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HanmuoHa/iHaTa CTyJeHTCKa HayyHa KoHQpepeHIMss Nmo (pU3UKA M HHXKEHEPHH
TEXHOJIOTUU € €XeroJJHo CbOMTHEe, OpraHM3upaHo OT PU3UKO-TEXHOJIOTHYeH (aKyaTeT U
CryaeHTCcKU cbBeT KbM Il10BAMBCKU yHUBepcuTeT ,Ilaucuii XuaeHAapcKu“, CbBMECTHO C
donpanua , EBpuka“. MeponpusaTueTo ocurypsiBa noJie 3a U3siBa Ha MJaJill Y4eHH, CTYJEeHTH U
JIOKTOPAHTH OT BUCIIWTE YYWJIMILA B CTpaHaTa U bbjarapcka akajgeMusi Ha HayKUTeE, KOUTO
paboTAT UK ce o6ydyaBaT B 06J1aCcTTa HAa pU3UKATaA, MHXKEHEPHUTE TEXHOJIOTUU, METOAMKATA Ha
obyyeHrne W MHOro Apyrd. B HedopmanHa cpesa MiaguTe ObJeld CHELUAJUCTA HMaAT
B'b3MOXKHOCT Jla MPEeJICTAaBAT NPOEKTH U HAYYHU U3CJIeIBaHUs, 10 KOUTO paboTaT. OcurypsiBa ce
dopyM 3a 006CHXKJaHe HAa UHOBAaTUBHU HUJleM U aKTyaJlHU Npo6JieMH B CbOTBETHATa HayyHa
obsiacT. B mporpamata Ha KOoH{epeHLHUSTA Ce BKJIOYBA, KAKTO YCTHO, Taka U MOCTEPHO
npeJicTaBsiHE Ha JJOKJIA/IH.

BbB Bpb3Ka C y4YeHHYECKUTE KOHKYpPCH 3a HaydeH MNpoeKT u MakeT ,EBpuka“ u 3a
PUCYHKH Y KoJiaxku ,HaykaTa B cBeTa 0K0JIO Hac", FOCTUTe Ha KOHpepeHUsATa MOraT /ia OCETSAT
M3J10k0a Ha KapTHHU WJIU Jla IPUCHCTBAT Ha Mpe3eHTaly, IOCBeTeHH Ha CbOWUTHSA UM HAy4YHHU
OTKPHUTHSA OT 00/1acTTa Ha PU3MKATa U UH)XKEHEPHUTE HAyKHU.

[lo Tpaguuus B mbpBUS J€H HAa KOHPepeHUUSATA ce ChCTOAT Npe3eHTal U Ha eJJHU OT
BoJleluTe GUpMU B bbyirapus B 06s1acTTa Ha GU3MKATA U UHXKEHEPHUTE TEXHOJIOTUU:

= B2N e opunuanen auctpudbytop Ha 3D TexHosioruu - 3D npuHTepy, 3D
B@@ﬂ CKEHepU U MoJesnpall ¥ onTUMuU3upaiy coprtyep - 3a Ustouna EBpona u
NapTHHOP Ha e/JHY OT Hal-roJieMUTe Npou3BoAuTe I Ha 3D npuHTepy U
3D ckenepu B cBeta. U3BbpumBa yciayru — 3D npuHTupaHe, 3D ckanupane u 3D MogenvpaHe.
Pasnosiara ¢ 6oraT Habop OT pa3/IMUHU TEXHOJIOTUM Ha mpuHTHUpaHe. KaTto mapTHbop, B2ZN
M3BbpIIBA 00y4YeHUs,, TPDEHUHTH, MHCTA/JalUH, IOAJPbKKa, 3apex/JjaHe C MaTepruasy, PEMOHT U
npojax6a B M3toyHa EBpona. ®upmarta npurtexaBa aBa mwoypyMma B Codusa u B I[lioBaus.
www.b2n.bg
Aenra Jlazepc TexHosnomxu EOO/| craptupa gennHoct npe3 2011
roavHa B rp. [lnoBauB. 3anmoyBallKU OT €lMH YOBEK, KOMIIAaHUATA
L ':‘SEF‘S* Beye Ce CbCTOM OT eKHUI OT MJIaZ, HO ONMTHU HHKEHEpH, KOUTO
CHOZEJISIT CBOSITA CTPACT KbM ONTHUKATa, MEXaHUKA, eJIeKTPOHHUKATa
Y HOBHUTe TexHos10rMu. OCHOBHATa JIeMHOCT Ha pupMaTa e CbCpeJloTOuYeHa B MIPOMU3BO/CTBOTO Ha
JIa3epHU CHUCTEMH 3a OCBeTJIeHHe, MpeJHa3HadYeH! 3a JIa3epHU NPOXKEKLUHW U MyJITUMeJUNHU
U3I'bJIHEHUS], KAKTO U JIpyrd MPOAYKTH KAaTO WUHAYCTPHUAJHU Ja3epH, JIa3epHU J1abopaTOpPHU
MO/IyJIM Y Jia3epHa eJIeKTPOHUKaA. EJHU OT BoZieliUTe NPOAYKTH, pa3padboTeHu oT JlesTa Jlasepc,
ca MHAYCTPHAJIHU JIa3epH, KOUTO MOTaT Jia Cce U3IM0J13BaT BbB BCAKA CbBpeMeHHA MHAYCTpHUaJHa
MamuHa. ,/Jlenta Jlazepc” nmpousBex/a LIMPOKa ramMa OT eJIEKTPOHHUKA, CBbp3aHa C Jla3epHaTa
TEXHOJIOTHS, KaTO MUHUATIOPHU JipaliBepy 3a MaJIKM JIa3€pHU JUOJM, KOMIIAKTHU JparBepH C
TEC oxnaxxiaHe 1 MUKPOKOHTPOJIEPHO yiipaBiaeHre. www.deltalasers.com

3K A/l e xomnaHus, paboTela B cpepaTa Ha eHepreTUKaTa U OKOJIHaTa cpesia Beye

Hag 10 ropuuu. Ilpepsiara yciayry, CBbp3aHU C NPOEKTUPAHETO, AOCTAaBKaTa U

LAJIOCTHOTO H3rpaxkJaHe Ha (OTOBOJTAWUYHU CUCTEMHU 3a IPOU3BOJCTBO Ha

eJIeKTpHUY€eCcKa eHeprus, KaKTO U KOMIIJIEKCHU UH)XEHEPHU pellleHUs 3a cneliuGUuIHU

solar 06exTH. OCHOBHM HalpaBJieHHMs Ca aBTOHOMHOTO M aBapUMHO 3aXpaHBaHe ypes3

$OTOBOITAMYHU CUCTEMU 3a JUPEKTHO CBbp3BaHe KbM €eHepruiiHaTa MpeXa, KaKTO H

M3rpak/laHeTO Ha JIOKaJHHU JielleHTpaJu3upaHy CUCTEMU — TaKa HapeyeHHUTe ,YMHHU" MpPEexHU.
http://3k-solar.bg/
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Aunrep HUnxeHepuHr 00/ e OyTtukoBa koMmnaHus. Cb3AaBa Hail-
/ AIGER WHOBAaTHBHUTE MWHXXEHEPHUHIOBU pelleHUsa BbB (QapMaleBTHYHATA,
O i coup g ONaKOBBbYHATA M TIOTIOHEBaTa WHAYCTPUA. 3a HU3MHUHAJIUTE TOJUHHU
dupmara uMa 18 cBeTOBHM NaTEHTA, Cb3/aJleHU B bbarapusa oT 6'bJrapcku MHxKeHepu. Alrep
WHXeHepUHT ce ropjee olle C HarpajuTe cd 3a: ,3eJeHa KomnaHua“, ,Hall-MuHOBaTHBHO
NpOU3BOACTBEHO mpefnpuaTve 3a 2015 roguHa“ U HOMUHALUATA B TPU NOPEJHU TOJAWHU 3a
,EKCIOpTBhOp Ha roguHaTa“. bBu3Hec MOZe'bT 11 € UHXXEeHEePUHT 10 NMOpbYKa Ha KJHWEHTa C HaW-
BUCOKaTa Bb3MOXHA J00aBeHAa CTOMHOCT. PaGOTHUAT mpouec BKJIOYBA NPOEKTUPAHETO Ha
MallMHUTE, UH)XeHEepUHra, MeTaJsa (IPpOM3BOJACTBOTO HA pe3epBHU 4YaCTH), aceMOJIMpaHeTO Ha
MallMHUTe, [JOCTaBKa, MHCTaJalyd U OOy4YeHUe Ha KJIMEHTHUTe, CJieJi FapaHLlMOHEH CepBUS.
®upmMmara TpaHcpopMupa apyeTa MeTasl B MOJEePHUA U MHOBAaTHUBHU MalllMHU. Www.aiger.com

OIITHUKC A/l e cv3pazena npe3 1998 r. kato 100 % 4vactHO ApyxecTBo. Ta e
crelnMajM3vMpaHa B KOHCTPYUMpPAHETO UM IPOU3BOJICTBOTO Ha ONTUYHH,
@ ONTUKOMEXaHWYHU W ONTUKOEJEKTPOHHU BB3JU W U3JeJUs C BOEHHO U
rpaKJAaHCKO TNpeAHa3HaueHUe. KaTo mnpusara KOMIETEHTHO CbhbBpPEMEHHHUTE
m TexHosioruu, "OINTHUKC" A/l u3BbpumiBa 1e/dsi NPOU3BOJACTBEH MpolecC — OT
NpoeKTUpaHe U peajU3upaHe Ha MNPOTOTHUIU A0 CEPUUHO NPOU3BOJACTBO Ha
eJIEMEHTH, Bb3JIU U ypeau. www.optixco.com

A Apexkcum UHkeHepuHr EA/l v3nb/HABaA UAJOCTHUSA NPOLEC OT NPOEKTUPAHETO

Ha wnpuy, ¢opMaTta [0 NPOU3BOACTBOTO Ha TOTOBOTO H3JesMe U HeroraTa

auctpubyuus. ®@upmarta npousBexza mnoBede oT 1200 BuAa NPOAYKTU OT

A y TEeXHOJIOTMUYHA IJIacTMaca 3a Haj, 25 pas/MyHU O'BbJArapCcKu U 4yKJeCTpaHHU

KJWeHTH. ,ApekcuM MWHkeHepuHr“ mnpepa6orBa roguumHo Hag 7000 Tona

D\‘r’LXW\n VH)XeHepHa IJIacTMaca, MOoCpellakKu HeNpecTaHHO HapacTBaUlMTe HYXJAW Ha

CBOUTE KJIMEHTH, Ype3 BbBEXK/AHETO HA MOBeYe MHOBALMHU, 3aKyllyBaHe HA HOBU

MalllMHH, ONTUMHU3UpPaHe HAa IPOU3BO/ICTBOTO U paslliMpsiBaHe HA TexHUYecKaTa 6a3a. KnueHTu

Ha ,ApekcuM HWnxenepunr EA/l ca ¢upmu kaTo My/nTHUHAUUOHATHUTE ruraHTu Schneider
Electric, Bosch, Liebherr, Festo, Makita, Kostal 1 gpyru. www.arexim.bg

" Cono EOO/I e efHOIMYHO JPY>KECTBO C OrPAaHUYEHAa OTTOBOPHOCT,

@so O pervctpupaHo B Kpad Ha 2004r., HacJieJHUK U eCTeCTBEH pe3y/ITaT

surge jprotecfor 0T Bb3x0/d10TO pa3BuTue Ha ET ,CoH0", K0sITO pa3BuBa JIeHHOCT

or 1993r. Qupmara npexacTaBJsiBa €JHO CbBpPEMEHHO

MUKpONpeANpUsTHE C I'bBKaBa CTPYKTYpPa U BUCOKOKBaJUULIMPaAH NepcoHas. B npoabmkeHue

Ha MeT IOAMHU OCHOBeH mpeameT Ha AedHocT HAa ET "CoHo" Oellle moAApbXKAa U PEMOHT Ha

eJIEKTPOHHA TeXHUKa 3a 6aHKH, 0PHCU U JOMAaKUHCTBOTO. B pe3ysiTaT Ha HaTpynaHUsl ONUT ce

yCTAaHOBH, Y€ OCHOBHA MpPHUYMHA 33 MOBpEXJaHe Ha ChBpeMeHHaTa eJIeKTPOHHA TeXHHKa ca

CBPBXHANPEXUTEJHU  UMIYJICH (mMKoBe),  BB3HUKBALM 1O  3axpaHBalU[UTe U

TeJIEKOMyHUKAllMOHHU KabesHU Mpexu. [lopagu TtoBa ot 1998r. pupma "CoHo" paspaboTsa u

BHe/IpsiBa B MPOM3BO/CTBO YCTPONCTBA 3a 3alllMTa, U3BECTHHU 10 CBeTa KaTo "surge protectors”.

Ypes npoaykrute cu ekun'bT Ha CoHo EOO/| ce HagaBa Ja fjlaZie HA CBOUTE KJUEHTH 4acT OT
CIIOKOMCTBUETO, HE0O6XOAMMO UM 32 HOpMaJiHa paboTa U )KUBOT. Www.sono.bg
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CnoHCOpM ¥ IAPTHBOPH HA MEPONPHUSATHUETO:

donpanua ,EBpuKa” e HenmpaBUTE/ICTBEHA, HEPeJUTM03Ha U HENOJUTHYeCKa
OopraHusalus, HOpUAWYECKO JiMle 10 OBbJArapckoTO 3aKOHOJATEJICTBO.
é h OcHoBaHa e npe3 1990 rogvHa OT Abp>XaBHU U OOLECTBEHU OpPraHU3aLUU C
e MojoMaraHe Ha JapoBUTH Jiella MU MJaJid Xopa NpU peajn3UpaHeTO Ha
IPOEKTH B 06J1aCTTa HAa HayKaTa, TEXHUKATa U yIIpaBJeHUeTO, IOJAKpena Ha MJIaiuTe HOBAaTOPH

U npejnpueMayd, pa3snpocTpaHeHHWe Ha HAy4YHHU, TEXHUYECKH U MKOHOMHUYECKU 3HAHUSA U JP.
www.evrika.org

nPOCBETA M3/1aTeJICTBO 32 y4eOHULM, Y4eOHM IoMaraJjia U MeToAu4yecKa
Jutepartypa B bbiarapud. Beue ceseMm JeceTusieTus TO € U

Hal-aBTOPUTETHOTO B 00Opa30BaTe/JIHOTO KHUrouszaBaHe. I[Ipe3 Te3u rogjuHU B Hero ca ce
TpyAauad noBede oT 1600 aymu. B MoMeHTa B M34aTesicTBOTO paboTaT okoso 140 ayuiy,
BKJIIOYMTEJIHO NpeJICTaBUTEJINTE My BbB BCUUKHU 00JIACTHU I'pajioBe B cTpaHaTa. 3a 70 roauHu
M3/]aTeJICTBOTO e NybJsiMKyBaJo npousBeeHrd Ha 50 000 aBTopU U Xy[LOKHULM - BOJEILU UMeHa
B G'bJIFapCKaTa HayKa, U3KyCTBO U o6pa3oBaHue. http://www.prosveta.bg/

7 BCUYKO 3AMNOYBA ¢  HUspartenctso ,IIPOCBETA - CO®PUA” A/l e HaU-TONAAMOTO

- - Xepukc OO/ rp. [lnoBauB e cb3pazeHa npe3 1990r. ¢ npegmeT Ha
ré:-— (; JEeWHOCT Cbhb3JjaBaHe Ha KOHCTPYKTUBHA, TEXHOJIOTUYHA, CTaHJAAapTH3a-
XEPI/I K IUOHHA JOKyMeHTalusl, IPOU3BO/CTBO U peaju3alus Ha IPOMUILIJIEHU
W3/eJUsl, KOHCYJITaHTCKa, UHXKEHEPUHI0Ba JIeMHOCT U ycayru. OCHOBHa
JleMHOCT Ha ¢QupMaTa e KOHCTpPyUpaHe, MPOU3BOACTBO W peasu3alusi Ha MNPOMUILIEHU
BEHTUJIATOPU W B'B3AYLIHU 3aBeCH; MPOU3BOACTBO Ha TEXHOJIOTUYHU CHUCTEMHU 3a MJIa3MEHO
psi3aHe. PupMaTa pasmnoJsiara cbC CO6CTBeHa NPOU3BOACTBEHA 6a3a, HaMmupala ce B rp. [Li1oBaus.
http://www.heriks.com/

Usit Colours e TbproBckaTa Mapka Ha l03ut Kaabpc Bbarapus 00/,
e USIECOLOURS «xosiTo e nuLeH3MpaH TypoNepaTop U e efHa OT HAH-TOJIEMHUTE areHLHH

3a nbTyBaHe B bwbiarapud. Mma mnosedye oT 12 rojWHU ONMUT B
npejJiaraHETO Ha CaMOJIETHU OWJIETH, XOTEJCKO HACTaHsSBaHe, TYPUCTUYECKU I'bTyBaHUS U
CTyIEHTCKU O0OMeHHU U obpas3oBaTeJHU mporpamu. ToBa, koeto mnpaBu Usit Colours
npeAnoYruTaH U360p, € rapaHTUPAHOTO KAYeCTBO U WHJUBHU/YaJHOTO OTHOIEHUE KbM BCEKHU
KJIMEeHT. https: //usitcolours.bg/b

MeHca e ocHOBaHa B AHryiuA npe3 1946 r. ot agBokaTta Posang bepua u g-p Jlanc
Yebp, CbllO0 aJiBOKAaT U y4deH. Te uMaau uzaesd Aa ¢PopMupaT OOILECTBO OT
WHTEJMTEHTHU XO0pa, KaTO eAWHCTBEHUSI KPUTEpPHUH 3a YJEHCTBO € BHCOK
koedunmeHT Ha HUHTeaureHTHocT (IQ). OpraHusanusaTa MNPUBETCTBA XOpa C
BCSIKAKBO COLMAJIHO MOJIOXKEHUE, YUUTO KoePUIUEHT HAa UHTEJUTeHTHOCT € B ropHuTe 2% Ha
HaceJIeHUETO, C IieJl Te3u Xopa Ja Ce HacjaXkJaBaT Ha KOMIIAHMSATA CU W Ja y4acTBaT B
pa3HOO6pa3HU COIMAIHU U KYJTYPHH AeHHOCTH. http://www.mensa.bg/
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OpraHu3anyoHeH KOMUTET

aou. a-p Aparomup l'ociosuHOB

3am.dekaH Ha Pusuko-mexHosozuveH pakyamem Keom I1Y "llaucuti Xuaendapcku”

1. ac. A-p AHenus /lakoBa

Inasen acucmenm kem Pusuko-mexHoaozuveH pakyamem Ha I1Y "laucuil Xusendapcku”
M. ac. A-p UBan Boaypos

nasen acucmenm kem Puauko-mexHonozuveH pakyamem Ha I1Y "[laucuii Xusendapcku”
ac. Mapuana lllonosa

Acucmenm kem QPusuko-mexHosoauyeH gakyamem Ha I1Y "llaucuii Xusendapcku”
Credan HukosioB

