ha [lpeliK,
napaZiokc Ha Pepmu
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OPTICAL VARIABILITY OF SELECTED BLAZARS

E. Zaharieval, M. Minev}, E. Ovcharov?, V. Bozhilov!
1Faculty of PhysicsSofiaUniversity "St. Kliment Ohridskj’s James Bourchier Blvd.

Abstract

As a part of the Whole Earth Blazar Telescope (WEBT) and GLAST-AGILE Support
Program (GASP) campaign were observed 24 objects in UBVRI for 14 nights during 24 November
2017 - 11 March 2019 using the 50/70 cm Schmidt Telescope at NAO Rozhen. Over the
observational period some of the sources showed variability of the emission with high and low
states.
For the BL Lac object S5 0716+714 variability of 1.7 magnitude and outburst with R=12.34 mag
on 11 March 2018 are registered. This source is one of the priority blazars for future studying
due to his very rapid and large amplitude variability and the possibility for a quasi-periodicity.

Acknowledgments: This work was supported in part by the NSF Bulgaria grant DN18/10-
11.12.2017 and by National Science Programme "Young Scientists and Postdoctoral Students
2019".

IMPUJIOKEHUE HA TEO®U3NYHU METOJU 3A U3CJIEABAHE JEBE/IMHATA
U CTPYKTYPATA HA HEJIOTOAUIIHUTE CHEXHHU ITPECIIH ,,CHEXXHUKA“ 1
»BAHCKH CYX040J/1“, HAMUPAIIIA CE B CEBEPHUTE YACTHU HA IIUPUH

Boxypka I'eopruesal, lanuen Unamckul, iparomup JlparoMmmupos?

IMnHH@OoONOoOXKN nX¥wemws g Ca . MBaH Pununckn*, Co thn g, y
2CY ,CB. KnumeHT Oxpupgckwun“, Codcdusa, 6yn
Pe3omMme

[lpencraBeHu ca pe3ysaTaTUTe OT NPOBeJeHUTe reoPU3WYHHU MPOYUYBAHHS HA JBaTa
MUKpoJieaHuKa ,CHexxHUKa" U ,baHcku cyxoz0.1“, KOUTO ce HaMHpa B upkKyca l'osnemus Kasau
B I[MpKyca Ha baHcku cyxomoJ. lleaTa Ha npoBefeHUTe reoQU3UYHU U3C/Ie/|BaHUs, Gellle Jja ce
YCTAHOBH Jlebe/IMHATa U CTPYKTypaTa Ha JieJleHaTa MOKPUBKA U peJieda HA CKa/IHATA MO/JI0XKKA
Ha JiBaTa MUKpUWJeAHUKa. bsixa HampaBeHUs cepusi OT yCHOpPeAHU TreopaZlapHU MPOoPUIH MO
JUbJDKMHA Ha HW3CJeJBAHHUTe MHKpOJIEJHUIIM. B ocHOBaTa Ha CHEXHHUIHUTE OsXa HalpaBeHU
eJleKTpoToMorpadpcku npodusiv, ¢ e onpejesisiHe Ha T'eOJIOXKKUSA pa3pe3 U JIOKaJM3UpaHe
MecTaTa Ha BOJJOOTTOKA, 06pa3yBaH MPU TONEHETO Ha JIEJHULIUTE, KOUTO HMAT MOBbPXHOCTHA
M3sBa Ha TepeHa.

KmoyoBu aymm: CHeXXHUIIM, reodU3UYHO MpOy4YBaHe, reopajap, eJeKTPOChIPOTUBUTEIEHA
ToMorpadus
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Physics

Bb3HUKBAHE U PA3BUTHE HA OBYYEHHUETO I10 IPUPOJHN HAYKHU B
Bb'bJ/IT'APUA

Enena MacsieHkoBa

dnsnmyeckunm Gakyntetr Ha CY “KnummeHrT

Pe3ome

KbM cpesata Ha XV B. KH)KOBHOCTTA B O'bJITAPCKUTE 3€MU 3all04YBa IOCTENEHHO Jia ce
CbXKMBsIBa. B oTaesHM MaHacTupu noj ¢opMaTa Ha KWJIMHWHM Yy4YWJIMILA Ce OpraHu3vpa
npocBeTHa AelHocT. O6ydyeHHETO MMa 3a Liesa Ja Jiajie YMEeHUs MO IMHCaHe, YeTeHe U MaJKo
cMATaHe. KHJIMKPHOTO 06pa3oBaHue MMa eJleMeHTAapeH U peJIMTH03€eH XapaKTep.
B 6barapckvdTe 3eMu 3amoyBa Jila Ce Cb3JjaBa NPOCJOKMKA OT THProBLUU M 3aHASATUYUH, KOUTO
obwysaT ¢ EBpona u nasapute Ha A3ud U UMAT HyX/Ja OT palljMOHa/IHA 3HaHMA. ToBa HaJjara
oboraTsiBaHe Ha y4eOHOTO CBhAbpPXKaHME U e eJlHa OT NPUYMHHUTE 3a Cbh3JaBaHeTO Ha T. Hap.
,OOIIMHCKN" KWJIIMHHU YYUJINILA, KOETO € HOB eTal B 6'bJIFapCKOTO 06pa30BaHUe.

EnvHo-6barapckrTe yYuMiLa ce ABABAT NpexoJHa G¢opMa OT KUJIMWHOTO 06pa3oBaHue
K'bM HOBOO'bJIrapckara npocseta. Camo 3a ieceTMHa TOIMHU Bb3MUTAHULIUTE HA Te€3U yYUJIUILA
3aMoyBaT Jja UrpasT ChlleCTBeHa poJis B [lyXOBHATa 0OHOBA Ha 6'bJIrAPCKOTO 0611[eCTBO
[Ipe3s 1835 r., B 'abpoBo ce oTKpHBa M'bPBOTO CBETCKO YUYMWJIMILE 10 MHMIIMATUBA Ha O60oraTu u
NaTPUOTUYHO HACTPOEHH THPrOBLM U C aKTHMBHATa nomouy Ha Bacui AnpuiioB, KOUTO MbpPBU
BbBeX/|a B3aUMHOYYUTeJHAaTa METOa BMECTO KUJIMMHOTO 00ydyeHHe, 0O0y4YeHUeTo ce BOAY Ha
O'bJITAPCKU €3MK U PO/ bJIKaBa /iBe FOJJMHHU.
[I'bpBOTO KJIAcHO yyuiaulie e oTKpuTo mnpe3 1846 r. B KonpusBwuna ot Hakgen T'epos. [lo
OcBOOOX/JEeHHEeTO ce TMoABABAaT M II'bpBUTe TMMHA3WM, Cb3JaZleHW Ha OCHOBAaTa Ha
ChlLIeCTByBallUTe KJacHU yuyuauila. [Ipe3 1859 r. B boarpaa (bBecapabusi-YkpaiiHa), e oTKpuTa
[I'bpBaTa 6'b/irapcka rMuMHa3us C I'bPBU U BTOPU IPOrMMHa3MaJleH KJac.

OcnoBaHoTO oT H. I'epoB [1JIOBAMBCKO KJIaCHO Y4YMJIMIEe NpepacTBa B CEMUHApHUsA Ipe3
1869 r. IlpuunHaTa fa O'bJe NpPeBbPHATO B CEMUHApPHUs € GUJ CTpPaxbT Jla HE OU U TO KaTo
CBETCKO Y4YWMlle, /ia O6bJle MOCTaBeHO M0/, HaZ30pa Ha TypcKaTa aJMUHUCTpPALUs, CbIJIACHO
Npe/BK/Ia-HUATA Ha 3aKOHOMpoeKTa Ha Mwutxaja nawmwa ot 1867 r. Kato rybepHaTop Ha
JlyHaBckus BuJaeT, MyuTxa/ Maiia npaBu ONHUT 3a Cbh3/laBaHe Ha e/JMHHA TypCKa Hallus C uJedrTa
3a CJIMBaHe Ha TYPCKWTe W ObJrapckuTe y4yuauiia. [lopasju npoTuBonocTaBsgHe Ha TYpPCKOTO
HaceJeHUEe OT PEeJUTHO3HU ChbOOpaKeHHUs, TO3U MPOEKT Mponaja U Taka ¢ MbpBUS 3aKOH 3a
obpazoBaHueTo OT 1869 r. 3a cMeceHOTO HaceJleHUe Ce YCTAaHOBSIBAT OT/leJIHU YUUJIUILA, KaTO B
O'bJIrapCKUTE, HenocpecTBeHO npeau OcB0o60XAeHHUETO, 00yUeHUEeTOo ce J00JIMKaBa 0 TOBA B
eBpOIEeNCKUTE yYUIULIA U MMa CBETCKU XapaKTep.