Dusuk kem Pusuko-mexHoso2uyeH gakyaimem Ha I1Y "Haucutl Xunendapcku”

ac. leako 3/1aTaHCKH

Acucmenm kem QPusuko-mexHosoauyeH gakyamem Ha I1Y "llaucuii Xusendapcku”

XOH. np. Kpacumup Butiapos

Joxkmopaum kem Quauko-mexHosozuueH gaxkyasmem Ha I1Y ,Iaucuii Xusendapcku”

’

TexHn4yeckKka KOMUCUA:

Codpusa MusieHKoBa

Cmydenmka 4-mu Kypc, cheyuasiHocm HHxiceHepHa pusuka

Mupociaas Paguyen

Cmydenm 3-mu Kypc, cneyuasiHocm Teaemamuka

HBa BamesBa

Cmydenmka 4-mu Kypc, cneyuasiHocm TeaekoMyHUkayuu ¢ MEHUOHCMBHM

Bukropus IlapTasicka

Cmydenmka 4-mu Kypc, cneyuasiHocm TeaekoMyHuUkayuu ¢ MEHUOHCMBHM

Anppeir Kapaaxos

Cmydeum 2-pu Kypc, cneyuasiHocm HHxceHepHa Pusuka

bopsaxa Henosa

Cmydenmka 3-mu Kypc, cneyuaiHocm TesaeKkoMyHUKAYUOHHU U UHEPOPMAYUOHHU cucmemu
Mapusa baseBa

Cmydenmka 3-mu Kypc, cneyuaiHocm TesaeKoMyHUKAYUOHHU U UHPOPMAYUOHHU cucmemu
KiaumeHnT KapTeBcku

Cmydenm 3-mu Kypc, cneyuasiHocm TesaekoMyHUKAUUOHHU U UHPOPMAYUOHHU cucmemu
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Hail-akTya/HUTEe TeMH U Hal-aTPAaKTUBHUTE Mpe3eHTAllMU Ha yYaCTHUILUTE B HayYyHaTa
KOHQepeHUUs 1ie O'bJaT HarpafieHu OT CIelUasHO KypU OT MpenogaBaTesd Ha PusMKo-
TexHoJsioTH4eH pakyateT KbM [1Y "[laucuit Xusengapcku" B CbCTaB:

CTYAEHTCKH U AOKTOPAHTCKH AOKJ/JIAAHU U MIOCTEPHA

e mnpod. a-p TemeHy:xka MoBueBa, kamedpa “Pusuka” Ha Pusuko-mexHos02u4eH PaKyimem Kem
1Y ,Haucuii Xunendapcku“

e gon. a-p Exkarepuna IlmcaHoBa, kamedpa O6pazosamenHu mexHoso2uu” Ha Pusuko-
mexHos102u4eH pakyrmem kom I1Y Iaucuii XuneHdapcku“

e jon. A-p Aca BupaneBa, kamedpa “Pusuxka” Ha Pusuko-mexHosozuveH Pakyamem Kom IV

“«

LHaucuti Xunendapcku”

e gou. A-p PymeH Ilonos, kamedpa “EKUT” Ha Pu3suko-mexHoso2uueH pakyamem kom I1Y ,Ilaucuil
Xunendapcku”

e I ac. A-p [Auana [lakoBa, kamedpa “Qusuka” Ha Pusuko-mexHoso2uyeH pakyasmem kKom I[1Y
JIaucutl Xunendapcku”

Y4yeHU4YeCKH Hay4yeH npoeKT "EBpuka”

o nou. A-p Kensska PaiikoBa, kamedpa “ O6pazosamenHu mexHoso2uu” Ha PU3UKO-MEXHO.102UYEH
dakynmem kem I1Y ,Iaucutl Xuaendapcku“

o nou. aA-p Togopka AuMuTpoBa, kamedpa “Pusuka” Ha Puszuko-mexHosoz2u4eH pakyimem kom [1Y
LHaucuti Xunendapcku

o nou. a-p Hagexaa Kagpaaaposa, kamedpa “EKHUT” Ha Pusuko-mexHosoz2uueH axkyimem kom [1Y
LHaucuti Xunendapcku®

e I ac. A-p Croun UBaHOB, kamedpa “ O6pazoeamenru mexHosio2uu” Ha PU3UKO-MexHO102U4EH
dakynmem kem I1Y ,Iaucuti Xunendapcku“

e gou. A-p JAapuHka MaHoBa, kamedpa “EKHUT” na ®usuko-mexHosiozuveH dakyimem Kom I[1Y
JIaucuii Xunendapcku“

YuyeHnvyecKkH KOHKYpC 3a puCyHKa ,HaykaTa B cBeTa 0K0J10 Hac*

e jon. a-p CunBusa CrosHoBa-IlerpoBa, kamedpa “EKHT” Ha ®usuko-mexHos02uyeH gakyimem
koM I1Y ,[laucuti Xunendapcku“

e jomn. a-p 'muka EkcHep, kaTeapa “@usuka’ Ha Pusuko-texHosorudyeH QakyaTeT KbMm 1Y
Jaucuit Xunengapcku”

e gon. a-p EnmcaBera MapekoBa, kamedpa O6pazosameaHu mexHoao2uu” Ha Pusuko-
mexHos102uyeH pakyrmem koM I1Y Iaucuti XuneHdapcku”

e ml. ac. A-p XpucruHa IlerpoBa, kamedpa “ Ob6pazosamesnu mexHoaoz2uu” Ha Pusuko-
mexHos02uyeH pakyrmem kom I1Y Iaucuti XuseHdapcku“

e joun. A-p Mapua Mapyaosa-iKuBaHoBMY, kamedpa “Pusuxka” Ha Pu3uko-mexHo/102U4EH
¢akyrmem kem I1Y Iaucutl Xunendapcku“

“«
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Cekyus A «Onmuka, fomoHuKa u s1a3epHa eusuxka»

A-I1

VOC-RESISTANT NIOBIUM OXIDE THIN FILMS WITH MODULATED
REFRACTIVE INDEX

R. Georgiev?, L. Todorova?, D. Christova?, B. Georgieval, T. Babeva!

nstitute of Optical Materials and Technologies “Acad. J. Malinowski”,
Bulgarian Academy of Sciences, Acad. G. Bonchev Str., bl. 109, 1113 Sofia, Bulgaria.
2Institute of Polymers, Bulgarian Academy of Sciences,
Acad. G. Bonchev Str., bl. 103-A, 1113 Sofia, Bulgaria

Abstract

Engineering properties of metal oxide thin films is of utmost importance for having
broader application and better functionality in areas such as catalysis, sensing and energy
conversion. Niobium oxide emerges as material that finds application in photonics and optical
sensing due to its high refractive index. A way to tailor its properties and obtain better
performance is to introduce porosity in the films and thus modulate the refractive index to lower
values. However when films are exposed to volatile organic compounds (VOCs) they change their
optical response due to condensation of VOCs in the pores resulting in deterioration of
performance.

In this work the formation of niobium oxide thin films with different refractive index and
their resistance to most common VOCs are studied. The modulation of the refractive index is
introduced by mixing niobium sol with three different organic matrices namely di- and penta-
block copolymers (PEO-b-PDMAA, PDMAA-b-PEO-b-PPO-b-PEO-b-PDMAA) as well as star-
shaped PDMAA which create porosity in the film. After annealing at 600 °C the optical properties
and the thickness of the films are determined and further compared to the characteristics of films
subjected to extraction of the copolymer matrices from the porous niobium oxide films. Reaction
of the films, both original (containing copolymer matrix) and extracted, in terms of optical
response are studied prior to and after exposure to acetone, methanol, ethanol and isopropanol.

Keywords: Niobium oxide, mesoporous material, thin films, block copolymers
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A-]12

E®EKTUBHU METO/U 3A IPECMATAME HA MHOT'OCJIOMHU OIITUYHU
B'b/IHOBOJAH

CeBaasivH CtosaHOB ['emeB, UBaH KpbcTeB UBaHOB

[lnoBauBcku yHuBepcuret ,Ilaucuit Xunenpapcku®, rp. [lnosaus, ya. ,llap Acen” Ne 24

Ao6cTpakT
B pa6oTaTa e npezJioeH 00611 eJIeKTpOJUHAMUYEeH MOJies1 3a U3YMCJIsiBaHe Ha MOJUTeE Ha
MHOTr0C/JI0MHU aHKu30TponHU 2D u 3D BbaHOBOoAHM. [Ipy yMc/I0BUTE CUMYyJIallMU 3a pellaBaHETO
Ha CUCTEMUTE OT YaCTHU AudepeHUa/THU ypaBHEHHUS Ca MPUJI0XKEHU U CPAaBHEHU 110 BPEMETO
Ha IpecMsATaHe TPUTe HAaU-4eCTO M3IO0JI3BaHM 4YUCa0BU nogxoxaa: FD - meron Ha KpanHuTe
pas/JvMKY, MeToh Ha [aJlbOpKUMH CbC clleqUaJHO INpeAJoXKeHa OT aBTOPUTE CucTeMa OT
nceJBOOTPOroHasHu PyHKIMU U TMM - MeToz Ha TpaHCPOPMALLMOHHUTE MATPHULU.

KiouyoBu aymu: multilayer waveguides, FD method, FE method, TMM method

A-TI1

B/IMAHUE HA IITbTHOCTTA HA MOIIIHOCTTA IIPH JIABEPHO MAPKUPAHE
HA OBPA3LHU OT MEJL

HukoJsiait Auresnios!, 'eopru CTosiHOB?

ITexHU4YeCKU yHUBepCUTET - ['abpoBo, kaTeZpa PHU3nKa, XUMHUA U €KOJIOTHS,
ya. Xamxu JJumMutsp Ne 4, e-mail: angelov_np@abv.bg
2TexHU4eCKH yHUBepcUTET — [[abpoBo, KaTe pa EjlekTpoeHepreTrka U eJleKTpoCHabAsiBaHe,
ya. Xamxu JumMutsp Ne 4, e-mail: gosheto10@aol.com

A6cTpakT
[IpoBesieHU ca YHUC/IEeHU eKCIIEPUMEHTH 3a U3CJe/iBaHe HA BJIUSHUETO Ha IJI'bTHOCTTA HA
MOIIHOCTTA MPH JIa3epHO MapKHUpaHe Ha 00pasly OT MeJ. M3moJsi3BaH e mporpameH NpPOAYKT
TEMPERATURFELD3D, pa6oteun; B MATLAB. H3cinenBaHusiTa ce OTHAacAT 3a 1IAaM6GOB Jiasep,
paboTel B 6siu3kaTa MH$payepBeHa o6JsacT, U sa3ep Ha CuBr, paboTell BbB BUAUMaTa 006.J1acT.
[TonyyeHu ca rpadyKu HA 3aBUCHMOCTTA Ha TeMIepaTypaTa OT MJIbTHOCTTA Ha MOUIHOCTTA 3a
JiBaTta Jyia3epa. [losiy4eHUTE pe3yJITaTH ca aHAJIM3UPAHU.

KiwyoBu AyMu: J1a3epHO MapKUpaHe, 11aM6oB Jiazep, Ja3dep Ha CuBr, men, codtyep
TEMPERATURFELD3D, MATLAB, 4uc/ieHUW eKCllepUMEeHTH, TeMIlepaTypa, IUIBTHOCT Ha
MOIIIHOCTTA
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A-I12

ONPEAEJIAHE HA KPUTUYHUTE INTbTHOCTHU HA MOLIHOCTTA IIPH
JIABEPHO MAPKHWPAHE HA OBPA3LI1 OT CTOMAHA C30

HukoJsiat AuresnoB!, 'eopru CTosiHOB?

ITexHU4YeCKU yHUBePCUTET — ['abpoBo, kaTeZpa PU3uKa, XUMHUSA U €KOJIOTHS,
ya. Xamxu Jumutsp Ne 4, e-mail: angelov_np@abv.bg
2TexHuvecku yHuBepcuTeT — [abpoBo, KaTepa EsnekTpoeHepreTrka 1 eJleKTpocHab/isiBaHe,
ya1. Xamxu lumMutbp Ne 4, e-mail: gosheto10@aol.com

A6cTpakT
[IpoBe/ieHU ca eKCIEPUMEHTH 3a ONpe/iesIssHE HA KPpUTUYHUTE MI'bTHOCTHA HAa MOIHOCTTA
IpU Jia3epHO MapKHpaHe HA 00pasnyd OT KOHCTpPyKIMOHHA ctoMaHa C30. H3mosi3BaH e
BJIAKHECTO-0NTHUYEH Jiaszep. [locTpoeHu rpadp Ky Ha 3aBUCUMOCTTA HA KPUTHYHATA MJ'bTHOCT Ha
MOIIHOCTTA IIPH TONEHe U U3MapeHHe OT CKopocTTa. [loslyyeHUTE pe3y iTaTy ca aHAJTU3UPAHU U
0000IIEHH,

Kinro4yoBu AYMHU: J1a3€pHO MapKHpPaHe, BJIAKHECTO-OIITHYEeH Jia3ep, KPUTHUYHA IIJI'bTHOCT Ha
MOIIHOCTTA IPH TOIIEHE, KPUTHUYHA IJITbTHOCT HAa MOIHOCTTA IIPpU U3IIapEeHHE, CKOPOCT

A-113
YCTAHOBKA 3A IIVNTABMOHEH PE3OHAHC C MUKPO®JIYUJAHA CUCTEMA

KoHctanTrH CTaMoB AHresioB, lIBeTan CTaMeHOB BesinHOB

CY “Cs. KnumenTt Oxpugcku”’, Pusndecku PakyaTer,
Codus, 6ya. Jpxeiimc bayusbp Ne5

A6cTpakT
PazpaboTeHa e onTHUYHA yCTaHOBKA, 6a3MpaHa Ha MOBbPXHUHEH MJIa3MOHEH pPe30HaHC U
cbueTaHa ¢ MUKpodayHJHaA CUCTeMa. YCTaHOBKAaTa Ce M3M0Ji3Ba 3a OonpejieisiHe Aebe/MHU Ha
cj0eBe, ONTHYHM KOHCTAHTU Ha TEYHOCTHM U H3CJeJBaHe Ha OUOJIOTMYHU W OHUOXUMHYHU
peakiMy Ha rpaHUIlaTa TEYHOCT-TBbP/I0 TAJO B pEaJIHO BpEME.
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A-114

BJIMAHUE HA UMIIYJICHATA EHEPI'UA BbPXY KOHTPACTA IIPU JIASEPHO
MAPKUPAHE HA OBPA3LIH OT CTOMAHA 15Cr2

Hukousiant AuresioB, MopaaHn [leHeB, Anekcangpa MapruHoBa

TexHuyecku yHuBepcureT - [abpoBo, yi. "Xamku JumMmutsp” 4, [abposo 5300

Ao6cTpakT

[IpoBesieHM ca eKCliepMMeHTA/JIHU MU3CJeBaHMSA 3a BJIUAHUETO HA UMIIYJICHATA €Heprus
BbpXy KOHTpacTa Ha Ja3epHaTa MapkKupoBKa. OTHacAT ce 3a 06pasuu OT KOHCTPYKLMOHHA
JlerupaHa ctoMaHa 15Cr2 ¢ wiMpoko NpuJoXKeHye B MPOMULLIEHOCTTA. M3noJi3BaHa e ja3epHa
TEXHOJIOTUYHA CUCTEMa 3a MapKupaHe C Iaii6oB Jasep. [IpoBejeHM ca eKCHepUMEHTH C
pas3/IMYHMA UMIYJICHU €Hepruy, IJI'bTHOCTH Ha MOILHOCTTA U CKOpocTTa. [losiydeHu ca rpadpuku
Ha 3aBUCUMOCTTTA Ha KOHTPACTa HA MAapKUpPOBKAaTa OT UMITYJICHATA €Heprus 3a JBe CKOPOCTU U
/iBeé IJI'bTHOCTH Ha MOILHOCTTA. Pe3yaTaTuTe ca aHa/JW3upaHU U 0000weHu. OnpesesieHn ca
paboOTHM MHTEepBaJIM Ha MMIIyJICHaTa €Heprud 3a U3CJeJBaHHUTe CKOPOCTU U IUIBTHOCTH Ha
MOILHOCTTA.

Kiwo4oBu Aymu: sazepHo MapKuUpaHe, 1al60B Ja3ep, ctoMaHa 15Cr2, KoHTpacT, MMIyJiCHA
eHeprus, IJ'bTHOCT Ha MOLHOCTTA, CKOPOCT, pa60THU HHTEpPBaJIU
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A-II5

MICROPATTERNING OF 3D PCL SCAFFOLDS VIA FEMTOSECOND LASER
ABLATION FOR TISSUE ENGINEERING APPLICATIONS

A. Zhelyazkoval, A. Daskaloval, 1. Bliznakoval, B. Ostrowska?, H. Declercq3, A.
Trifonov?, L. Avramov}, I. Buchvarov*

1 Institute of Electronics, Bulgarian Academy of Sciences, 72, TsarigradskoChausseeblvd., 1784
Sofia, Bulgaria

2 Faculty of Materials Science and Engineering, Warsaw University of Technology 141 Woloska

Str., 02-507 Warsaw, Poland
3 Department of Basic Medical Sciences, Ghent University, De Pintelaan 185 6B3, 9000 Gent,
Belgium

4 Department of Physics, Sofia University, "St. Kliment Ohridski", 5, J. Bourchier Blvd., BG-1164

Sofia, Bulgaria

Abstract

Three - dimensional (3D) fiber meshes from polymers are designed to mimic the
mechanical and biological properties of extra cellular matrix (ECM). In this study they are used to
provide structural support and guidance of cells for tissue regeneration. Fused deposition
modelling was used for fabrication of fibrous 3D matrices from Poly-e-caprolactone (PCL).
Employment of femtosecond laser processing was used to alter the porosity of the 3D PCL fiber
meshes. Scanning electron microscopy (SEM), confocal microscopy and water contact angle
measurements were used for analysis of the surface characteristics. In this study, the
interconnection between laser processing parameters (pulse number, pulse repetition rate,
applied energy) and biomaterial response is examined. The results demonstrated the formation
of well-defined micropores while the original fiber structure remains unchanged. Cells
cultivation studies on laser-modified scaffolds showed excellent viability of the cells, compared to
non-modified scaffold.

The obtained results showed that femtosecond laser processing is an alternative non-
contact tool, which could be successfully used to enhance porosity of the artificial constructs thus
influencing cell adhesion into fibrous meshes.

Keywords: laser modification, tissue engineering, biomaterials, polymers
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A-116

FABRICATION OF CHITOSAN SCAFFOLDS VIA LASER ASSISTED MODIFICATION

A. Daskaloval, I. Bliznakoval, A. Zhelyazkoval, A. Trifonov?, H. Declercq3,
L. Angeloval, M. Gankova?, L. Avramov?, I. Buchvarov?

1 Institute of Electronics, Bulgarian Academy of Sciences, 72 Tsarigradsko chaussee Blvd., 1784,
Sofia, Bulgaria
2 Department of Physics, Sofia University, "St. Kliment Ohridski", 5, ]. Bourchier Blvd., BG-1164 Sofia,
Bulgaria
3 Department of Basic Medical Sciences, Ghent University, De Pintelaan 185 6B3, 9000 Gent, Belgium

Abstract

This research is an initial investigation of chitosan as a biomaterial for tissue engineering.
The goal is to develop chitosan-based films for cell culture applications by fs laser-assisted
modification. Chitosan has the potential to accelerate the reformation of connective tissues and
promote their vascularisation. Furthermore, the presence of chitosan benefits wound healing,
bone repairs, vascular graft implantation and cell tissue cultures. It also has the desirable
properties of being easily processed and developed into films and membranes, microparticles
and beads, and 3D scaffolds. Diverse ceramic coatings such as CaP or bioactive glass are applied
to metallic alloys as coatings, to serve as an interface between the scaffold and the tissue,
however the results were not applicable because of the material’s brittle character. An
alternative to the above mentioned approach represents implementation of chitosan as bioactive
coating to strengthen and accelerate cell proliferation and tissue organization. Most of surface
treatments lead to contamination of the biomaterial. Our approach is to create a model of
chitosan microfoam with accurate control over surface morphology in order to influence cells
behavior. Laser modification by pulses in the fs domain provides a quality of modification of thin
films of biopolymers that is unobtainable with longer pulses in the range of nanoseconds.

Key words: chitosan, laser modification, tissue engineering
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Cexkyusi b «<AmomHa u ssdpeHa pusuka»

B-11

IMPLEMENTATION OF UNCERTAINTY ANALYSIS FOR EVALUATION OF NUCLEAR
REACTORS VVER-1000 FUEL SAFETY MARGINS DURING NORMAL OPERATION
BY FEMAXI-VI COMPUTER CODE CALCULATIONS

Venelin Rusanov?, Plamen V. Petkov! and Krassimir Kamenov?

1Department of Nuclear Engineering, Faculty of Physics,
Sofia University “St. Kliment Ohridski”, 1164 Sofia, Bulgaria
2Kozloduy NPP Plc., 3321 Vratsa, Bulgaria

Abstract

Mathematical modelling and evaluation of nuclear fuel while burning in nuclear reactors is
of significant importance if one wants to predict its behavior and to get assured that the necessary
criteria for its proper operations are met. The criteria reflect maximum fuel temperature, cladding
temperature, coolant heating, etc. The computer code that we selected for completion of such
analysis is FEMAXI-VI (Japan Atomic Energy Agency). We prepared input-data deck for fuel rods of
the type used in Kozloduy NPP and performed predictive calculations for evaluation of the safety
margins. However, for the proper evaluation there is required knowledge about important fuel
initial characteristics. This data is available only through nominal values and uncertainty ranges,
given by the fuel vendor as the fuel itself is sealed in cladding, made from zirconium alloy.
Therefore, an uncertainty analysis is required for completion of such task.

Usually, uncertainty analysis is applied for margins evaluation at safety analyses. There are
several known methods for performance of such analysis. One of them is the method,
implemented in SUSA (Software for Uncertainty and Sensitivity Analyses), and developed by GRS
(Gesellschaft fiir Anlagen- und Reaktorsicherheit). We tested successfully the Wolfram
Mathematica’s capability to implement the statistical approach in the software. Further, it was
extended such way in order to be analyzed and evaluated VVER-1000 fuel rod safety margins.
Finally, conclusion were drawn for fuel operation in thermo-mechanical and hydraulic aspects.
The conclusions that all safety criteria are met, were further extended to the entire reactor core
loads.

Keywords: Nuclear, uncertainty, fuel, rod, parameters, VVER, WWER
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B-/12

HU3CJEABAHE HA PABOTHU XAPAKTEPUCTUKH HA KOHYCEH KOJIMMATOP
HA JIMHEEH YCKOPHUTEJI 3A I'BYEJIEYEHHUE

Topop Y3yHoB, Baubo YoJsiakos

[lnoBauBcku yHUBepcuTeT ,Ilancuit Xunenpapcku®, yi. ,llap Acen” 24, [lnoBaus, bbarapus

Ao6cTpakT

MeUIIMHCKUTE JIMHEMHU YCKOPUTEJNU Ca Hal-MOIIHOTO OpbXMe B 6opbara ¢ 6Mya Ha
HalleTo CbBpeMUe — paKOBUTe 3ab60JisABaHUA. [lo MOMeHTa HAMa OTKPUT No-epHUKACEH METOZ,
KOWTO /1a e HaBJIsI3'bJI LIMPOKO U Jja Ce pUJiara Taka, KakTo J'byesledeHUEeTO CbC CbBPEMEHHUTE
JUHeNHU yckopuTend. [Jlpyrute ¢opMu Ha JedyeHue (omepaTUBHO, OpaxuTepanus,
XUMUOTepanusi) ce MNpuJaraT B KOMOMUHaALUs C JibyeseyeHue. CbliecTByBa eBpoleicka
JIMPEKTHBA, CHOpeJ, KOATO B /AbpKaBUTe 4YJeHKHM Ha EBpomelickus cblo3 Tpsb6a na
$YHKIMOHMPAT M0 LeCT JTMHENHU YCKOPUTeJIsl Ha BCEKU €/IMH MUJIMOH HaceJleHue.

KimouoBu agymu: JIvueTepanusi, TIMHEEH YCKOPUTEJ, KOHYCEH KOJIUMATOP
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b-A3
U3I10/I3BAHE HA BOJIYCHU I1PHU IIEPKYTAHHATA PAAUOTEPAIIUA

Tpudon upkanosl, FOpruta Jlaypukantene?3, Togopka JI. /lumutposal,
JlnaHa ApsiveHe?

ldusuko-TexHosorndeH ¢axkyarert, [1Y [laucuit Xunengapcku, [lnosaus, bbarapus
ZKayHac TexHoJsioruueH yHuBepcuTeT, KayHac, JIuTBa
30HKoJIOTMYHA 60/1HUIA HA JINTOBCKUSI YHUBEPCUTET 10 3/paBHU HaykH, KayHac, J/luTBa

Ao6cTpakT

PakbT Ha rbpAaTa € CBeTOBEH MPOGJIEM C TOJIIMO COI[MAJIHO U OOIEeCTBEHO 3HAYEHHE.
Toii ce HapexxJa Ha BTOPO MSCTO MeXAY MPUUYUHUTE 32 CMBPT IPHU KEHUTE, a B MOCTEJHUTE
TOJMHHU 3acsira BcCe MO-HUCKH Bb3PACTOBU T'Pynu. PajukajHaTa MacTeKTOMUSI € HaW-4ecTo
M3I0JI3BAHUSAT JieueOeH MeTOo/l 32 OTIEPaTUBHO NpeMaxBaHe Ha TyMopa. 3a NpeJoTBpaTsABaHe Ha
NOBTOPHATA My IOsiBA OOMKHOBEHO Ce HaJjlara cJjejolepaTUBHA BbHIIHA paAydoTepanus
(mpueneyenue). IlepkyTaHHaTa paJuoTepanusl IMpeJCcTaB/ssBa BBHIIHO O0O6JbYBaHe Ha
3acerHataTta 30Ha C BUCOKOEHEPreTHUYHHU PEHTTeHOBHW WJIM raMa JI'b4M, FeHEpUPAHU B JIMHEEH
yckopuTeJsi. [lJlaHMpaHeTO HA JIbYesJeYeHUETO Ce ChCTOM B OIpezesisiHe Ha pa3MepuTe Ha
06/'bYBAHOTO MOJIe, 061aTa U GpaKIMOHHATA /1033, BPEMETO 32 €KCIO3UIMS U eHeprusTa Ha
J'bueHueTo. To e MHAMBHUAYAJIHO U 3aBUCH OT BU/J]Q, MECTOIOJI0XKEHUETO U Pa3NpoOCTPaHEHUETO
Ha TyMoOpa, KaKTO M OT AaHAaTOMUYHUTE OCOGEHOCTH W OOIIOTO ChCTOSIHME HA MalUeHTa.
[lnaHupaHeTo Tpsi6Ba JAa NOACUTYPH ONTHUMaJHA XOMOTEHHO paslpejiesieHa J03a BbpXy
npo6JyieMHaTa 06JacT, 6e3 MpU TOBA Ja O'bAAT 3acerHaTH CbCeAHUTE ThKAaHW W OpraHH. 3a
IIOCTUTAaHETO Ha Tas3W IlleJl B NpPaKTHKaTa YeCTO Ce H3MOJI3BaT TbKAaHHO €eKBUBAaJIEHTH
CUJINKOHOBH 0OJIYCH, CIOMAraiily 3a peryJiMpaHe Ha J'bJI00YMHATA HA MAaKCUMaJIHATa MOorbJHATa
Jl03a U HEWHOTO pasnpeiesieHHe.

B Ta3u pabGora e mpeacTaBeH 0630p M CpPAaBHUTEJIEH aHa/JIM3 MPU HM3MOJ3BAHETO Ha
3aJlelBallld U He3aJleNBallM OOJIYyCH 3a I[eJIUTe Ha IMepKyTaHHATa pajuoTepanus cjej
MaCTeKTOMHUSH.

Kinro4yoBu AYMMU: pajuoTepanuvd, 103MMeTpus, 60]1y€I/I, AO3MMETPHUYIHO IIJIaHUPAHE
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Cekyus B «Pu3uka Ha KOHAeH3UpaHama mamepus U HAHOMexXHo/102Uu»

B-11
METHOD FOR MAKING A SILVER COATING ON FLUOROPOLYMER

Boris Yanachkov?®, Nikolay Petrov?, Stoyan Russev?, Lyudmil Lyutov?!

1Sofia University St. Kliment Ohridski, Faculty of Chemistry and Pharmacy,
James Boucher Blvd, 1, 1164 bc. Lozenets, Sofia Bulgaria
2Sofia University St. Kliment Ohridski, Faculty of Physics,
James Boucher Blvd, 5 jk. Lozenets, Sofia 1164 Bulgaria
*Corresponding author: borisya@abv.bg

Abstract

Fluoropolymers are characterized by a wide range of mechanical properties, good dielectric
properties, low friction coefficient, resistance to the effects of aggressive media as in the low and
high temperature, have low gas permeability and are non-combustible. However, these properties
of the fluoropolymers also become deficiencies in the performance of specific technical tasks -
they are hydrophobic, can not be glued, and the application of metallic or non-metallic coating on
them is challenging. The research is directed to the creation of a metal coating on PTFE which has
good adhesion. Methods used to make the coating include plasma pre-treatment of the surface of
the polymer for better wetting and chemical metallisation. The metal used to make the coating is
silver because of its good properties. The resulting PTFE/ silver material is used in the field of
nanotechnology and in the construction of medical devices, spacecraft and probes.

Keywords: fluoropolymers, plasma pre-treatment, silver, chemical metallisation
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B-/12

INIOJIYYABAHE U U3CJIEABAHE HA MEMBPAHHU, CbA'bPKAILIU
APXEOJIUIIUAH

Jlenvua MutkoBa, Buktopus ButkoBa

WHcTuTyT N0 pu3KKa Ha TBBPAOTO TsA10 ,Akaj. [eopru HamxkakoB®, BAH,
6y.1. Llapurpazacko moce 72, Codus, bbarapus

A6cTpakT

BucnoiiHrMTe TMNUAHU MeMOpPaHU LUUPOKO Ce U3MO0JI3BaT NPU GU3NYECKUTE U3CJIe[BaHUSA
Ha CTPYKTypaTa M CBOMCTBAaTa Ha GUOJIOTUYHMTE MeMOpaHU B KayeCTBOTO UM Ha TeXeH 6a30B
dusmyeH MojeJs, BB3NPOU3BEXKJAL] OCHOBHUTE UM CTPYKTYPHU UM  QYHKLHMOHAJIHHU
XapaKTepUCTUKU. JIMIUAHUTE CUCTeMU ePEeKTHBHO Ce MpujaraT U BbB (papMaKoJIOTUATA U
MeMLMHATa, KOeTO U3UCKBA 3a/1'bJI60YEHOTO T03HaBaHe Ha Bp'b3KaTa MeX/y TEXHUTe CBOMCTBaA
U JIMOIUJHUSA UM cbCTaB. OCHOBHO CBOMCTBO Ha JIMIIUJHUTE OUCI0€EBe € eJJaCTUYHOCTTAa UM Ha
Oor'bBaHe, Npejompe/eislla CIOCOOHOCTTa Ha MeMOpaHUTe Ja ce AepopMUpaT NPU y4aCTHUETO
UM B KJIETBYHUTE NPOLIECH (JieJIeHe, CIMBaHe, TPAaHCIOPT Ha BellecTBa U Ap.).

Hacrosumjara pabora nma 3a Lies1 noJjiydyaBaHeTO Ha JIMIUAHU OUC/I0eBe C BKJIOYEHU B
CbCTaBa UM apXeOoJIMIIUAY U XapaKTepU3HWPAHETO Ha TEXHUTEe eJJACTUYHU CBOMCTBA. TO3M KJac
JUNUAMA Cce H30JMpa OT MeMOpaHUTE Ha eJHOKJETHhYHU OpraHu3MH, OOeJVWHEHU TOJ
Ha3BaHUeTO Archaea. ApxeosmunuauTe ca HW3BECTHUM Olle W KaTo OOJaJMNIUAU TNOpaju
HaJIMYMEeTO Ha /iBe MOJIAPHU IVIaBU B CTpoexa Ha aMmbudUIHaTa UM MOJIEKYJa, B pe3y/aTaT Ha
KOETO BbB BoJila ce popMHUpaT MOHOCJOWHU JiaMeJapHU CTPYKTYpHU. B siMnuaHu MeMbpaHy,
CbCTaBeHU OT PocPaTHUAUIXOJIMHM, IPU MaJKU KOHIEHTpalMU OoJIaUNUUTe MoraT Ja ce
pasmnoJiaraT TpaHcMeM6paHHO uiv B U-o6pa3Ha kKoH$opMalysa B e JUHUS MOHOCJIOM.

[locpencTBoM QuiykTanoHeH aHaiuM3 Ha ¢QopMaTa Ha KBasUCPepUYHU JIMIIUJHU
BE3UKYJIU e U3cse/iBaH epeKThT Ha 60JIaJIMIU/IUTE BbPXY eJ1aCTUMHUTE CBOMCTBA HA MeMOpaHHU
OT NaIMUTUA-01en dochaTuauaxoauH (POPC). YcraHoBeHo e, ye HasiMuueTo Ha 0.1 TeryioBHU
4yacTy 60J1aJunu/ B OUCI051 peAyLpa HEroBUsS MOAYJ/ Ha eJJaCTUYHOCT Ha Oor'bBaHe € okoJio 20
%, KoeTo Mojkpens Te3aTa 3a BeposiTHa U-o6pa3Ha KoHpopMauuss Ha O6OJIAJIUNUJHUTE
MOJIEKY/IA B MeEMOpaHaTa.

Kiwo4yoBu AymM: apxeoJunud, JUNUJHA MeMOpaHa, eJaCTUYHOCT Ha orbBaHe, POPC,
GoJIaJIMITUIHU

duHaHCUpaHe

®ounyg “Hayunu uscnensanusa” (AH08-7/2016) u “l[Iporpama 3a nozmnoMaraHe Ha MJa/iu YY€HU U
foktopaHTu B BAH - 2017 r” (A®PHII-17-22/24.07.2017).
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B-I11

B3AUMOJENCTBHUE HA XU/IPOKCHU-IIPOINTUJI-TYAPOBU I'YMM (JAGUAR HP-8,
HP-105, HP-120) Y ITOJIM3AXAPHU/IM OT CEMEHA HA TAMAPUH/ (TSP-120 U
TSP-500) C ®WJIMHM OT YOBEILIKYM MENBOMMEB CEKPET HA
Bb3/IYIIIHO/BOJHA ®A30BA T'PAHMLIA

Ana Henueal, 'eopru 'eoprues?, Norihiko Yokoi?

1KaTeapa ,OnTuKa U crieKTpockonus” kKbM Pusnyecku GakKy/aTeT,
Coduiicku yuuBepcuteT ,CB. KnumeHnT Oxpuacku”, 1164 Codus, bbarapus
2Karepgpa ,OdpTanmosnorus”’kbpm MeguiuHcku yHuBepcuTeT, 602-8566 KuoTo, Anonus

A6cTpakT

HapymeHusiTa B cbCTaBa, CTPYKTypaTa U GYHKLUATA HA JUNK/A/O6eNThYHUSA CJI0U (tear
film lipid layer, TFLL), nokpuBaiy ¢asoBaTa rpaHulia CbJ3a/Bb3AyX, Ca IJlaBHAa NpUYMHA 3a
pPa3BUTHETO Ha HaAW-pa3sNpOCTPAaHEHOTO CbBPEMEHHO 3ab0JiiBaHE Ha BbHILIHATa OYHA
HOBBPXHOCT — CUHAPOMBT Ha CYXOTO 0KO. LIIMpOKOTO mpu/ioKeHUe Ha MOJIM3aXapUAUTe KaTo
dapMaleBTUYHA areHTH B CbCTaBa Ha KalKWTe 3a OYM HaJjlara M3y4YaBaHeTO Ha TEeXHUTE
CBOMCTBA, KAKTO U B3aUMOJeHCTBUETO UM ¢ KOMIMoHeHTUTe Ha TFLL.

Cuura ce, ye HP-ryapoBute monekynu (Jaguar HP-8, HP-105, HP-120) u nosnusaxapugure
oT ceMeHa Ha TamapuH/[ (TSP-120 u TSP-500) npeumyliecTBeHO 6UXa ce CBbP3aJu C ,CyxXUTe"
yBpeJleHU y4acT'blld Ha POrOBUYHHUSA enuTes. B3aumopaelcTBUSATA UM C QUJIMH OT YOBELIKHU
Merb6omueB cekpeT (hMGS) ca u3dyyeHu nocpe/iCTBOM TeHCUOMETPUYHA Be3Ha Ha JIaHrMOUp
ype3: (1) KBa3UpaBHOBECHU U IMHAMHUYHU U301 UKJ/IM HAa CBUBaHe paslIUpsiBaHe U (2) olleHKa Ha
JUIaTallMOHHUTE PeOoJIOTUYHU CBOMCTBA MO MeTOJla Ha cTpec/penakcanuurte. Mopdosorusta
Ha CJIOeBeTe e perucTpupaHa c MUKpOCKONUSA Mo/, ‘bI'bjia Ha bprocTep.

HP-ryapoBuTe mnosuMepu npoHukBaT B hMGS, kaTo ce HabswAaBaT AbJATOTpaiHU
HeraTUBHU e(QeKTH - HapylleHa HelpeKbCHAaTa MYJITUCJONHA CTPYKTypa, HOHUKeHa
M30TepMHUYHA 06PAaTUMOCT U pa3THUallla CIOCOOHOCT, HapylleHa BUCcKoeacTUYHocT Ha hMGS.

B3aumopeiictBuero Ha TSP-120 u TSP-500 c¢ hMGS mnoamomara pas3TH4YaHETO H
dbopMupaHeTOo Ha pebes, efHOpojeH GUIM, NMOALBPKAHETO HAa BHUCOKAaTa OOpPaTUMOCT U
JlaTepaJ/iHa eJIaCTUYHOCT, KaKTO M M0/1060psiBaHe Ha peoJIOTUYHHTE CBOMCTBA HAa MelbuyMa.