KinouyoBu AYMHU: KUJIMMHO yuyuiiuiie, eJII/IHO-6'bJIFapCKO ydyuiinige, KJlaCHO y4YuJinie, riMHa3nd
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BIONICS - THE FUTURE OF HUMAN EVOLUTION

Georgi Tankovski, Todorka L. Dimitrova

University of Plovdiv “Paisi. Hi |l endar sk

Abstract

Bionics is an ever-evolving scientific field aiming to extend the human capabilities and
sensing systems, thus leading to unthinkable engineering achievement inspired by the biology
systems. Bionics is tightly related to robotics, cybernetics and neuroscience engineering. The first
aeronautic machines of Leonardo da Vinci have pushed the human imagination to create unique
devices by simulation of life organisms’ structure and functions.

Nowadays bionic arms, bionic ears, bionic eyes, bionic noses, bionic tongues etc. replace
human activities in severe working conditions. Nervous system modeling is promising for
automatics, mechatronics and artificial intelligence development. Bionics architecture creates
comfortable ambience. Ergonomic instruments, furniture and objects make human life easier and
more pleasant. The principle of least amount of energy implemented in biophysics is
permanently used to improve the energy effectiveness of different technological processes. There
are many new materials inspired by nature and, on the other hand, biological materials are in use
in modern technologies. At the beginning of XXI century bioprinting has extended the power of
tissue engineering and regenerative medicine.

Bionics has a vast application in different medical fields such as orthopedics, cardiology,
ophthalmology otorhinolaryngology and physiotherapy. It is very promising for transplantation
of organs. However, the biggest challenge of science is how to interface the human nervous
systems with robotics and artificial intelligence.

The growing potential of bionics borders on science fiction. On the other side, it involves many
ethical and legal problems. Is then bionics the future of human evolution?

Keywords: bionics, bionics organs, artificial intelligence, human health, human evolution
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PEAJIMBUPAHE HA UHXKEHEPHOTO IIPOEKTUPAHE B YYEBHUAT
EKCIIEPUMEHT 110 ®U3UKA (YE®) YPE3 HUCKOBIOAKETHU

KOHCTPYKTOPH
nHK. Hukousau [JoneB, HukoJ 'oueBa
CY "WWBaH BaszosB", Tp. MneBeH
ny "MNMawmwcwuiuw XumnewnpapckKkun"
Pe3womMe

HH>XeHepHOTO NMpoeKTUpaHe (MH)KeHepeH JIM3alH) e HayyHo oO0y4yeHHe, 6a3MpaHO Ha
uHTerpatuBHo STEM o6pasoBanuero. (1). Ilpu ob6bydyeHueTo mno ¢u3KMKa npeobJajaBa
INpaKTHUYecKaTa HaCOYEHOCT, KOATO Ce peajM3upaHa NpeJUMHO C eKCliepMMeHTaHaTa paboTa. B
CTPYKTypaTa Ha Hay4YHOTO M3CJe/IBaHe MOXEM /la pa3sTPaHHU4YUM JiBe CTPaHU Ha eKCllepuMeHTa.
OT efHa cTpaHa TOH ce SIBSIBA CBbP3BAlllOTO 3€HO MEX/Y TEOPETUUYHHUTE U EMIIUPUUYHUTE eTanu
Ha Hay4yHOTO u3cJefABaHe. /lpyraTa cTpaHa Ha eKCIlepUMeHTa Ce CbCTOU B TOBa, 4Ye TOU
NpUHAJJIeKU KbM [03HaBaTeJHAaTa M NpaKTU4YecKaTa JeMHOCT Ha YOBeKa, sIBABall ce OT eJHa
cTpaHa ¢popMa U MeTO/, Ha IO3HAHUETO, a OT Jipyra CTpaHa eJjHa OT pOpPMHUTe Ha NMpaKTUKATa U
KPUTEPUH 3a MUCTUHHOCT Ha 3HaHUATA. (2). OT BCUMYKO Ka3aHO [AOTYK € $CHO, 4ye IpH
peanusanuaTa Ha YEQ® e BaXHO Jja OTAesUM JBaTa eTalla Ha M3cJjeJoBaTesCKa AeWHOCT: 1.
NpaKTUYecKaTa JeHHOCT Ha yYeHULIUTe MPU U3rOTBSIHE HA eKCllepHMeHTa/lHaTa MOCTAaHOBKH 2.
[IpoBepka MCTUHHOCTTA HA TEOpPETEUYHHUTE 3HAHUS 4Ype3 CHIIOCTABSIHE C €eKCIepHMEeHTa/JHUTe
pe3yaTaTu. PeanusanuaTa Ha Te3u JiBa eTala yCIEUIHO Ce OCbIecTBSABA C pa3paboOTEeHUTE OT
aBTOPHUTE HUCKOOI/KETHU KOHCTPYKTOPHU 3a pasfenute "EnexktpuuectBo” (3), "MexaHuka u
"CBetsinHa" (4), (5), noknaaBaHU Ha KoHpepeHUMUTe o ¢usuka npe3 2017, 2018 u 2019r. u
npejcaBeHd Ha HanuoHanHoTO usnoxeHue "U306peTeHus, TpaHcdep, vHOBayuu' 24-29
centeMBpU 2018r., MexxyHapoAeH TeXHUYECKU NaHaup - rp. [ls1oBaus.

[Topasin orpaHMYeHOTO BpeMe B PAaMKUTE Ha eJHO JIabopaTOPHO yHIpaKHEHUE U C LieJl
peasu3upaHe Ha MHTEerpajiHUs MOAX0J, B OOYYEeHUETO e NPenopbUYUTEJSHO MOCOYEHHUTE JBa
eTana Jila ce pasfiesisiT XOPU30HTaJHO- N0 BpeMe U BEPTHUKAJIHO- MO KJIACOBE, B KOUTO ce
u3nbaHABaT. O6eKThT Ha cTraTusATa e peanusupaHe Ha STEM OBYYEHUETO B YE® pasnen
"MexaHMKa" upe3 U3IoJI3BaHe Ha TO3H I10/1X0/1 3a pa3/ieJisiHe Ha JiBaTa eTara.

Jlutepartypa:

(1) Ivelina Kotseva, Sofia University, Faculty of Physics, Department of Physics Education, 5 J.
Bourchier Blvd, 1164 Sofia, Bulgaria;

(2) pou. T. U. EpmakoBa, ['ocyiapcTBEeHbIN COLlMA/IbHO-TYMaHUTAapPHOU yHUBEpPCUTET, I. KosloMHa,
du3suka B 1koJe, 6p. 5/2018;

(3) H. Llones, K. AurenoB, KomnekT "EnekTpuyecky KOHCTpyKTOp" 3a paszen "EnekTpruyecTBo”
- 7, 9xuac, Codus, Xepon npec, XLV koHdpepeHuus no ¢usuka "ExcnepuMeHTHT- OCHOBA Ha
obpazoBaHueTo Mo ¢pusuka" - 06-09 anpua 2017r.;

(4) H. Llones, K. Anrenos, B. Wopaanos, AsByku, Hucko6iompxeTHUTe "10+"-KOHCTPYKTOPH KaTo
MeTO/] 32 pelllaBaHe Ha pPoOJIeMUTE C MaTepHUaHO- TeXHUYEeCKaTa 6a3a B yacoBeTe no GU3MKa U
actpoHoMus- 7-9kiac, XLVI HanpoHa/iHaKOHepeHIMs M0 BbIPOCUTE HA 06yYeHHeTOo PpH3UKa
"EBpomnelcKky U3MepeHus Ha 6'bJrapckoTo o6paszoBaHue no ¢pusnka,13-15 anpua 2018r.
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THERMODYNAMIC MATHEMATICAL MODEL FOR TURBOFAN ENGINES AND
ITS APPLICATION FOR THE EXAMINATION OF COMPONENT DEGRADATION

ON ENGINE PERFORMANCE
CBetomup Pyces, Hukosiaii KbHueB
BBBY ,I'. BeHKoOBCKM®?"*, rp. JonHa MuTpononwuasa,
Abstract

A concentrated parameter distribution type mathematical model has been developed and
implemented in Microsoft Office - Excel for the examination of component degradation on engine
performance of low bypass ratio turbofan engine. The governing equations of the model are
based on the real thermo dynamical processes, in which the mechanical efficiency, isentropic
efficiencies, burning efficiency, pressure losses and the power reduction rate of the auxiliary
systems were considered. Beside the material properties and geometrical data, the altitude, the
flight speed, the total pressure ratio of the compressor, the turbine inlet total temperature and
the air consumption are considered as the input parameters of the analysis. The outputs of the
simulation are the overall efficiency, specific thrust and thrust specific fuel consumption together
with the points of thermo dynamical cycle of the system in T-s diagram. The results of the
analysis are at sea level static condition.