AHanu3bT Ha MaTepUaJHUTE CBOMCTBA W BJIMSAHUETO Ha MO0JM3aXapUAuUTe BbPXY
CTPyKTypaTa M CBOMCTBaTa Ha MeilbomueBUTe GUJIMH, pasKpuBa NoTeHnuasnsa Ha TSP-
NOJIMMEPHTE 32 MPUJIOKeHUe B 6MOHaNo06sBaIu 0pTaJiMOJOTUYHY penapaTu. PesyataTure
3a Jaguar HP-mosiuMepuTe IMoOKas3BaT, 4Ye Te3W TyapOBU INOJMMEpU Ca UHBA3MBHU 3a
MaTepUaJHUTE CBOMCTBA HA Meli6MyMa U MPUCHCTBUETO UM B 0PTAJIMOJIOTUUYHU ChCTAaBU MOXKe
Jla IoBeie 10 I'bJITOTPANHU HeXeJlaH! CTPAaHUYHU ePeKTH.

Knwuyosu gymu: hMGS, TFLL, Jaguar HP-8, HP-105, HP-120, TSP-120, TSP-500, TeHcoMeTpu4yHa
Be3Ha Ha JlanrMroup, MUKpOCKOIHUS MO 'bI'bja Ha bprocTep
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CARRIER LIFETIME AND PHASE RETARDATION OF THE PHOTORESPONSE OF
PHOTOVOLTAIC MATERIALS

Ts. Angelov, S. Georgiev, V. Donchey, K. Kirilov

Faculty of Physics, Sofia University, 5, ]. Bourchier blvd, Sofia-1164, Bulgaria

Abstract
We present a theoretical study of the photo-response of photovoltaic materials to
rectangular modulated light excitation. The photoresponse is characterized by the shape of its
pulses and by its phase retardation A with respect to the light excitation sequence. We propose a

simple relation between the pulse shape and A¢ based on the determination of the moment t,

corresponding to the “centre of masses” of the pulse shape.
Further, in the case of linear recombination regime an analytical expression is proposed
relating Ap and the product of the minority carrier lifetime 7z and the light modulation frequency

f , which is derived with the help of t,. For quadratic recombination r changes with time but,
depending on the modulation frequency, can reach a stationary value r, during the light semi-
period. In that case a numerical analysis is performed showing that t_, and therefore A¢ depends
not only on f,butalso on the photon flux ®, the absorption coefficient ¢ and the recombination
coefficient y.

The performed analysis allows from the measured phase retardation to determine 7 in the
case of linear recombination and z, in the case of quadratic recombination (if @, and « are

known).

Keywords: phase retardation, photo response, photovoltaic
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INFLUENCE OF AI-SUBSTITUTION ON THE STRUCTURE AND MAGNETIC
PROPERTIES OF BaFe12019

P. Peneval, S. Kolev?, Ch. Ghelev?, B. Vertruien?, A. Zaleski3, T. Koutzarova?

nstitute of Electronics, Bulgarian Academy of Sciences,
72 Tsarigradsko Chaussee, 1784 Sofia, Bulgaria
2LSIC, Chemistry Department B6, University of Liege, Sart Tilman, B-4000 Liege, Belgium
3[nstitute of Low Temperature and Structure Research, PAS, 50422 Wroclaw, Poland

Abstract

We report studies on the influence of Al substitution on the microstructure, the magneto-
crystalline structure and the magnetic properties of barium hexaferrite nanopowders. The role is
also discussed of the synthesis procedure on the properties of the resulting powders. These were
synthesized using single microemulsion and sonochemical co-precipitation methods.

The average particle size of the BaFe12019 powders was in the range from 50 nm to 150 nm
depending on the method and conditions of synthesis. They had irregular shapes between
spherical and plate-hexagonal The microscopy studies showed that the Al-substituted BaFe12019
particles in the sample synthesized by single microemulsion had a size below 100 nm and a very
thin flat shape, in contrast with those of the unsubstituted barium hexaferrite. The powders
prepared by sonochemical synthesis had the same irregular shapes as the unsubstituted
BaFe1201o.

The magnetic properties of the powder were investigated at 4.2 K and at room
temperature. The saturation magnetization values (Ms) were obtained from the magnetization
curves in high magnetic fields up to 130 kOe. The Al-substitution does not change significantly the
saturation magnetization Ms of the powders. The coercivity field (Hc) values for the Al-substituted
samples were much lower than those of the unsubstituted ones. The H. values for samples with a
similar particle size are 400 Oe and 4.34 kOe for substituted and unsubstituted samples,
respectively.

Keywords: hexaferrites, nanoparticles, magnetic properties
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B/IMAHUE HA IIAPAMETPUTE HA OT/IATAHE BBbPXY OIITUYHUTE U
MOP®0JIOTUYHH CBOMCTBA HA THHKH CJOEBE OT ZnO IOJIYYEHU YPE3
EJIEKTPOCIIPEM METO/I

[ MapunHoB!?, H. MannHoBcku!, M. Bacuneal, B. CtpuxkoBal u LB. babeBal

IMHCcTUTYT 0 OnnTU4Yecku MaTepuasnu U TexHoIOTHM ,AKaz, M. MasinHOBCKH",
Bbarapcka Akagemusi Ha Haykure, yi. Akag,. I bonues, 61. 109, 1113 Codus, bbarapus
ZHay4yHo u3caenoBaTeJsicka Jabopatopus TACK, yi. UBan [leeB Mapyia 2, [IpaBen, bbarapus

A6cTpakT

[losiyyeHu ca nmpo3padyHu TbHKH cjoeBe oT Zn0 c gebenrHu mexay 100 u 300 HM yupe3
eJIeKTPOCIIper MeTOJ, BbpXy CHUJIMIIMeBU M XPOMEHHU NOAJOKKH. M3mos3sBaHa e BepTHKa/Ha
KOHQUTypaLus Ha YCTAaHOBKATa M NpeJBapUTEJHO ONTUMHU3UPAH 30J/-TeJl pa3TBOP, ChAbp:Kalll
[JUHKOB aleTaT Jexu/JpaT, KaTo NPeKypcop U eTaHOoJ, KaTo pa3TBopuTes. TeMnepaTypaTra Ha
NO/JIOKKaTa e BapupaHa B Auana3oHa 150-250 °C ¢ momMoujra Ha crneyudaJHO KOHCTpyHpaHa
HarpeBaTeJ/IHA IJIOYa, JaBallla Bb3MOXXHOCT 32 KOHTPOJIMPAHO 3arpsiBaHe Ha MOJJIOXKKUTE U €
u3cje/BaHa MOBBPXHOCTHAaTa MopQoJiorus B 3aBUCUMOCT OT TeMIlepaTypaTa. PascTtosHueTo
MeX/Jy eMuTepa (MIyiaTa) U KoJieKTopa (HarpeBaTesiHaTa Ijioya) e GUKCHUpPaHO Ha 6 cM, a
HalnpexeHUueTo e BapupaHo Mexay 16 u 20 kV. TomorpadusiTa, rpamnaBocTTa U ONTUYHOTO
Ka4yeCcTBO Ha IOJIyYeHHUTe MpPO3pavyHU CJOeBe Ca U3MEepeHMU 4Ype3 aTOMHO CUJIOB MUKPOCKOI MU
onTuyeH npopunomerbp. ONTUYHKTE NapaMeTpPU U AebeJWHUTE Ca U3UYUCJIEHU OT CHEeKTPUTE
Ha OTpakeHHWe Ype3 HeJMHEMHO MHUHHUMU3MUpaHe Ha pas3jiuKaTa MexJy H3MepeHuTe U
M34YHMCJIeHUTe CTOMHOCTHU. U3MepeHH ca ChL0 U ClIeKTpUTe Ha POTOIYMUHECLEHIIMS IPU CTallHa
TeMIepaTypa U Ab/DKMHA Ha BbJIHATA Ha Bb30Yy:K/JalloTO J'bieHUe OT 335 HM U e JUCKyTUpaHa
Bp’b3KaTa MeX/y NapaMeTpUTe Ha OTJIaraHe U N0JIydeHUTe CBOUCTBA.

KimroyoBu aymu: Zn0O cioeBe, eJIeKTpOCIIpen, 30J1-reJsl, ONTUYHU CBOUCTBA
ByiarogapHocT
H3cnenBanusiTa ca U3BbPILIEHU ¢ pUHAHCOBATa nojkpena Ha goropop JAPHII-17-56/26.07.2017,

duHaHcupaH ot “[Iporpama 3a nojnoMaraHe Ha MJaJid y4eHU U JJokTopaHTH B BAH - 2017 1" u
norosop [IH08-15, punancupan ot PHU.
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M3C/JEABAHE HA UHTEPTPAHY/IAPHU EPEKTH B IIOJIMKPUCTAJTHA
CHCTEMA Y(Ca)BCO

Musien BoakoBckul, KpbcTtbo byukoBl!, KonctanTrH Henkos?, Eniena Hazbpogal

IMHCcTUTYT N0 $U3KKa Ha TBbpAOTO TsA10,[. Hagkakos“ BAH,
oy.1. Llapurpaacko woce 72, 1784 Codusi, bbarapus
2IFW, Leibniz Institute for Solid State and Materials Research,
PO Box 270116, D 01171 Dresden, Germany

A6cTpakT

B HacTosilleTo M3ciesBaHe e MpeJCTaBeH CpPaBHUTEJEH aHa/M3 Ha BJIMSHUETO Ha
rpaHyJlapHUTe e(QeKTH BbpPXy eJIeKTPO-TPAHCIOPTHUTe U MarHUTHH CBOWMCTBa Ha
NOJIUKPUCTAJIHU 06pa3uu c pa3auyHa cTeneH Ha Ca cy6ctutynus (Yoo75Caooz2sBazCuz07;
Yo0.8Cao.2Ba2Cuz07) B cBpbxnpoBoarMaTa cuctema Y(Ca)BCO. Upe3 cepuu MarHuTo-pe3UCTUBHU U
MarHUTHU €KCIepUMEHTHU € U3CJIe[BaHO BJIMSAHUETO Ha MarHUTHOTO IOJie BbpXy CJlabuTe
MHTep-rpaHy/lapHU Bpb3KU B NOJUMKPUCTAJHUTE 06pasnu. B 3aBucuMocT oT npoueHTa Ha Ca
CyoCTUTYLMSl Cce MNpOsIBABAaT MOPQOJIOTUYHU CerperaliuoHHUA edeKTH, KOUTO pedJieKTUpaT
BbpXy HUHTEp-TPaHyJapHUS OTKJMK Ha CBPbXNPOBOJAHMKA. Ha 6a3a Ha eKclepMMeHTaJHUTE
JlaHHY e KOHCTpyuMpaHa MarHuTHaTa ¢a3oBa AuarpaMa M ca WAeHTUPULUPAHU CbOTBETHUTE
CcbCTOSAHUA Ha /[K03epCcOHOBHUTE BPb3KH, KOETO JaBa MHPopMalus 3a TAXHOTO MOBeJeHHE B
MarHMTHU noJieta B uHTepBasa ot 0 go 7 [T].

KnwuyoBu aymu: CBpbxnpoBoaumocT, /Jxko3edpcoHoBu KoHTakTH, YBCO, Ca cbOCTUTYyIUS,
MarHuTHa ¢pa3oBa Juarpama
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ELECTROCHEMICAL IMPEDANCE STUDY OF BSCCO (2212) CUPRATE CERAMIC
COMPOSITES

A. Vasev?, P. Lilov?, G Ivanova?, Y. Marinov?, A. Stoyanova?, A. Stoyanova-Ivanoval*

1Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy of Sciences,
72 Tzarigradsko Chaussee Blvd, 1784 Sofia, Bulgaria
2[nstitute of Electrochemistry and Energy System "Academician Evgeni Budevski",
Acad. Georgi Bonchev Str; Block 10, 1113 Sofia, Bulgaria
*E-mail: aksi_bg@abv.bg

Abstract:

Conductive cuprate BSCCO ceramics, exhibiting superconductivity at low temperatures (80-
100K) can find other applications as well, such as an additive in the zinc electrode in nickel-zinc
batteries. Ni-Zn cells are a potential cheaper alternative to replace toxic nickel-cadmium batteries.
The positive effect of cuprate ceramic additives has been previously demonstrated [1].

The study, presented here is focused on the electrochemical characterization of
Bi,Sr2CaCuz0x (BSCCO 2212) conductive ceramics, which can be used as an additive to the zinc
electrode at 25°C in an alkaline electrolyte containing KOH and Na3PO4 [2]. The sample of BSCCO
2212 was prepared with a rectangular shape and its surface area was calculated. This sample and
three coin type electrodes (15mm in diameter) were investigated by Electrochemical Impedance
Spectroscopy measurements by a Bio-logic SP-200 potentiostat in a wide frequency range (1MHz -
1 Hz). The tests were performed in a three-electrode electrochemical cell on different electrodes -
pure BSCCO ceramic, a zinc negative electrode with the "classic" conductive carbon additive,
another with BSCCO 2212, and a third without any additives (only ZnO). The impedance spectra
are analyzed and equivalent circuit models are proposed.

Keywords: electrochemical impedance, HTSC BSCCO ceramics, zinc electrode, Ni-Zn battery

Literature:
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TRITANIUM ORTHODONTIC ARCHWIRES - STUDIES IN ANTERIOR FORCE
SEGMENT

[. llievskal, V. Petrov?, A. Stoyanova-Ivanoval

Unstitute of Solid State Physics, BAS, 72 Tzarigradsko Chaussee Blvd,, 1784 Sofia, Bulgaria
2Faculty of Dental Medicine, MU, Sofia,St. Georgi Sofiiski Blvd, 1431 Sofia, Bulgaria

Abstract

Fixed orthodontic therapy is based on tooth movement, generating light and continuous
forces. Orthodontic archwires are key elements in producing those forces and their clinical
selection should take into consideration both surface/morphology characteristics and their
properties. In the intraoral cavity there are complexities of factors that may influence on
biomechanical behavior of the archwires during treatment. Besides that, the archwires have been
sterilized (autoclaved) before placing into the oral cavity, which can effect on their properties as
well

Recently on the market, new archwires have been introduced. One of them is so called
Tritanium archwire and it has three distinct force segments - anterior,; bicuspid and posterior and
could be useful in early stage of orthodontic treatment. The insufficient data provided from
manufacturers motivate us to study this archwire. For this purpose as-received, autoclaved and
used tritanium archwire with dimension 0.016 x 0.022 inches (0.40 x 0.55mm) were analyzed.
The tests were made only in anterior force segment. The samples were analyzed by: X-ray
diffraction analysis (XRD), Scanning Electronic Microscopy (SEM), Energy Dispersive Spectroscopy
(EDX) and Differential Scanning Calorimetry (DSC).

The investigated anterior segment is made mainly from the elements Ni and Ti. From EDX
and SEM analyses is established that there are no significant chemical composition changes on the
surface of the investigated archwires. The results obtained from DSC made in the temperature
range from -50°C to +50°C shows the austenite finishing temperature of this region is at 25.55°C,
near the room temperature. These results obtained for Tritanium archwires would be useful for
Bulgarian clinician in choosing the right archwire during treatment.

Keywords: orthodontic archwires, Tritanium
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DIELECTRIC PROOF OF THE PHOTORESPONSE OF AZO-DOPED SILICA-
NANOSTRUCTURED LIQUID CRYSTAL

Georgi B. Hadjichristov, Marin P. Marinov, Yordan G. Marinov

Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy of Sciences,
72 Tzarigradsko Chaussee Blvd, Sofia, BG-1784, Bulgaria

Abstract

We have analyzed the photoresponse of azo-doped silica-nanostructured liquid crystal by
means of dielectric measurements through the electrical impedance spectroscopy. The studied
liquid-crystalline material 4-n-heptyl cyanobiphenyl (7CB) was nanostructured with 3 wt.% silica
nanoparticles of size ~7 nm. Further, this nanocomposite was photo-sensitized with the
photoactive azobenzene liquid crystal 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) at
concentration of 3 wt.%. Upon exposure on low-intensity ultra-violet light, a clear increase in the
dielectric permittivity of the photoactive EPH-doped nanostructured liquid crystal was registered
at a room temperature in the low frequency range 0.5 - 10 Hz (Figure 1). Thus, the electrical

impedance spectroscopy was able to detect the UV-lightproduced effect resulting from trans-cis
photoisomerization of EPH azo molecules in considered nanocomposite.
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Figure 1. (a) Electrical impedance spectroscopy data: real and imaginary parts of complex electrical
impedance measured for the studied film of EPH-doped silica-nanostructured liquid crystal 7CB. (b) The

change of the real part of dielectric permittivity of the same nanocomposite upon UV light, as obtained from
data (a). The temperature of the film was 24 °C.

Keywords: electrical impedance spectroscopy, dielectric permittivity, silica-nanostructured liquid
crystal
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STUDY OF QUASI-MONOPHASE Y-TYPE HEXAFERRITE Ba1.5Sro.sZnzFe12022
POWDERS
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Abstract

Multiferroic materials in which long-range magnetic and ferroelectric orders coexist have
recently been of great interest in the fields of both basic and applied sciences. The Y-type
hexagonal ferrite Ba1sSrosZnzFe12022 is a multiferroic material at room temperature in a low
magnetic field of 0.1 T. We consider here the influence of the magnetic cation (Ni2*) substitution on
the influence of the structural and magnetic properties of Bais5SrosZnzxNixFe12022 powders.
Ba15SrosZnz«NixFe12022 powders were synthesized by citric-acid sol-gel auto-combustion method.
During auto-combustion, the burning gel expanded rapidly in volume. The auto-combusted
powders were annealed at 1170 °C in air.

The XRD spectra of the powders showed the characteristic peaks corresponding to the Y-
type hexaferrite structure as a main phase and second phases of BaFe;04 and (ZnNi)Fe204.

The SEM image of a BaisSrosZn2xNixFe12022 sample showed that the particles were well
agglomerated to form clusters of different sizes and shapes. The powders consisted almost entirely
of large hexaferrite-phase particles with a size of a few microns and clusters of different
submicron size and shapes particles. Small spinel ferrite particles were also observed.

The hysteresis measurements were carried out by a SQUID Quantum Design
magnetometer at 4.2 K and at room temperature. The ac-magnetization was measured in an ac-
magnetic field with amplitude of 10 Oe and frequency of 1000 Hz to determine the magnetic phase
transition. A strong influence of Ni-substitution on the magnetic properties was observed.

Keywords: ferroxide materials, magnetic cation substitution, multiferroics, Y-type hexaferrites,
hysteresis measurements
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Cexyus I' «TeopemuuyHa u mamemamu4ecka huzuka»

r-Ja1
OBOBIIIEHA EJIEKTPOAUHAMMUMKA HA I1040JICKHU

KasinH Kousies, lIBeTaH BenoB

Coduiicku ynuBepcureT ,,CB. KnumeHT Oxpuacku”, ®usndecku GpakyaTeT,
Codus, o6y.1. "xerimMmc bayusp" 5

A6cTpakT

KnacudeckaTa esnieKTpojrHaMUKa Ha Makcyes OMMCBA C YAUBUTEJHA TOYHOCT BCHUYKH
MU3BECTHU €JIEKTPOMAarHUTHU siBJeHUs. Makap 4Ye e MHOrOKpPaTHO MOTBBpAEHa OT
eKCIIepPUMEHTA, TEOPHUSATA Cpelja TPYJAHOCTH IPU ONMHMCAHUETO HA MOJIETO HA TOYKOB 3apsif, KaTo
npescka3Ba Ge3KpailHO roJsisiMa eHeprvs Ha IOJIETO B LSJIOTO MPOCTPAHCTBO OKOJIO 3apsja.
O6o06uieHaTa eseKTpoArHaMuKa Ha [lozoJicku e ch3aaZieHa ¢ e ja pelly To3u Npo6JieM KaTo
3ama3Ba JIMHEHMHOCTTa Ha TeopusATa Ha Makcyesn. MHTepecHa XapakTepuCTHMKAa Ha HOBaTa
eJIeKTPOJMHAMHKA €, 4Ye B Hesl ChIeCTBYBAaT U MAaCUBHHM MoJY Ha $OTOHA, HO 3a pasJyMvKa OT
Teopusita Ha [lpoka, Ta3u Ha [lomoJICKM oOcCTaBa HWHBAapUMaHTHA CIOPSIMO KaJUOPOBBYHU
TpaHcpopMalL UM Ha NosieTaTa. Bbopeky, 4e To3u MoJes U3IJIex/a Jia e No-406bp U M0-0611 OT
TeopusTa Ha Makcyes, mopaZid yClexuTe Ha KBAaHTOBaTa eJEeKTPOJWHAMHKA, TOM € OCTaBeH
HacTpaHa 3a JbJro BpeMe. UHTepeCchT KbM HEro ce Bb3paXK/Ja OTHOBO B HAIIM JHH, MOPAJU
aKTyaJIHOCTTA Ha TeMaTa 3a ThMHATa MaTepus U ThMHaTa eHeprus. ToBa ce Jb/DKU Ha paKTa, ye
B 0006lleHa eJieKTpoAWHaMUKa Ha I[lofo/icKu e BbBeJAHAa HOBA MNPUPOJHA KOHCTAHTA C
pa3MepHOCT Ha Jb/DKHHA, KOSITO Ce MHTEPIPETUPA KaTO Maca Ha ThPCEHHUS OT ChbBPEMEHHHUTE
eKCIIepUMEeHTH TbMeH QOTOH.

C HacTosmMsA AOKJIAZ Ce CTPEMHM /[la TMOCTUTHEM CJEJHHUTE JABE LeJU: JJa HAalpaBUM
KpaTKO peBI0 HA 0006I1eHaTa eJleKTpoAMHaMuKa Ha [100/ICKY; 1a HAMepUM B'b3MOXKHU OLEHKH
3a mapameTbpa Ha [logosicku. Iloc/efHOTO € HAaMpaBeHO OT aBTOPHUTE KAaTO Ca MpPeCMEeTHAaTH
MONpPAaBKUTE KbM €EHEPruUsATa HA OCHOBHOTO CBbCTOSIHME Ha BOJOPOJAHHUS aTOM B
HEpeJIATUBUCTKHUSA CJIydail 4pe3 TeopHsATa Ha NepTypbaluuTe U MO0 BapHALMOHHHUS METOJ Ha
Pun-Xunepaac. CpaBHSIBalKU Te3U NPECMATAHUS C eKCIEPUMEHTAJHUTE IAaHHU CE CTPEMHUM Jia
HaMepHM /I0JIHA IPaHMIIA 32 MacaTa Ha TbMHUS GOTOH.

Kiwo4yoBu aAyMu: ejieKTpoJAMHAMHKA, TbMHA MaTepUsi, BapuallMOHEH METO/[, TeopHs Ha
nepTypbanuure
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r-12

CBOBOJAHO ITAJAHE HA TAJ10 B YC/IOBUE HA KPU3UC HA
CbIIPOTUBJIEHHUE

Jlonko O6pemikoB O6penkoB, Kocto BbaoB MuTos, Bacui [l1ameHoB bopucos,
Baagumup KanvHos Tackos, AHreJ [lstaMmeHOB AHresioB

HBY ,Bacun JleBcku", ®akynrtet ,ABuainuoHeH” - rp. Jlo1Ha MuTpormnoJsius

Ao6cTpakT
[loka3BaMe, ye B yCJI0BUE HAa KPU3UC HA CBIPOTHUBJIEHHE NMPU 4YUCI0 Ha PeliHosAc mo-
roJiIMO WJM MO MaJIKO OT KPUTUYHOTO Bb3HUKBAT [ABE Pa3jiMYHU CKOPOCTU Ha MajaHe. B
eIMHUAT CJy4au TsJI0TO NaZa HanpuMmep ¢ 5 m/s, a B Apyrus - ¢ 10 m/s.

r-11

ON THE CRITICAL SPECIFIC HEAT CAPACITY OF A QUANTUM SYSTEM WITH
LONG-RANGE INTERACTION

E. S. Pisanova, E. Gateva

Faculty of Physics and Technology, University of Plovdiv,
24 "Tzar Assen" Str;, 4000 Plovdiv, Bulgaria

Abstract

The specific heat capacity, ¢, of one infinite d -dimensional quantum system is studied at
the zero-temperature critical value of the quantum parameter (g =g, ), i.e. in the quantum critical
region, for different space dimensionalities d, <d <d,, where d, and d, are the lower and the
upper quantum critical dimensions, respectively. In the framework of the theory of finite-size
scaling (FSS) it is shown that ¢(g,,T)~T"*, where T is the temperature and z is the dynamical
critical exponent. Here we have presented a relationship between the critical amplitude of the
specific heat and the “temporal” Casimir amplitude, characterizing the leading temperature-
dependent corrections to the free energy density at the quantum critical point. Considering an
exactly solvable quantum d -dimensional model with long-range interaction in space dimensions
0/2<d <30/2 (0<o <2 is a parameter controlling the decrease of the long-range interaction),

we have obtained an analytical result for the critical amplitude of the specific heat in the special
case d=0.

Keywords: exactly solvable model, finite-size scaling, quantum critical region, specific heat
capacity, long-range interaction
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r-112

3D MOJIEJI HA TOIVIMHHO B3AUMOJIEMCTBUE HA JIA3BEPHO JTBYEHUE C
MHOT'OCJIOEH BUOJIOT'MYEH OBEKT

EMuHe AnueBa AsiveBa, UBaH KpbcTeB UBaHOB

[lnoBauBcku yHuBepcuTeT ,llancuit Xunenpapcku®, rp. [lnosaus, yi. Llap Acen Ne24

Ao6cTpakT

[Ipepnoxenuar 3D mMozes u3cienBa TONJIMHHOTO Bb3JeWCTBHE HA JIA3€PHOTO JI'bYeHUe
BbPXY MHOTOCJIOEH O6MoJiorndyeH 00eKT. OTYeTeHU ca MpOoLecuTe Ha Npern3rbJiBaHe Ha cpefaTa,
NOII'bII[aHe U KOHBEKIMA. 3a pelllaBaHeTo Ha Mo/jeJia ca U3MoJi3BaHU nootAesHo FDM (MeToz Ha
KpalHuTe pa3iuku) U FEM (MeTox Ha KpalHUTe eJleMeHTH) NPU pa3jinueH 6poil pa3jessiHus
Ha obsactTa. HanpaBeHM ca 4MC/I0OBM CUMyJallMd 33 U3C/AeBaHe Ha TeMIIEPATypPHOTO MOJIe,
obpasyBaHO npHu Bb3jeiicTBUeTO Ha Er:YAG nazep u CO; jia3ep BbpPXy 4acT OT 3b0, ChCTOSALL Ce
OT eMaWJ U IEeHTHH.

KnwuyoBu agymu: nonlinear thermal conductivity equation, heat equation, numerical analysis

CeKl{llﬂ,Zl «E./leK'mPOHllKa, KOMYHUKAyUU U UHXCEHepHU mexHo/102uu»

A-A1

INPEBKJ/IIOYBAHE HA YITPABJIEHUETO MEXKAY 1BA PAAUOIIPEJABATEJIA
HA JUCTAHIOHUOHHO ITUJIOTUPAH JIETATEJIEH AITAPAT C IIOMOIIITA HA
MUKPOKOHTPOJIEP

Kasiosin OpsinHoB Koes, Buktopus YaBgapoBa YpyueBa,
Mapuda UBanoBa Buzaesa, CBeTomup HukosiaeB Pyces

HBY ,Bacun JleBcku, PakynTteT ,ABHAIUOHEH"

A6cTpakT
C HawmuMs OKJIa/ MpeiCTaBsIMe U3I0/I3BAHETO HA MUKPOKOHTPOJIEPUTE B OE3MUJIOTHUTE
JIeTaTeJIHU amnapaTd, KaTo UM Ce MOJoOpsiBaT JIeTAaTeJHUTE XapaKTepPUCTHUKH U Ce OTKpHUBA
B'b3MOXKHOCT 32 BbBEX/]JAaHETO Ha HOBU QYHKIIUH.
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A-A2

YIIPABJIEHUE HA ABTOMOBWJIHU KOHTPOJIEPHU 3A CTABUJIHOCT, YPE3
KOMYHUKAIIMOHHHU CUCTEMU CbC CIIEHUA/IN3UPAH AUATHOCTHUYEH
COPTYEP

Ho6psam CrosieimanoB AxmenoB, Jlumo IleTpoB Ynupakos,
[IBeTocsaB CTaHMc/1aBOB [|laHKOB

[llymeHncku ynuBepcureT , Enuckon KoncrantuH [IpeciaBcku®,
rp. lllymen 9700, y1. ,YHuBepcuteTcka“ 115

A6cTpakT

EnexTponHaTa nporpama 3a crabusiHocT (Electronic Stability Program - ESP) e cuctema,
KOSITO BCe MOBeYe Ce pasNpoCTpaHsBa U Ce MpuJara BbB BCUYKUM CbBPEMEHHHU aBTOMOOMJIU.
OcHoBHaTa ¥ 1ieJ e Jja NOoAJ'bpKa II'bTs Ha KoJiaTa CIope/ YKa3aHOTO HalpaBJieHHe OT BoJjaya
ype3 KOPMUJIHOTO ynpasyeHue. [logipbxKKaTa U HaZleXKJHOCTTA Ha Ta3U CUCTeMa ce 06CayKBaT
c onpefesieH guarHoctudeH ypef Delphi ds150e, yuaTo uen e ypes codTyep Aa NOCTUTHEM
»KeJIAaHWUTe TOJIOKUTENHU pe3y/ITaTH 3a Hysa BpeMe. CbIllo Taka, 6€3 ToBa yCTPOUCTBO C MPOCTO
OKO He MO’e Jja Ce pUCKyBa IPY NONpaBKa Ha aBTOMOOWJIHA eJIeKTPOHUKa.

Ki1ro4oBM AyMM: aBTOMOOUJ/IHA UAaTHOCTHKA, CepBU3HA UHCHeKUs1, ESP

A-A3
FEATURES AND APPLICATION OF MODERN NoSQL DATABASES

Krasimir Slavyanov, Todor Beshlikov

“Vasil Levski” National Military University, Shumen, Bulgaria, “Karel Shkorpiul” 1 str.

Abstract
At present, there are sufficiently serious alternatives to relational systems in the face of
RDBMS. Each NoSQL database has evolved around a different need and is being developed to
satisfy it in close contact with its users. Despite the sharing of common principles, the individual
NoSQL databases are technologically and architecturally diverse. Knowing them is important for
making the right choice of what database to use for a new or growing software project.

Keywords: non-relational database, real-time web, big data
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A-A4
POAK OT APOHOBE U INPUJIO’KEHHUETO UM BbB BOEHHOTO AEJIO

Mapusa UBanoBa Bugesa, CBeToMup HukoJsiaeB Pyces, KasiossH OpsinHoB Koes,
BukTtopua YaBaapoBa YpydyeBa

HBY ,Bacus JleBcky, PakynTtet ,ABUalMOHEH"

Ao6cTpakT
Jlokyiaza npejcTaBa ynorpebaTa M NPUJIOKEHUETO Ha JPOHOBETE, B YACTHOCT POSK OT
JIPOHOBE B pa3y3HaBaHETO U TAXHATa HepapxuyHa CTPYKTypa.

A-15
CO®TYEPHHU CUHTE3ATOPH

Tapkan Casniu Ucmawns, Buktop Benkos JIuios, [lanues PoceHoB /leHeB

[llymeHcku yHuBepcuTeT ,Enuckon KoncrtanTtul [IpeciaBcku®,
rp. lllymen 9700, y1. ,.YHuBepcutetcka“ 115

A6cTpakT

W3cnenBaHUAT mpeJMeT HHU IOKa3Ba YCTPOHUCTBOTO U MNPHHIMIHATA paboTa Ha
coPTyepHUTE CUHTE3ATOPU C TEXHUTE TUIIOBE HA CHHTe3. ToM e My3uKajJieH UHCTPYMEHT OT
rpynata Ha eJIeKTPOHHHUTE, TreHepupal] 3BYK II0 eJIeKTpOHEeH II'bT 4Ype3 aJUTHBEH W
CyOTpPaKTUBEH CUHTE3, YECTOTHA MoAy/ialus, ¢a3oBo uau ¢pusndecko Mmojeaupase. [Ipuarya Ha
NHMAaHO, HO MOXe€ Jila 3By4YH KaTO AYXOBU, CTPYHHU WU yAAPHU UHCTpyMeHTH. CodpTyepHUTE
CUHTEe3aTOpU Cbh3/JaBaT 3BYK 4Ype3 MaTeMaTHyecka 06paboTKa Ha AUCKPETHU CTOHMHOCTH.
[I'bpBUTE COPTYyepHU CUHTE3aTOPU Ce MOSBSABAT B CpeJaTa Ha MHUHAJIUS BeK, HO OCTaBaT 6e3
0COOEHO MPAKTUYECKO MPUJIOKEHHEe IMOpaAu JHMIIcaTa ToraBa Ha H3YUCJAUTesNHA Mol JlHec
MIOYTH BCEKH JlOMallleH KOMIITHP € CIOCO6eH Ha ay/IU0 CUHTE3 B pealHO BpeMe U e JOCTbIeH
3a BCeKM 3auHTepecoBaH. CopTyepHUTE CHUHTE3aTOPU MoraT Ja paboTAT KaKTO KaTo
CaMOCTOSITEJTHU TPUJIOKEHHUs, TaKa MU KAaTO KOMIIOHEHTU (MOAYJU-NIPUCTABKU) B JIPYTH
IpOrpaMHu.

KimouoBu aymm: ayino codptyep, 3ByKOBU XapaKTEPUCTHUKH, CUHTE3aTOPH

-30 -



VI HanmoHastHa CTyZIleHTCKa Hay4yHa KoHepeHIYs 10 GU3MKa U HHXKeHepHU TexHoJsiornH / 16-18 HoemBpu 2017

A-16

CPABHUTEJIEH AHAJIU3 MEX/Y 3AIIAMETABAIIO YCTPOMCTBO C TBBP/
MATHHUTEH JUCK U CTATHUYHO JUCKOBO YCTPOUCTBO

Tonyo HackoB ToHueB, HopaaHnka UBansioBa fAlHkoBa-UopaaHoBa,
[IBeTocsnaB CtaHuc/1aBoB [|laHKOB

[llymeHcku yHuBepcuTeT , Enuckon KoncrantuH [IpeciaBcku®,
rp. lllymen 9700, ya. ,.YHuBepcuteTcka“ 115

Ao6cTpakT

PecypchT Ha ChbBpeMEHHUTE KOMIIOTPU € A0CTA JOOBp C €JHO U3KJIIUUTEJHO BaXKHO
uskawdeHne - HDD c BBbpTamMm ce auckoBe. Cera MoXeM Ja KOHPUIypupaMme HaLIUTe
koMmmioTpu ¢ HDD nau SSD, a kaTo npexojeH eTan - U C ABaTa BUJa. TpagULMOHHUSA BbPTAILL Ce
TBBPA JUCK € OCHOBEH €eHeproHe3aBUCUM HWHQPOpPMALMOHEH HOCUTEJ] B KOMIIOTBHpA.
HMHdopmanMsaTa Ha HEro He M34e3Ba KOraTo ce U3KJOUM cucTeMaTa. SSD uMa GyHKUMUTE KaTo
Ha TBBP/, AMCK, HO UHPOpMaLUsTA Ce ChXpaHsBa BbB B3aMHO CBbpP3aHU YUINOBe Jialll MaMer,
KOWTO Na3sAT uHbopMalUsTa JOpH KOraTo HsAMa 3axpaHBaHe. Te3u ¢Jiamn yunoBe ca pasJU4HU
ot USB ¢usam nmaMeTHTe U OOGMKHOBEHO ca MO-O0bp3U U Mo-HaAexJAHU. Hamarta uen e aga
u3cJje/BaMe NpeArMMCTBAaTA U HEJJOCTAT'bI[UTE HA iBAaTa HOCHUTeJSA HA MHOpMaLus.

Kmoyosu aymu: HDD, RAID, SSD

I-T1

AHAJIN3 HA Bb3MOKHOCTHUTE HA MPEZKATA HA HATO LINK 16 3A
YIIPABJIEHUE HA PO OT BE3ITHUJ/IOTHU JIETATE/IHU AIIAPATU

Xpucrto CronueB Biages, Ctac KameHoB Tauies

HBY ,Bacun JleBcku®, pakynrtet ,ABuanuoHen”, rp. Jlosmna Mutponoaus, yn.Kupun u Metogui

A6cTpakT

Autonomy and swarming are centerpieces in many predictions about the next century of
war. The Predator, Reaper, and Global Hawk drones that have so far most embodied how the
United States fights wars are big, expensive, and vulnerable machines, with human pilots and
sensor operators controlling them remotely. These drones also operate in skies relatively free of
threats, without fear that a hostile jet will shoot them down. That's an approach that’s fine for
counterinsurgency battles, an admittedly large part of the wars the Pentagon actually fights, but
against a near-peer nation or any foe with sophisticated anti-air or electronic jamming equipment,
Reapers are extremely vulnerable targets.

KnwouyoBu gymu: drone swarm, link 16, military
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J-T12
SMART PENDULUM

Valentin Delyiski, Denitsa Georgieva, Bela Lilova, Nikolay Zografov

Sofia University “St. Kliment Ohridski”, Department of Physics, 1164 Sofia, “James Bourchier” 5

Abstract

The project is an automated experimental setup which is intended for measuring the
oscillation period of a pendulum. The experiment is largely autonomous, requires very little
intervention from the person carrying out the research, and has demonstrational value.

The pendulum oscillations are registered by an analog light sensor and a suitable LED. The
analog signal is digitized using an Arduino microcontroller, and sent to a PC, where the data is
processed in real time with MS Excel The period of the pendulum is measured repeatedly with
significant accuracy, the statistical distribution is dynamically graphed and values such as mean
and deviation are calculated. Other phenomena which can be demonstrated using the set-up are
the relation between the pendulum’s length and period, and the restrictions for the deviation angle
required to achieve harmonic oscillations.

The digital processing and dynamic visualization of the data allows for the experiment to be
carried out easily and quickly, and for further results to be calculated and analyzed. All
measurements and results remain mostly independent of the experimenter, which guarantees
objectivity and accuracy of the data. It is easy to achieve a large number of measurements with
little effort, which makes for a good visualization of the Gaussian distribution of the results. The
experimental set-up is simple, easy to recreate and all software is open-source. This affordable and
accessible setup is applicable in student laboratories, in schools and also for scientific
demonstrations.