Keywords: aviation, thermodynamics, gas turbine engine, icing, mathematical model

UMHCTPYMEHTHU 3A UHTEJIMTEHTEH AHAJIN3 HA IAHHHU 3A OBYYEHHUETO:

IPUJI0OKEHU A
CranucsiaBa bbpHaeBa, Pocunia J/loneBa, CuiBuga ladTaHpkueBa
My “Nawvwcwunuin XmneHpgapckKkum“, y n. ., dap
Pe3oMme

[Ipe3 roauHUTE UHTEpPeca KbM NPUJIOKEHUETO HAa MHTEJMIeHTHUS aHa/IM3 Ha JJaHHU 3a
0O0y4eHHEeTO CpaBHUTEJHO HapacTBa M MHOI0 YHUBEpPCUTETH 3amoyBaT Jla BHeJpsBaT
codTyepHH CcpeACcTBa 3a aHA/IU3 Ha JaHHU. [IpoBexxaHUTe U3caeiBaHUs B 06J1acTTa, MaKkap U B
paHeH eTarl, ce CTPeMAT Ja ce NpebopAT C eAUH OT BaXXKHUTe MNPOO6JIEMU — OCUTYpSIBaHETO Ha
KauecTBeHO 0Oy4eHHe 3a CTY/IeHTUTe Ha 6a3aTa Ha UHTEeJUIreHTeH aHau3. CTaTusTa npescTaBs
Jl06pU MPAaKTUKU Ha YHUBEPCUTETH 3a NPUJIOKEeHHEe HAa COPTYEepPHU CPeJiCTBA 32 UHTEJUTEeHTEH
aHa/M3 Ha JaHHM 3a N0J00psBaHe Ha pe3y/]TaTH OT obydyeHueTo. Ha 6a3a Ha mpoBejeHHTe
u3cje/BaHus e 6'bJjaT MPOEKTUPAHU U pa3paboTeHU cOPTYepHHU CpeACTBA 32 UHTEJUTEHTEH
aHa/M3 Ha JaHHU 3a M0J00psiBaHe Ha pe3y/JTaTH OT oOOyyeHHeTO - TIOBHIIABaHe Ha
MOTHBALMATA, yCIIeBAEMOCTTA U NIOCELaeMOCTTa Ha CTY/JeHTHUTe.

Knw4oBu gymu: NHTenureHTeH aHanus, COPTyepHHU CpefCTBA, UHCTPYMEHTH 32 UHTEJIUT'eHTEH
aHaJIM3 Ha JJaHHU
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NECESSITY OF FORMING SCIENTIFIC LITERACY IN THE STUDY PROCESS OF
“PHYSICS AND ASTRONOMY” IN 8TH GRADE

Zhelyazka Raykoval, Krasimir Vitlarov23
1Pl ovdi v UniiveHisli ¢ ydd Pakis”

2Primary school “Vasi | Levski”,
SProfessional Hi gh School of Architecture, Ciyv
Abstract

The article describes a study of the degree of scientific literacy among 8t grade students.
It marks the presence of some characteristics of scientific literacy, such as understanding of
scientific concepts and laws, the presence of skills related to the application of scientific
knowledge and the acquired competencies in the study process.
The results of the poll conducted with these students, convinces us of the importance of the
formation of scientific literacy within the framework of the teaching activity on the subject
“Physics and Astronomy”.

3AJAYATA B YYWINIIHUA KYPC I10 PU3UKA OT I'/IEJHA TOYKA HA
NNPUJI02KUMOCTTA HA EBPUCTUYHU IIOAXO0AU

Kasnuu AHreJsioB
CY ¢cB. KnuvewnsQxpepwegwukupakynrtet, r1tp. Codwnsa,
kalin angelov mat@abv.h#alin@physuni-sofia.bg

Pe3omMme
[IpouechT Ha pelllaBaHe Ha 33/jJauM € KJIIYO0B B 00y4YeHHUETO Mo pU3uKa. AHAJIU3UPAHO €
NOHATHUETO 33/ladya OT PA3/JIMYHU HEroBU acnekTH - GeHOMEHOJIOTHYEeH, eNHUCTeMOJIOTHYEH U
MeToJlosiorudyeH. U3sicHABa ce MsCTO Ha 33jZjladyaTa B OOYYHMTEJHUS NpPOLiEeC OT €BPHUCTHUYHA
rJe/iHa To4yka. Pasrijiefjanu ca pa3/inuHU TUIOBE 33/1a4d B KOUTO Ca MPUJIOXKUMHU €EBPUCTUYHUTE
MEeTO/H.

Knwo4doBu aymu: EBpucTHKa, eBpUCTHYHA 33/1a4a, GU3UYHU 33/]la4d, METOJMKA HA 00YYEHUETO
o ¢pu3HrKa, neJjlaroruka, MCUxXoJ0rus
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