Keywords: pendulum, harmonic oscillation, period, automated experiment, autonomous
experiment, distribution
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J-T13

AN APPROACH FOR ENGINEERING TUNING OF PID-CONTROLLER WITH
DYNAMIC OBJECT FROM SECOND ORDER

Georgi Petrov Terziyski

University of Food Technologies, Plovdiv, Maritza 26 blvd

Abstract

An approach is proposed for engineering adjustment of the PID-controller with a dynamic
second order object. There is a proposal to solve the problem by solving the characteristic
equation. As a result of the third row dynamic system analysis, the adjustment parameters of the
PID-controller are calculated. The transitional processes of the closed system (object-controller) are
dealt with by assignment and disturbance. For the transitional process by assignment, overshoot
0=4,0 % occurs. If a comparison of the overshoot of the transitional process by assignment
(obtained in simulation) is made, 0,6 % inaccuracy is observed in theory. Therefore, the proposed
approach for engineering adjustment for a PID-controller with a second-order dynamic object is
suitable for use in third-order dynamic systems analysis.

Keywords: PID-controller, Dynamic object from second order

A-114
AUTOMATED CONTROL SYSTEM OF GREENHOUSES
Emanoil Trushanov, Georgi Terziyski

University of Food Technologies, Maritza 26 blvd, Plovdiv

Abstract
For control of microclimate in greenhouse production is proposed to be used
microcontroller. Approbation of the proposed solutions is selected microcontroller ARDUINO
MEGA 2560 suitable sensors and actuators. The control system is tested on a laboratory model of a
greenhouse.

Keywords: control, automation, programmable logic controller, microcontroller, greenhouse
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JI-T15

PA/IMOPEJIEVHU KOMYHUKAIIMU U ITPUJIOXKEHUE HA IIU®POBU
PAAUOPEJIEMHHU JIMHUH

v KessaszkoBa UBaHoBa, Hazexga Cepkuc Jla3usH,
Kpacumup AtaHacoB ['eopruen

HBY ,Bacun JleBcku®, pakynrter ,ABuarnuoHen”, rp. Jlosmna Mutponouus, ya. Kupua u Metoauii

Ao6cTpakT
Pa3paboTBaHeTO Ha HOBM TEXHOJIOTMM 3a NPOU3BOACTBOTO Ha TeJE€KOMYHUKALMOHHO
obopyZBaHe U pa3BUTHUETO HA YeCTOTHHM JieHTH HaJ, 10 GHz kopeHHO npoMeHs1 060py/iBAHETO U
CTPYKTypaTa Ha pajuopeselHUTe JUHUU. CbBpeMeHHUTe LUPPOBU paJUOpeeMHU JIMHUU
JlaBaT Bb3MOXXHOCT 3a Cb3/laBaHETO HA BUCOKOCKOPOCTHHU KaHaJ/IM 32 BP'b3Ka, KOUTO NOALbPXKAT
npeJlaBaHeTO Ha BCUYKHU TUIIOBe TpaduK.

Kinwo4oBu AyMu: 1udpoBU pasiopeseHUTE JUHUH, ONTUYHU KOMYHUKAIMOHHU JIUHUHU
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J-T16

ASYNCHRONOUS EVENT-DRIVEN PARTICLE-IN-CELL METHOD FOR PLASMA
SIMULATIONS

Vladislav Ivanov, Stanimir Kolev

Faculty of Physics, Sofia University, 5 James Bourchier Boulevard, 1164 Sofia, Bulgaria

Abstract

A commonly used method for plasma simulation, where the motion and interaction of
individual particles is considered, is the so-called Particle-in-Cell method (PIC). Traditionally in PIC
codes, the system is advanced in constant time increments. Such codes are referred to as Time-
Driven-Simulation PIC (PIC TDS). For TDS to work, the chosen global timestep must be sufficiently
small and therefore able to resolve the fastest changes. This requirement, known as the CFL
(Courant-Friedrichs-Lewy) condition, leads to large overall computation time. There is an ongoing
research on introducing local time refinement within the time-stepped methodology. One new
method, proposes time evolution, based on discrete asynchronous events. This new code, referred
as DES (Discrete Event Simulation), effectively cancels the global CFL condition, cutting down
computation time, while still preserving detailed information about the system. The downside is
that the method requires local state computation, which is not always easy to perform. Moreover,
the asynchronous algorithm requires advanced software coding, in order to achieve good
computational performance.

The aim of our study is to develop our own 1D electrostatic Event-Driven PIC code, and to
compare it against traditional time-driven programs. Our program, based on the Vlassov-Ampere
scheme, successfully predicts the time evolution of a two-stream instability. However, there are still
issues, and there is ongoing work on improving the algorithm and program implementation.

Our goal is to develop more general DES algorithms, and further identify potential practical
uses for DES codes.

Keywords: plasma simulation, particle-in-cell method, discrete event simulation, asynchronous
particle-in-cell
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J-117
PASBUTHE HA OIITUYHUTE KOMYHUKAILIMHU OT OTHBOBETE 40 AHEC

Hapexxpa Cepkuc JlazusaH, iuau XKensaszkoBa UBaHOBa,
Kpacumup AtaHacosB ['eopruesn

HBY ,Bacun JleBcku®, dakynrtet ,ABuanuoHen", rp. Jlonna Mutponoaus, ya.Kupua u Metonuii

Ao6cTpakT

The use of light for communication purposes dates back to antiquity if we interpret optical
communications in a broad sense. Most civilizations have used mirrors, fire beacons, or smoke
signals to convey a single piece of information. Essentially the same idea was used up to the end of
the eighteenth century through signaling lamps, flags, and other semaphore devices. The idea was
extended further, following a suggestion of Claude Chappe in 1792, to transmit mechanically coded
messages over long distances by the use of intermediate relay stations, acting as regenerators or
repeaters in the modern-day language.

Kinwo4voBu aymu: optical communication, modern day, long distance

I-TI8
IIU®POBHU PA,Z[I’IOPEJIEﬁHH JIMHUHAU

Mapuda BenuuciasoBa PomaHoBa, /lusaHa BasienTruHOBa /IparaHoBa,
HukoJsiant CTosiHOB IlMMUTPOB

HBY ,Bacun JleBcku®, pakynrert ,ABuanuonen”, rp. Jlonmna Mutponosnus, ya. Kupun u Metonuii

A6cTpakT
CbBpeMeHHUTE paJijiopesieHU JIMHUY 3a Bpb3Ka C MPsSKa BUAUMOCT JAaBaT Bb3MOXKHOCT
3a mpeZilaBaHe Ha TeJEBU3WOHHHM NPOTPaMH, CTOTHLM U XWIAAU TesePOHHU CHOOIIEHHUS U
IM$POBH NMOTOLM HAa OTPOMHHU PA3CTOSIHUS. 32 TAKMBA UHOOPMAIIMOHHU MOTOIM Ca HEOOX0AUMHU
IIMPOYMHU HA 4YECTOTHATA JIEeHTA HSKOJIKO JleCETKH Meraxepla U CbOTBETHO HOCEIIH B
rUraxeploBHs AUanasoHa.

KnwuyoBu aymm: 1nudpoBu pajuopesieHHH JIMHUW, aJrOPUTbM 3a U3YHMCASIBAHEe Ha
paguopesieHa JIMHUS
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JI-T19

E®EKT HA PAMAH M HETOBOTO NMPUJIOYKEHUE B OMTUYHUTE
KOMYHHUKALIMU U MEJAULIUHATA

[lusana BasentuHoBa [lparaHoBa, Mapusa BeHyuciaaBoBa PomaHoBa,
HukoJsait CTossHOB IlMMUTPOB

HBY , Bacus JleBcku®, dpakynret ,ABuanmoHeH", rp. JloniHa Mutponosus, ya.Kupua u Metoaui

Ao6cTpakT
Raman spectroscopy is a spectroscopic technique based on inelastic scattering of
monochromatic light, usually from a laser source. Inelastic scattering means that the frequency of
photons in monochromatic light changes upon interaction with a sample. Photons of the laser light
are absorbed by the sample and then reemitted. Frequency of the reemitted photons is shifted up
or down in comparison with original monochromatic frequency, which is called the Raman effect.

KnrwuyoBu aymu: Raman scattering, Raman spectroscopy, Raman effect, Optical communications

A-T10
EGNOS THE EUROPEAN GEOSTATIONARY NAVIGATION SYSTEM

[nopusa UBanoBa MuxaunsoBa, MapTuH ['eopruen

Hannonanen BoeHeH yHuBepcuteT "Bacui JleBcku" @akyatet "ABuanroHen”,
rp. lonHa Mutponosiug

Abstract
This work contains information on the EGNOS (European Geostationary Navigation Overlay
Service), its architecture and functions. The European Geostationary Navigation Overlay Service
(EGNOS) is the first pan-European satellite navigation system. It augments the US GPS satellite
navigation system and makes it suitable for safety critical applications such as flying aircraft or
navigating ships through narrow channels. EGNOS is a joint project of ESA, the European
Commission and Eurocontrol, the European Organisation for the Safety of Air Navigation.

KnwuyoBu aymu: Global Positioning System, European Geostationary Navigation Overlay Service,
Satellite Based Augmentation System, Approach Procedure with Vertical Guidance,
Horizontal /Vertical Protection Level, Dilution of Precision, Safety Index, Position Error, Misleading
Information
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Cexkyus E «AcmpoHomus u huauka Ha 3emsama»

E-J11

NU3MEPBAHE HA MATHUTYAU C AJAHHHU OT BUPTYAJIHATA CEU3MHUYHA
MPEXA HA CO®UHCKH YHUBEPCUTET

Mapus ®ununoBa, PeHeTa PaiikoBa

Coduiicku yuusepcuret ,CB. Ki. Oxpugcku, ®usuvecku dakynret, 6y.1. k. baydep Ne 5

A6cTpakT

CtapTupaHeTo Ha BupTyasHaTa ceuaMruuHa Mpexxa Ha Copuiicku yHuBepcuteT (BCMCY)
e ocbllecTBeHo npe3 2015 1. KaTo Hay4yeH NpoeKT, pruHaHcupaH oT CoPpuiicku yHuBepcuTeT ,CB.
Knument Oxpugcku“. BCMCY ce cbCTOU OT LIECTHAJECET CEM3MUYHU CTAHIUK OT Pa3jiMyHU
HallMOHAJIHU U MeXAyHapoJHHU Mpexu B l0ronstoyna EBpona c oTBopeH AOCTBI [0 JJAHHUTE B
peasiHO BpeMe. CTaHLIMUTe IPUHAJJIEXAT Ha LIeCT HAallMOHAJIHU Mpexu — bbiarapcka, PyMmbHCKa,
Cpbbcka, aBe 'pbiku U Typcka, KakTo U ABe MexAayHapoaHu - MedNet u Geofon. U3ciegBanu ca
43 3eMeTpeceHUs] B palioHa Ha baskaHCKHS MOJIyOCTPOB C LieJ Jla Ce MOoJy4daT OLLEHKHU 3a
pasjvyHU BUAoBe MarHutyh (ML, MB, MS, Md) upe3 u3MepBaHeTO Ha aMIIUTYAWTE Ha
CbOTBETHUTE BBJIHOBU Pa3u U TEXHUTEe NMEPUOJH, KAKTO U NMPOLABHKUTENHOCTTA Ha 3alMCUTE.
W3MepBaHUATA ca CpaBHEHH C AaHHU oT MexayHapogHuda CensmosiorudeH Llentsp ISC, kaTo ca
aHa/IM3UPaHU CbOTBETHUTE PA3JIMKH.

KinrouyoBu AYMHU: 3eMeTpPEeCEeHHs, CeU3MOrpaMy, MarHuTyn, BaskaHcku IMOJIYOCTPOB
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E-I11
SPECTRAL ANALYSIS OF THE CARBON DWARF STAR LSR J2105+2514

Ts. Tolevl, A. Antonoval, V. Golev! and P. Pessev?23+4

IFaculty of Physics, St. Kliment Ohridski University of Sofia,
5 James Bourchier Blvd, 1164 Sofia, Bulgaria
2[nstituto de Astrofisica de Canarias, Avenida Via Lactea, 38205 La Laguna, Tenerife, Spain
3Departamento de Astrofisica, Universidad de La Laguna, 38205 La Laguna, Tenerife, Spain
4Grantecan S.A., Centro de Astrofisica de La Palma, Cuesta de San Jose,
38712 Brena Baja, La Palma, Spain

Abstract
In this work we present original spectra of the carbon dwarf star LSR J2105+2514, which
were obtained with the 10.4 m GTC/OSIRIS in three epochs and two grisms (red and blue). The
spectra have been processed using IDL, its astronomical libraries and custom programs, written
specifically for this task. With these data we were able to confirm the star’s classification as a
carbon dwarf star (dC) and to register for the first time the emission lines from the Balmer series
Ha and HpB, which may indicate that the star is active.

Keywords: dwarf carbon star, close binary systems
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E-I12

IMPACT OF DATA ASSIMILATION ON WRF MODEL PREDICTION: SATELLITE
DATA, SURFACE AND UPPER AIR OBSERVATIONS

E. Vladimirov!?, R. Dimitrova?l, V. Danchovski?

1Sofia University ,St. Kliment Ohridski, Sofia, Bulgaria
ZBULATSA (Bulgarian Air Traffic Services Authority), Bulgaria

Abstract

More than 4 billion people (54% of world’s population, according to World Bank) now live
in urban areas. Sofia region is one of the most densely populated areas in Bulgaria which contains
more than a sixth of the whole country’s population. Global numerical weather forecasting models
(e.g. GFS, ECMWEF, etc.) and regional numerical weather forecasting models (ALADIN, COSMO,
HIRLAM, etc.) used operationally in Bulgaria are configured to be representative for the weather
processes in scales of around 2-30 km resolution. The low resolution makes these models
incapable of predicting and describing local (several hundred meters scale) meteorological
processes well, especially in complex orography. Sofia city is located in a very complex terrain and
therefore has a specific local micro climate.

A number of studies has shown improvement of weather predictions assimilating data from
different available sources. The impact of high-resolution data assimilation on shortterm
mesoscale numerical weather prediction using the Weather Research and Forecasting model
(WRF) and its data assimilation module (WRFDA) was investigated. Remote sensing data acquired
from satellite instruments and complimentary surface and upper air observations were exploited.
Four case scenarios of data assimilation were compared: 1) only satellite data; 2) only surface and
upper air observations; 3) combination of both scenarios 1 and 2; and 4) without assimilation of
any data. The objective of the study is to assess the most precise configuration for short-term high-
resolution data assimilation to ensure the local forecast with improved analysis of atmospheric
conditions - with sufficient details and accuracy. The outcome of this work will be useful for
supporting weather services, airport safe operations and local air quality assessment studies.

Keywords: meteorological modelling, data assimilation, WRE, satellite observations, surface
observations, upper air observations
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E-I13

URBAN MIXING LAYER HEIGHT DETERMINATION BY CEILOMETER AND
RADIOSONDE

R. Hadzhieva, V. Danchovski

Faculty of Physics, Sofia University “St. Kliment Ohridski”, 5 J. Bourchier Blvd, 1164 Sofia, Bulgaria
E-mail: ralittaeh@gmailcom
E-mail: danchovski@phys.uni-sofia.bg

Abstract

Mixing layer height (MLH) is a vital parameter defining volume in which atmospheric
pollutants emitted close to the Earth’s surface are dispersed, therefore it is necessary to be known
for air quality modelling, especially at urban territories since they are characterized by high
pollution emission rates and are also densely populated. MLH is also related to condensation level
and cumulus humilis formation in convective boundary layer so it is an important measure for
numerical weather prediction models. It is possible to determine MLH by exploring vertical profiles
of passive substances since they should be uniformly distributed within layer of interest. Aerosols
backscatter detected by ceilometer and atmospheric thermodynamic parameters determined by
radiosonde are processed by well documented MLH detection algorithms in order to access their
consistency and reliability regarding to MLH evaluation. Observed variations in results for each
instrument are attributed to difference in mathematical approaches. On average the aerosol-based
retrieval give lower MLH than the radiosonde by about a hundred meters.

Keywords: mixing layer height, ceilometer, radiosonde
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E-I14

HU3CJIEABAHE HA CTEIIEHTA HA AHTPOIIOTEHHO 3AMBPCABAHE HA
AETCKHU IVIOINAAKH OT I'P. CO®HUA I10 MATHUTHUTE CBOUCTBA HA
OT/IOZ’KEHA ITPAX

boxypka ['eopruesa, lanven Uunamcky, Heniv MopaaHoBa

IMT'Y “CB. UB. Puncku’”, yn. "nipod. bossH Kamenos", 1700 Codus
ZHUI'TT - BAH, yn. “Akag, I. BonueB” 6.1. 3, 1113 Codus

Ao6cTpakT

B aHTpomoreHHOTO 3aMbpcsiBaHe Ha TrpajcKkaTa cpejAa HaW-roJsgM MNPUHOC UMaT
€MUCUHTE OT aBTOMOOGUIHUSA TPadUK U OT UHAYCTPUAJIHUTE NpeAnpusaTus. PUHUTE MPaXoBU
YacTUIM, EMUTHPAHU BBB Bb3AyxXa OT Te3U M3TOYHUIH, ChAbPKAT MOBULIEHO KOJUYECTBO
OTNaCHU 3a 3/ipaBeTO TEXKW MeTaJu W pPa3/IMYHU OPraHUYHMU CbeJuHeHUs. OTaralikd ce Ha
3eMHaTa MOBBbPXHOCT, T€3W YACTUIM MOMNAJAT B YOBEIIKHUS OPTaHU3bM IO PaA3JIUYHU HAUYUHU.
EfiHa oT Hall-ysI3BUMUTE I'PYINH ca AelaTa, KOUTO UTPasT Ha JeTCKUTE MJIOLAAKH U HEMUHYEMO
OTJIOXKEHAaTa IMpaxX 4YecTO IMoMaZa B opraHusma uM. Jlo6pe wu3BecTeH e JaKTbhT, 4Ye B
AHTPOIOreHHUTE EMUCHUH NpaX MPUCHCTBA 3HAYUTETHO KOJUYECTBO CheJUHEHUsI Ha KeJS30TO,
KOUTO B MOBEYETO CJAy4Yad Ca CUJIHO MarHUTHU. [lopaay ToBa MarHUTOMETPUUYHHUAT METOJ| €
YTBBbpPJAEH ePeKTHBEH HAaYMH 3a 6'bP30 U TOYHO YCTAHOBSIBAaHE Ha CTENEeHTa Ha 3aM’bpCsiBaHe Ha
rpajckaTta cpeja. B HacToamoTo U3cieBaHe MarHUTHUTE CBOMCTBA Ha OTJIOXKEHATa Npax OT
JIeTCKU TJIOIIAJIKKM Cca W3IMO0JI3BAaHU 3a OlleHKA Ha CTeleHTa Ha 3aMbpCsiBaHEe U ChbOTBETHHUSA
3/[paBeH pUCK B pa3JdyHU padoHu Ha rp. Codusa. H3cieaBaHM ca MarHUTHUTE
XapaKTEepPUCUTUKHU Ha KOJIEKI[US OT MPaxoBU Mpobu oT 11 AeTCcKU MJIOLAJKH, a 32 CpaBHEHUE ca
cbOpaHU MPO6H OT TPU HacesieHU MecTa B 6s1u30cT A0 Codus. MarHuTHaATa Bb3NPUEMYHUBOCT HA
npaxTta Bapupa B rpanunute (0.9 - 7.5) x 10-¢ m3/kg, koeTo nmoka3Ba 3HAYUTEJHU Pa3JUKU B
CTelleHTa Ha 3aM’bpCSIBaHE B pa3/IMYHUTE KBapTaJu Ha rpaja. Kommaekc OT JOMbJIHUTENTHU
MarHUTHU XapaKTEPUCTHKU Ie ObJe H3N0JA3BaH 3a [IeTalJIHO XapaKTepusupaHe Ha
MarHeTu3Ma Ha OTJIOXKeHaTa Mpax U Bpb3KaTa My C OCHOBHHUTE U3TOYHHUIIM Ha 3aMbpCsSBaHE B
6JIM30CT /10 U3CJIeIBAHUTE JeTCKU MJIOLAAKHU.
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E-II5

NU3MEHEHHUA HA K/IMMATA I1PE3 XO/IOHEHA B CH B'bJITAPHUA, 3AIIEYATAHHU
B MATHUTHUTE CBOMCTBA HA U3JIYKEH YEPHO3EM

Hanuen Nnamcky, boxypka 'eopruesa, Hesin HoppaHoBa

IMTY “Cs. UB. Puncku’”, ya. "npod. bossH Kamenos", 1700 Codus

Ao6cTpakT

dopMupaHeTO Ha CbBpeMeHHaTa [0YBeHa NOKpPUBKA B ceBepHa bbirapus crasa npes
HaCTOSILMSI TOM'bJ UHTEpIVIALMaJIeH NepuoJ — XOJIolleHa, KOWTOo ob6xBawa nociegHurte 10
XUIAAM roauHu. [IponecbT Ha NOYBOOOpa3yBaHe e CBbpP3aH OCBEH C TEOXMMUYHUTE U3MEHEeHUs
B I0YBOOOpa3yBallUsl MaTepras (JIbOCOBUTE CeJUMEHTH) MO/J] Bb3/lelICTBUETO HA pacTUTENHATa
MIOKPHUBKA, M0-BUCOKUTE TEMIIEpPATYypa U BaJIEXHU, U C Bb3HUKBaHe HAa CUJIHOMarHMTHa QpaKius
>KeJIe3HHW OKHUCH (MarHeTUT M/uau MarxeMuT). Tasu mejoreHHa ppakius ce XapaKTepusupa C
HaHOpa3MepH U TUIMYHO CyleprnapaMarHuTHO [0 €/JHOJIOMEHHO MoBeAeHUe. KOHLIeHTpauusTa,
pasMepa Ha 4YacTULUTE W BHJA Ha IeJJOTeHHUTE >KeJe3HU OKHUCH 3aBUCAT I[JIABHO OT
KJIMMaTUYHUTeE yca0BHUs. B Tasu Bpb3Ka ca u3cjieZBaHU MarHUTHHUTE CBOMCTBA B 'bJI60YMHA 1O
noyBeH MpoduJ Ha HU3JAyKEH 4YepHo3eM, onpobBaH 6JsiM30 J0 c. Kosobbp (CuaucTpeHcka
obJiacT). Bapuayuure Ha peJjulja MarHUTHU XapaKTePUCTUKH, KATO MarHUTHa Bb3[PUEMYUBOCT,
YeCTOTHO 3aBHCHMMa MarHUTHA Bb3MPUEMYMBOCT, 6e3XHCTepe3uCHa HaMarHUTEeHOCT,
M30TepMUYHA HAMAarHUTEHOCT U Ha6Op OT OTHOIIEHUSI HA MarHUTHU BEJIMYMHU Ca U3M0JI3BaHU
KaTO WHJAWKATOpU 3a M3MeHeHudATa B TeMmieparypara npe3 nociaeanute 10 000 rogunwm.
YcTaHOBEeHHTe BapuallMy KOpeJrupaT ¢ HabJIo[AaBaHUTE B JIPYTU KJIUMATUYHHU 3aMKUCU OCHOBHU
NepuoJy KaTo KJIMMATUYHUS ONTUMYM (aT/IaHTUK), 3axJaX/AaHETO Npe3 cy6-6opeasa, TomaaTa
ernoxa npes cpeJJHOBEKOBUETO U MaJIKUS JIEAHUKOB MEPUOJ,
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E-I16
TSUNAMI RADIATION PATTERN IN THE EASTERN MEDITERRANEAN

Lyuba Dimova, Reneta Raykova

Department of Meteorology and Geophysics, Faculty of Physics, Sofia University “St. Kl Ohridski”,
5 James Bouchier blvd, 1164 Sofia, Bulgaria

Abstract

The region of the Eastern Mediterranean suffered by strong earthquakes generated
tsunami waves. The geological and geophysical structure beneath this area is very complicated
and remains unclear. Definitely one of the most active seismic zones is the Hellenic arc situated
near the boundary between the African and the Aegean tectonic plates. In this study we examined
the tsunami radiation pattern from different seismic sources in the Eastern Mediterranean. We
performed simulations by means of the numerical code UBO-TSUFD in approximation of a shallow
water theory using finite difference technique. The tsunami propagation is based on two
equations: continuity equation and the momentum conservation and suitable boundary conditions.
The distribution of maximum water elevation, the maximum particle velocity field are calculated
and presented. Synthetic marigrams presented in this study showed the impact on the coast.

Keywords: tsunami, seismic sources, numerical simulations, Eastern Mediterranean
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E-I17

KPOC-KOPEJIADMA HA CEU3MHWYEH LIYM PETUCTPUPAH HA CTAHIUUUTE
OT BCMCY

P. ParikoBal, JI. lumutposa?, JI./lumoBal, M.llekoB!

1CY ,Cs. K. Oxpuacku’, ®usundecku Pakyarer, oy. [x. bayyep 5, Copusa
HauuoHaseH MHctuTyT no l'eodpusuka, leone3us u l'eorpadus,
oy.1. . bonues, 641. 3, Codpusa

Ao6cTpakT

HacrosujaTta paboTa npeAcTaBs MbPBUTE PE3YITATH OT KPOC-KOpPEJALMOHHUS aHAIU3 Ha
CEM3MUYEH IIyM, PEerucTpUpaH Ha CTaHUUMUTe OT Buptyannarta CeusmosioruiHa Mpexa Ha
Coduiicku Yuuepcutetr (BCMCY). U3nos3BaH e egHoroAuileH HelpeKbCcHAT 3anuc 3a 2015
ro/IMHa, KaTO KOpeJIaLlMOHHWUTe QYHKLUU Ce MU3YUCASABAT 32 €/JHOYACOBU HMHTEepBa/d. 3a JBe
aBouiku ctaHuuu (VTS-TIRR u VTS-RDO) ca u3nos3BaHu U TpUTOAUIIHU 3anucy (2014-2016).
[Tonydyenu ca 70 kopeslayOHHU QYHKL UM, KOUTO Ca aHAJIU3MPAHU C 4eCTOTHO-BPEMEBY aHa/IU3
C LeJ ompejie/issHE HA JUCIEepCUOHHATA KpUBa OT BCEKU CUTHaJ. [losydeHUTE AWCIEPCUOHHU
KpPHUBU Ca SICHO H3pa3eHU, C HAKOJIKO U3KJYeHHUs, KaTO JUCIEepCUOHHUTEe KPUBU OT TpU-
TOAMUIHUTE 3alMCA Ca MO SICHO H3pa3eHU. /lucrepCUOHHUTE KPUBU JlaBaT WUHJAMUKALMS 3a
CTpoeXa Ha 3eMHaTa Kopa MeX/ly BCsKa JBOMKa CTaHLMHU, KaTo e JoOpe M3pa3eHa pa3JiMKaTa
MeXJy CTaHL UK, HaMupalu ce Ha bankaHuTe M craHuuu okosio Ereilicko mope. CbOopaHuTe
JlaHHU 11e ObJaT W3M0J3BaHM 3a JeTaillsiHa ToMorpadus Ha 3eMHaTa Kopa B paloHa Ha
bBasikaHuTe.

KirouoBM AyMHU: Kpoc-Kopesialus, CEU3MUYEH LIyM, AMCIIEPCUOHHU KPUBH, CTPOEX Ha 3eMATa
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E-I18

ANALYSIS OF TIME SERIES GEOPHYSICAL DATA THROUGH THE METHOD
LOWEST QUADRATES. STUDY OF SPECTRAL CHARACTERISTICS

Rumiana Bojilova

National Institute of Geophysics, Geodesy and Geography, Bulgarian Academy of Sciences,
Acad. G. Bonchev Str,, Bl 3, Sofia, Bulgaria

Abstract

A significant part of the geophysical processes are represented by time series
measurements of a given geophysical magnitude, performed at different times. In many cases, it is
necessary to look for periodic processes for which their period is not known in advance. Due to
the fact that the condition of the times when the measurements are performed are not always
fulfilled, the use of the known methods of spectrum analysis is not possible. In such cases it is
appropriate to use the Lomb method, which allows spectrums of the magnitude considered in the
case of non-labeled data having gaps. This method is based on an approximation based on the
smallest square criterion. Examples of using this method for different geophysical data are
provided in our study.

Keywords: Geophysical data, Spectral characteristics, Lomb spectrum
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E-I19
OEJOTOAUINHUTE CHE?KHU ITPECIIN B B'BJ/ITAPUA

b. llupkogal, H. Bacusiuunal, H. [leneBa?, 1. Mutes?, M. CiaByesl, I. 'eopruenal,
B.T'ypes!

1CY ,CB. KnumenT Oxpuacku‘, @3, 6y.1. /lxxeiimc baydep 5, Codus
2CY ,C. KnumenT Oxpupcku‘, ®MHU, 6ya. xerimc baydep 5, Codus

A6cTpakT

B bbarapusa HaAMa JieAHULH, BbIPEKU TOBAa BbB BUCOKHUTE YaCTU Ha IJIAHUHUTE Ce
cpellaT CHeXXHU 06pa3yBaHHUs, KOUTO yCNABAT Jja ce 3amnasfT LeJIoroJuIiHo. Te3n obpa3yBaHUs
Ca U3BECTHM KaTO CHEXXHU NeTHa WM CHeXHUILM. U3ciejBaHeTO UM B CBETOBEH Malab e BaXKHO,
3al0TO OT e/jHa CTpaHa MpPoLecruTe, KOUTO ONpesesAT MacoBUA UM 6GaslaHC ca aHaJIOTUYHU Ha
Te34 B JIEAHULATE, HO OT Zipyra pasMepuTe Ha CHEXKHULUTE Ce IPOMEHAT 3HaYUTeJIHO JOPU NPpHU
MaJIKU IPOMEHHU B KJIMMaTU4YHHUTe yca0BUA. [10 TO3M HauMH Te3U CHexHU obpa3yBaHUA Guxa
MOTJIY []a Ce U3M0J13BaT KaTo J00bp MHAMKATOP 3a IPOMEHUTE B KJIMMaTa.

B pamkuTe Ha npoekT 80-10-126/21.04.2017 dunancupan ot ®PHU Ha CY obukosnxme
BUCOKMTe 4YacTh Ha Puua, Ilupun u Crapa I[lnanuHa, ¢ nes TbhbpceHe M 3acHeMaHe Ha
NOTEHLIMAa/IHU LeJIOTOAUIIHU CHEXHHU IeTHA, KaKTO WU OlpeJesisHe Ha TeXHWTe pa3Mepu. B
cpepara Ha aBryct 2017 ycTaHOBUXMe Ha/IMYMeTO Ha roJsisfiMa CHeXHa Ipscla B pallOHa Ha Bp.
boreB ¢ pa3mepu okosio 100 M2 Bucokute uyactu Ha CeBepeH I[lupuH npeasaraT mno-
6/1aroNpyUATHU YCJOBUSA 3a CblLIECTBYBAaHETO HAa TAaKHMBA L|eJIOTOAULIHU CHEXXHU 00pa3yBaHMUSL.
VIMeHHO TyK ce HaMHMpaT W JABaTa U3BeCTHU MUKpoJiefAHHMKA B bbarapusa - ,CHexxHUKA“ B M.
[onemusa KaszaH u MuUKpoJiefHMKa B LMpKyca Ha bancku Cyxomos. B TO3M LMpKycC 3acHexme
roJsisiMm 6poi cHexxHU npecnu. KxHo oT Bp. Mycasia kbM Kpas Ha centeMBpHU 2017 ycTaHOBUXMe
HaJIMYUEeTO Ha TPU CHEXHU IIpeCcny, KOUTO MOXe /ia Ce CMATAT 3a LeJIOTOJAUIIHH.

CbbpaHaTa nHbOpMaLMsa e opraHM3upaHa B 6a3a JaHHU. Ha no-kbceH eTamn T4 1ie O'bje
CBOOOJIHO JJOCTBIIHA OHJIAWH, 3a Jla MoXke UHPopMaLMATa [a ce U3M0J3Ba U JOI'bJBa OT JPYTH
y4eHH U JII0OUTENN C UHTepeC B U3CJIe[IBAHETO Ha CHEXKHHUIIY.

K/11040BM AyMU: CHEXXHULIM, MUKPOJIEIHULIU
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E-I110

MOHOC®EPATA U HEHHOTO MPAKTUYECKO NPUJIOXKEHUE B HAKOU
BU/J1OBE KOMYHUKALIUN

PymaHa boxuioBa

HanunoHasieH MHCTUTYT 1o reopU3nKa, reoe3us U reorpadus -bAH
ya. akaj. [. Bonues, 641.3, Codus, Bbarapus

Ao6cTpakT

HoHocdepara e Tasu 4acT oT 3eMHaTa aTMocdepa, B KOSATO C/HbHYeBaTa pajualus
NMpeZM3BUKBA MOHU3WpaHe HA rasoBeTe, KOUTO f ChCTaB/ABaT. MoHM3anMATa ce MU3pasaBa B
nosiBaTa Ha omnpejiejieH 6poi MOHU U CBOOOJHU €JIeKTPOHH, YMATO KOHLIEHTpPALUs 3aBUCH OT
BUCOYMHATA, JeHOHOLIHOTO BpeMe U OT Apyryu pakTopu. Makap fa HMa psi3Ka IpaHULa Mexay
BCSIKa e/lHa OT o06JlacTUTe B aToMcdepara, KaTo [0JHA CpaHULA Ha CbCTaBJjdBallaTa §
HoHocdepa MoxKe Jla ce pa3ryex/ja o6JacTTa, pa3nojioXKeHa Ha BUcourMHa Mexay 50-60km. 3a
ropHa rpaHuIia Ha HoHocdepaTa OOMKHOBEHO ce MNpHeMaT BUCOYUHU O0Koj0 1000KM.
HoHocdepaTa oT cBos cTpaHa ce pasfiesid Ha HAKOJKO 06JacTH, KOUTO ce pasjuyaBaT 110
CTOMHOCTHUTE Ha eJIeKTPOHHATa KOHLEHTpalus U GU3nYecKUuTe NpoLecy, KOUTO I 00yCIaBsAT.
W3rpyeHMTe OT Ha3eMHU pajuonpeaBaTesd paJUOCUTHANM, MOPaJAU eJeKTpHhuecKaTa
IpPOBOJAMUMOCT Ha MoHOChepaTa, MOraT Jja ce OTpa3sBaT OT Hesl Ha 3HAYMTEJHU BUCOYMHU U Ja
OCBLIECTBABAT JajeyHu (Ha pa3CTOSHUS XWISAAU KUJIOMeTpH) pafuocBpb3ku. OT ocobeHO
3HayeHUe e M3CcjeBaHeTO HA WOHOCOEepPHUTE aHOMAJIUMU (T. HAap. HOHOCOEPHHU OYpH) BMsIEIHU
NpPSKO BBPXY PaJUOBPBH3KHUTE, OCBILIECTBSIBAHM HA YECTOTH OT KbCOBBJHOBHS /[AMANA30H.
M3MeHeHUSTA Ha eJleKTpPOHHATa KOHLlEHTpaLus Ha MoHocdepaTa o BpeMe Ha Oypsl oKa3BaT
CUJIHO BJIMSIHME U BbpPXy ci'bTHUKOBaTa GNSS HaBuranus. [lo BpeMe Ha 6yps TOYHOCTTA Ha
NO3ULMOHHMpPAaHe MOXe Jla JOCTHUTHe Ipelika OT NOopsJbKa Ha HAKOJKO MeTpa, KOeTo HuMa
3HaueHUe MpU HAKOU BUJOBEe IMpPEelU3HO MO3ULHOHUpaHe. M36poeHOTO [AOTYK MOKa3Ba
NpPaKTUYECKOTO 3HaUYeHHEe OT MO03HABAHETO HAa HOHOCPEepHHUTE XapaKTEPHUCTUKHU, KOETO € BaXKHO
ycJoBHe 3a epeKTHBHOTO U3I0JI3BaHe Ha HAKOW BU/IOBE PaJJMOKOMYHUKAIAH.

KiroyoBu aymu: 1710Hocc1)epa, GNSS, PagnokoMyHuKanu
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Cexyusa K
«HHmepducyunauHapu HayKu u Memooduka Ha 06y4yeHuemo no huzuka»

XK-I1
TRAPPING RADIANT COLD VIA MIRRORS

Gergana Mihova, Alexander Pimpas, Andreana Andreeva, Nikolay Zografov

Faculty of Physics, Sofia University “St. Kliment Ohridski”, 5 ]. Bourchier Blvd, 1164 Sofia, Bulgaria

Abstract

A modern experimental setup with an educational purpose is proposed, recreating Marc-
Auguste Pictet’s classical experiment from the end of the XVIII century. Thermodynamic and
geometrical optics phenomena are demonstrated via a system of spherical mirrors, a heat source
and an infrared detector. The personal standpoints of certain esteemed scientists (members of the
Geneva scientific community in the period 1770-1820) on the matter are examined. The
experiment offers, not only the opportunity for a visual demonstration of physical phenomena, but
also for a thorough discussion on contemporary views, in contrast with older and disproved ones,
on fundamental issues in the field of physics. The article is of interest to people with affinity to
history of physics.

Keywords: Pictet’s experiment , Radiant energy, Spherical mirrors, Educational purpose, History
of physics
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K-/12

BU3YAJIM3ALIUU HA PU3NYHU ZAEMOHCTPALIMHA U EKCIIEPUMEHTHU C
ITIOMOIITA HA MUKPOKOHTPOJIEPHHU IIVIAT®OPMH

Kasnnn AHrenoB, UBenuHa KoneBa

CY ,cB. KnumenT Oxpuacku”, @usudecku ¢axyaret, rp. Codpus, 6yi. [bxeiimc bayusp 5

Ao6cTpakT

B foksaza ca onmuvcaHU pa3/IMYHU ONMMTHU NMOCTAaHOBKHM 3a BU3yasiM3alids Ha y4yeOHUA
dr3MYeH eKcllepUMeHT (N0 pasjesuTe MeXaHWKa, ONTHKa U Jp.), peajJyu3upaHd OCHOBHO Ha
MHUKpOIpolecoHaTa niaatdpopma ApAyHuHoO.

MeToi0/I0TMYHO ca pa3ryiefaHd B KOHTEKCTa Ha KOCTPYKTHMBHUCTKUTE 006pa3oBaTeJHU
napaJjurmHu.

[lpepnara ce auckycusi 3a HM3paboTBaHe Ha CUCTeMa 3a 0O0y4yeHUMe 4Ype3 aKTHUBHO,
eBPUCTHUYHO yyacTue Ha obyyaeMuTe (peer instruction).

ExcriepuMeHTa/IHUTe NOCTAaHOBKHU ca U3paboTeHU ¢ puHaHcoBaTa noAkpena Ha PHU kbM
CY ,cB. KnumenT Oxpuacku” no gorosop 80.10-10/12.04.2017.

Knwo4oBu AyMU: BU3yaau3alusl, €KCIEPUMEHT, JeMOHCTpaIUs, KOHCTPYKTHUBU3BM H KO-

KOHCTPYKTHBH3'bM, MUKPOKOHTpOJiepH, ApayuHo, Raspberry Pi, MeToauka Ha 06y4eHHETO MO
bu3uKa, eNUCTEMOJIOTHS, Te[laroruka, IUAAKTUKA, peer instruction

XK-13

U3I110JI3BAHU U3TOYHULU ITPU Cb3JABAHE HA ITbPBUTE B'bJITAPCKH
YYEBHUIM 110 PU3UKA

Enena MacsieHKoBa

Kategpa MO®, dusnyecku dpakyareT Ha CY

A6cTpakT
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XK-14

CPABHHUTEJIEH AHAJIN3 MEAKAY IIEPKYTAHHO JIBYEJIEYEHHUE U
UHTPAKABUTAPHA BPAXUTEPAIIUA. PUINYECKU XAPAKTEPUCTUKHU U
E®EKTUBHOCT

Anppein KapamxoB, AHesiuda /lakoBa

®usuko-texHosoruueH ¢akyarer, [1Y ,[laucuit Xunengapcku,
ya. ,llap Acen" 24, [lnoBaus, Bbarapus

Ao6cTpakT

,depHaTa cTaTUCTUKA" Mpe3 MOCJAeJHUTE FOJMHHU COYH, Ye BCEKHU JIeH MO0 eZiHA O'bJrapka
3arvBa OT pakK Ha MaTouyHaTa LiMiika. ToBa 3aboJiiBaHe e BCe MO-LIMPOKO pa3NpOCTpPaHEHo, a
Bb3pacTTa Ha >KEHUTe CTpaJlallli OT Hero Bce MO-HUCKA. UMeHHO mopaju Ta3u NMpUYMHA Ce
Hajlara 3a/bJIO0YEHOTO MU3y4yaBaHE HAa HAUYUMHUTE Ha JrbiesjedyeHHEe U e€(PEKTUBHOCTTA UM,
NpUJIaraHu Npy Te3u KJIUHUYHHU CIy4Yau.

B Hacrosimjata pa3pab6oTka ce pasmiexjar  (PU3UYECKUTEe XapaKTEePUCTHKH,
epeKTHUBHOCTTA U MOHOCUMOCTTA OT CTpPaHa Ha MNAllMEHTUTE Ha JijBa OT HAaW-MONYJISPHUTE
MEeTOAM 3a Tepamnus: HWHTPaKaBUTapHA OpaxuTepanus UM MEePKYTaHHO JIbueseyeHHe.
CpaBHUTEJHUAT aHA/IU3 ce Oa3upa BbPXy MATOJOTUSATA C OrJeJ KJIWHUYHATA KapTHHA,
cnenMPHUYHOCTTA HA AHATOMHUYHUTE CTPYKTYPU U KPUTUYHU OpraHd, KOUTO ca B
HernocpeAcTBeHa 6JIM30CT 10 MUILIEHHUSI 06eM, HO ca C MHOTO MTO-T0JIsIMA JI'b4e4yBCTBUTEJHOCT.

Knwo4voBu aymu: [lepkyTaHHO JibyesiedeHre, UHTpakaBUTapHa 6paxuTepanus
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K-111
COPTYEP 3A UHTEPAKTUBHO OBYYEHME B IABOPATOPHUTE
YITPA’KHEHHUA 110 PU3UKA

HoppaH [lenes, Anekcangpa MapuHoBa

Texuuyecku yuuBepcurteT ['a6poBo, yi1. "Xamxu umutsp" 4, [abposo. 5300

A6cTpakT
Cb3paZieH e airOpUTHbM U e pa3paboTeHa NMporpamMa 3a CUMyJMpaHe Ha UHTEPAKTUBHU
JIabopaTOpPHU yNpakHeHUs 1Mo PU3MKa U NpecMsITaHUsl C JAHHU OT H3MepBaHUsATA MNpU
u3cje/BaHe Ha QYHKIMOHAJHU 3aBUCMMOCTU OT yHNpaKHEHUSI OT J1abopaTOPHUS MPAKTUKYM.
MeTouueckUuTe yKa3aHUs 3a paboTa ca JeMOHCTPUPAHU C yHpaKHeHHeTo ,IpenTeHe Ha
TedyHOoCT B U-BUAHA TpbOA”, U3pabOTBAHO OT CTYJlEeHTUTE B y4yeOHUTe 4dacoBe. Pa3paboTeH e
MHTepdelic U e HANpaBeH aHa/IM3 Ha MOJIy4YeHHUTe 3aBUCUMOCTH.

Knwo4oBu aymu: ¢usuka, JlabopaTOPHO yHpaKHeHUe, aJITOPUTHM, Nporpama, TpenteHus, U-
BU/IHA TPpbOa

K-I12

HOW COMPOSTING CONTRIBUTES TO ACHIEVING OF AGRICULTURAL AND
ENVIRONMENTAL SUSTAINABILITY

Siana Savoval, Anton Sotirov?, Nikola Pistalov?, Dana Mawlood3

1Tehcnical University, Varna, Studentska Str. 1, 9010, Levski, Varna, Bulgaria
2Association “Club Vanguard”, Kyustendil, Bulgaria
3College of Engineering, University of Salahaddin, Kurdistan, Region, Iraq

Abstract

The term Sustainable Development includes three main objectives: environmental
protection, economical profitability and social equality. The present study gives a view about the
areas of utilization of the organic compost. The waste compost has utilization in agriculture as a
good practice for achievement of sustainable agriculture through its using for organic fertilizer. It
is useful for environmental protection activities - for terrain re-cultivation and as a component in
cleaning technologies for air, water and soils. Compost is also utilizable in the economy as one of
the cheaper ways for processing of waste and producing of final industrial products. By that way
the place of the composting in the Sustainable Development Diagram is situated. It locates exactly
in the common area where the three spheres - social, economical and environmental crosses.

Keywords: waste management, composting, sustainable development
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K-1I3
ENVIRONMENTAL MONITORING OF NOVOSELSKA RIVER, BULGARIA

Siana Savoval, Anton Sotirov?, Nikola PistalovZ, Dana Mawlood3

1Tehcnical University, Varna, Studentska Str. 1, 9010, Levski, Varna, Bulgaria
ZAssociation “Club Vanguard”, Kyustendil, Bulgaria
3College of Engineering, University of Salahaddin, Kurdistan, Region, Iraq

Abstract

This current study provides some information about the environmental parameters of the
Novoselska River’s environment in the village of Slokoshtitsa, Kyustendil The water of the
Novoselska River is relatively clean as there were no major anomalies in the measured
parameters. At the entrance of the river in the village of Slokoshtitsa the river is cleaner than at the
exit of the village, especially after the dumpsites. Although the dumpsites are small in size, it is
clear from the survey that there is pollution around and after them. The values of all studied
parameters increased in these areas. Dirty water with residues of detergents and disinfectants
from the village flows into the river, the dirty water has presence of cyanuric acid in it. The
covered portion of the river has a temperature different from that of the natural part of the river,
during the cold months it is higher, and in the warmer months it is lower than the temperature of
the environment. This can negatively affect the ecosystem of the river. Water's hardness is
medium to high, which means that after the construction of the dam, it must pass through the
softener before it is available for drinking or for agricultural water. The water at the time of the
testing is not suitable for systemic watering of the crops and watering of livestock due to high
concentrations of cyanuric acid and copper. A constant environmental monitoring of the
Novoselska River is necessary in order to collect data about the river before and after the
construction of the Kyustendil dam.

Keywords: quality of water, environmental monitoring, pollution
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K-114
WORD FORMATION FRAME MODELS IN ENGLISH LANGUAGE LEARNING

Marieta Atanasova, George Totkov

University of Plovdiv “Paisii Hilendarski”, 24 Tsar Assen Street.

Abstract
Frame models have become a means to structure information from educational texts in a
logical way in a number of fields like physics, math, English language, etc. In the present work,
frame models have been introduced in studying situations related to word formation like “word
formation” frame, ,root of a word unit”, “word formation order 1 -> 2 -> 3 Studying word
formation by frames helps the teacher to classify well educational content as well as helps the
students to complete self-study tasks in similar situations. This approach is particularly appropriate

to be applied in e-learning systems.

Keywords: frame models, word formation, language learning, e-learning
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K-1I5

HAIJIACA HA YYEHUIUMTE OT IPOT'MMHA3HAJIEH ETAIl KbM
NNPUPOAOHAYYHHUTE AU CHUIIJIMHU: ITAPAJIEJI MEXKAY A'BPKABHOTO U
YACTHOTO YYNJIMIIE

['anga [leTposal, Ctedan [leTpon?

4Oy , xxanu Po/lapu”, UBEU - BAH, rp. Codus
2199 0V ,CB. Anoctos1 Moan Borocnos”, UMb , Akaz. Pymen llaneB” - BAH, rp. Codus

Ao6cTpakT

BbB Bp'b3Ka C pacTALIUMTE HYXK/JU OT JJ06pe MOATrOTBEHH CIELUATUCTH, Tpe3 MocjJeHUTe
roJIMHU y Hac ce HaOJil0AaBa OTJMB Ha KaHAWJATU 32 NPUPOAOHAYYHUTE CHELMATHOCTH B
YHUBEPCUTETUTE, NOPAAU e[lHA CEPUO3HA TEHJEHIMs Ha He3auHTEPEeCOBAHOCT Ha yYEHUIHUTe
K'bM NpeMeTuTe ,XMMHS U Olla3BaHe Ha OKoJiHATa cpea”, ,brosiorus u 3paBHO o6pa3oBaHue”
u ,Pusrka u actpoHomus”. ETo 3a1110, ocHoBeH poKyC Ha HACTOsIUSI aHa/Iu3 Ge Jia ce u3cjaejBa
HarjacaTa Ha y4YeHUIIM OT MpPOTMMHAa3Wa/ieH eTal B JiBe CTOJMYHU YUYWJIHMINE, YACTHO H
JUbP>KaBHO, K'bM MOCOYEHUTE JUCHHUIJIMHY, KAKTO U J1a Ce HalpaBU CpaBHEHHE Ha MOJIyYeHUTe
pe3yJsTaTh MeXJy JBa pasJMYHU BUJA 0O6pa3oBaTeJHU MHCTUTyLMU. HanmpaBeHaTa u3Bajka
o6xBalla Y4eHHUIM OT Pa3/IMYHU COLIMAJIHU FPYNH, CBbP3aHU C MaTepUaJHUsA U npodecuoHaleH
CTaTyC Ha TexHUTe poAuTesu. C oryieJ, Ha NMPoy4YBaHe Ha HarviacaTa Ha yyalllUTe KbM PaHHO
npodecoHaJIHO OPUEHTUPAHE, B U3CJIe/IBAHETO Ca OCTABEHH BBIIPOCH, C KOUTO Ce IeJIU Jja Ce
oTnpeJiesiv 1aid YYEHUIUTEe TPOSIBSABAT CHElMaJHH UHTEPECH K'bM KOHKPETHH NMPUPOJOHAYYHHU
npeaMeTH.

KinrouyoBu AYMHU: Harjaca, NOPpUPOAOHAYYHH AUCHHUIIJIMHH, OBPXABHO Yy4dYWJaHUIIE, YACTHO
yquiauiie
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CbabpKaHue:

3a koHpepeHIMATA

PUpMHU-TOCTH

CrnoHCOpH U MAPTHLOPU HAa MEPONPUATHETO

OpraHu3anOHEeH KOMUTET

TexHn4yecka KOMHUCHUS

CbCTaB Ha )KYPHUTO B KOHKYPCHTE Ha CTyAEeHTCKaTa HayYHa KOH}epeHIusi

U1 b o (0| =

Ceknus A «OnTvKa, OTOHHMKA U JIa3epHa pU3HKa»

VOC-RESISTANT NIOBIUM OXIDE THIN FILMS WITH MODULATED REFRACTIVE INDEX
R. Georgiev, L. Todorova, D. Christova, B. Georgieva, T. Babeva

E®EKTUBHU METO/IY 3A IPECMATAME HA MHOT'OC/JIOMHH ONITUYHHU BHJIHOBOAU
CepganuH CtoaHoB ['emieB, MBaH KpbecTeB UBaHOB

BJIUAHUE HA IINTBTHOCTTA HA MOIIIHOCTTA ITPU JIASEPHO MAPKUPAHE HA OBPA31IU OT
MEJ
Hukosait AHresios, [eopru CTogHOB

OMNPEAEJAHE HA KPUTUYHUTE IIJITbTHOCTU HA MOILIIHOCTTA IIPU JIABEPHO MAPKHUPAHE
HA OBPA3IIY OT CTOMAHA C30
Hukosait AHresios, [eopru CTogHOB

YCTAHOBKA 3A IIVIABMOHEH PE3SOHAHC C MUKPO®JIYUJHA CUCTEMA
KoHctanTuH CTaMoB AHresioB, liBeTan CTaMeHOB BesiMHOB

BJIMAHUE HA UMITYJICHATA EHEPTUA BbPXY KOHTPACTA I1PU JIASEPHO MAPKUPAHE HA
OBPA31I1A OT CTOMAHA 15Cr2
HukoJait Auresios, Mopaan [eHeB, Anekcanapa MapuHoBa

MICROPATTERNING OF 3D PCL SCAFFOLDS VIA FEMTOSECOND LASER ABLATION FOR TISSUE
ENGINEERING APPLICATIONS

A. Zhelyazkova, A. Daskalova, 1. Bliznakova, B. Ostrowska, H. Declercq, A. Trifonov, L. Avramov,

I. Buchvarov

10

FABRICATION OF CHITOSAN SCAFFOLDS VIA LASER ASSISTED MODIFICATION
A. Daskalova, L. Bliznakova, A. Zhelyazkova, A. Trifonov, H. Declercq, L. Angelova, M. Gankova, L.
Avramov, I. Buchvarov

11

Cexknusa b «AToMHa U siapeHa GpusukKa»

IMPLEMENTATION OF UNCERTAINTY ANALYSIS FOR EVALUATION OF NUCLEAR REACTORS
VVER-1000 FUEL SAFETY MARGINS DURING NORMAL OPERATION BY FEMAXI-VI COMPUTER
CODE CALCULATIONS

Venelin Rusanov, Plamen V. Petkov and Krassimir Kamenov

12

HU3CJIEABAHE HA PABOTHH XAPAKTEPUCTHUKH HA KOHYCEH KOJIMMATOP HA IMHEEH
YCKOPUTEJI 3A IBYEJIEYEHUE
Tonmop Y3yHoB, Banbo Yos1akoB

13

N3I10/I3BAHE HA BOJIYCH ITPU ITEPKYTAHHATA PAJIMOTEPAIINA
Tpudon Lupkanos, lOprurta Jlaypukaitene, Togopka JI. JumMuTpoBa, /luaHa ApiueHe

14

Cexkuusa B «Pu3MKa HAa KOHJEeH3UpaHATa MaTepUsa U HAHOTEXHOJIOTUU»

METHOD FOR MAKING A SILVER COATING ON FLUOROPOLYMER
Boris Yanachkov, Nikolay Petrov, Stoyan Russev, Lyudmil Lyutov

15

INOJIYYABAHE U U3CJEABAHE HA MEMBPAHH, CbA'bPKAIIU APXEOJIUIIUAU
Jenunna MutkoBa, Buktopusa Butkosa

16
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B3AMMOJEHCTBUE HA XUAPOKCHU-TTPOIUJI-TYAPOBU I'YMH (JAGUAR HP-8, HP-105, HP-
120) U MOJIUBAXAPU/IU OT CEMEHA HA TAMAPUH/, (TSP-120 U TSP-500) C ®UJIMHU OT
YOBEIIKHA MEMBOMUEB CEKPET HA Bb3/[YIIIHO / BOJHA ®A30BA TPAHUIIA

Ana HenueBa, 'eopru 'eoprues, Norihiko Yokoi

17

CARRIER LIFETIME AND PHASE RETARDATION OF THE PHOTORESPONSE OF PHOTOVOLTAIC

MATERIALS
Ts. Angelov, S. Georgiev, V. Donchey, K. Kirilov

18

INFLUENCE OF AI-SSUBSTITUTION ON THE STRUCTURE AND MAGNETIC PROPERTIES OF
BaFe12019
P. Peneva, S. Kolev, Ch. Ghelev, B. Vertruien, A. Zaleski, T. Koutzarova

19

B/IMAHUE HA IIAPAMETPUTE HA OTJIATAHE BBPXY OIITUYHHUTE U MOP®OJIOTUYHU
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[. MapuHoB, H. ManuHoBcky, M. BacunieBa, B. CTpuxkoBa u L[B. BabeBa

20

HU3CJIEABAHE HA UHTEPTPAHYJIAPHU E®EKTH B [IOJIMKPUCTAJIHA CUCTEMA Y(Ca)BCO
MusieH BeakoBckH, KpbeTho ByukoB, KonctanTrH Henkos, Enena HazbvpoBa

21

ELECTROCHEMICAL IMPEDANCE STUDY OF BSCCO (2212) CUPRATE CERAMIC COMPOSITES
A. Vasev, P. Lilov, G. Ivanova, Y. Marinov, A. Stoyanova, A. Stoyanova-Ivanova

22

TRITANIUM ORTHODONTIC ARCHWIRES - STUDIES IN ANTERIOR FORCE SEGMENT
I. llievska, V. Petrov, A. Stoyanova-Ivanova

23

DIELECTRIC PROOF OF THE PHOTORESPONSE OF AZO-DOPED SILICA-NANOSTRUCTURED
LIQUID CRYSTAL
Georgi B. Hadjichristov, Marin P. Marinov, Yordan G. Marinov

24
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25
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OBOBIIEHA EJIEKTPOAUHAMMUKA HA IIOJ0JICKH
Kanun Koases, liBeTaH Benjos

26

CBOBOJHO IMNAJAHE HA TAJIO B YCJ/IOBUE HA KPU3UC HA CBIIPOTUBJIEHUE
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ON THE CRITICAL SPECIFIC HEAT CAPACITY OF A QUANTUM SYSTEM WITH LONG-RANGE
INTERACTION
E. S. Pisanova, E. Gateva
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