PEIIEH3UA

IO KOHKYPC 3a 3a€MaHe Ha aKaJleMHUIHaTa JJbKHOCT ,,Hpoq)ecop“ -2 MecCTa,

1o npogecuoHaJIHO HanpasJieHue: 4.1 ,,du3uvecKu HayKn*, HAy4YHa CIIEUATHOCT: ,,JIazepHa
¢pusuka, puznka Ha aTOMHUTE, MOJIEKYJIUTE U IJIa3MaTa U (u3nKka HA BbJIHOBHTE NpoLecu®, 3a
HYKIHMTe Ha Ja0oparopus ,,Jlazepu ¢ merannu napu“ npu U®TT — BAH, o6siBen B /IB 0p.
107 or 12.12.2025 r.

KAaHAUAAT: J0o1eHT nqokTtop MBan XpuctoB bruBapos

Peuensent: mgou. a-p Jlrobomup Heano CroiueB, MHCTUTYT mo ¢u3uMKa Ha TBBPAOTO TSJIO
»Akagemuk leopru HamxakoB®, BAH, unen na Hayunoro xypu chracHo 3amoen Ne PJ[-09-
24/19.02.2026 r. va Jlupexropa Ha UGTT-BAH.

1. O611a xapakTepucTUKa Ha NPEACTABEHUTE MaTepUaIIH.

B o6sBenus konkypce ydactsa aA-p MiBan bbruBapoB, noueHt B nabopatopus ,JIazepu ¢ MeTanHu
napu®, UOTT-BAH, u xarenpa ,,KBanroBa enekrponuka“ npu dusnveckus dakynrer Ha CY ,,C
Kimument Oxpuacku®. OT npeacraBeHUTE TOKYMEHTH ce Buxkaa, ye MBan bpuBapoB e 3ammTuin
JTUCEPTAIMOHEH TPy 3a MPUAO0MBaHEe HA 0Opa3oBareHaTa U HaydHa CTEIeH ,,JOKTOp® mo du3mnka
Ha BBJIHOBHTE IPOIICCH (BKJI. KBAHTOBA eJIeKTpoHUKa) npe3 1994 1., a nmpe3 2003 r. ce xabunutupa
KaTo JIOLIEHT MO ChIIara crenrarHocT BbB @usnuecku daxynrer Ha CV ,,CB. Kimument Oxpuacku™.
Hucepranusta 3a OHC ,,noktop* ce ocHoBaBa Ha 10 myOnukanuu, oT TAX B 9 TON UMa ChUIECTBEH
npuHOC, o0mo 5 ca ¢ uMmakT (akrtop, or kouto 3 ca ¢ kBaptuin Ql u 1 ¢ xBaptun Q2. Ilpu
IpoLeaypara 3a 3a€MaHe Ha akaJieMHU4yHa AIbXKHOCT AoueHT npe3 2003 r. ca mpenoctaBeHH 25
nyonukanuu, 8§ ot kouto ¢ kBaptui Q1 u 4 ¢ kBaptun Q2, 2 miaBu OT KHUTH, KaTo o0mus Opoi
CTaTUHU ChC CHILIECTBEH MPUHOC € 15.

3a HacTOAIMSI KOHKYpPC ca IpeicTaBeHu oOmo 33 HayuHu Tpyaa - 31 myOnaukauuu B HaydHU
CIIMCaHMsI, €IMH T0JIE3EH MOJIENl U MEXJIyHApOJHA 3asiBKa 3a nareHT. Bcuuku Te ca myOlMKyBaHU B
nepuona ot 2005 no 2025 ronuHa M, KaKTO M3UCKBa HOpMaTHBHAaTa ypenda, He ca M3IMOJI3BaHU B
MpEeIUIIHA TpOLEeypy 3a MNpHA0OMBaHE Ha HAyYHU CTENEHUM WM 3a€MaHe Ha aKaJeMUYHU
IUIBXKHOCTU. [TocnenHoTo € BUAMMO M OT IpeAOCTaBeHa OT KaHJuaaTa Tabmuia ¢ myOMKaluuTe,
W3MOJI3BaHU B MPEIXOJHUTE M HacToAUIMs KOHKypc. OT myOnmukanuute, ¢ kKouto jgou. MBan
bruBapoB, yuacTBa B KoHKypca 20 ca B Hay4HHU U3/1aHUs C UMOAKT (hakTop, oT TAX 16 ca B cnucaHus,
nonagamm B kBapTi Q1 u 4 B kBaptuit Q2.

B rpyna nokazarenu B ,xaOunuTanmoHeH TpyJ - Hay4HHM NMyOJIMKAllMM B U3JaHMSI, KOUTO ca
pedepupaHu U MHICKCUPaHU B CBETOBHOM3BECTHM 0a3M JaHHU ¢ HaydyHa MH(popmanus - Web of
Science u Scopus® ca npeacraBenu 10 myOnukanuu ¢ UMMakT HaKTOp, BbB BCUUKH TAX KaHIUAATHT
MMa BOJIel] IPUHOC, Karo 8 OT TIX ca B HAYYHW W3JaHus, onajamu B kBaptui Q1, u 2 B KkBapTHUI
Q2, ocurypsiBamu 06110 240 T. mpu usuckyemu 100 T. cnopen npasuinnuka Ha UOTT 3a npunarane
Ha 3PAC Pb.

ITo rpyna noxka3zarenu I' ca npenocraBenu 21 nmyonukanuu — 10 ¢ uMnakt GaxTop, OT KOUTO § €
kBaptist Q1 (mBe ¢ Bomem mpuHoc) U 2 ¢ kBaptwin Q2, wm u 11 ¢ SJR or 11 moxnmama or
koH(pepeHuuu (10 ¢ Bozmen NpuHOC) U JBa JOKYMEHTA 3a WHTEJNEKTyallHa COOCTBEHOCT — IOJIE3eH
MOJIENI U MEXKAYHapO/IHa NTaTeHTHA 3asBKa. BcHuky HaydHM TpyZIOBE IO TO3M NOKA3aTesl OCUTypsIBaT
390 1. mpu HeoOxoaumu 220 T. criopen npaBuiaHuka Ha UDTT 3a mpunarane na 3PAC Pb.

3a KOHKypca € IPEeICTaBeH M CHHMCHK ¢ 373 MUTHUpAaHUS Ha TPYAOBETE HA KAHAWJATa B Ipyna
nokasarenu I, karo 297 ca Ha cTaTuM, ¢ KOUTO y4acTBa B HACTOSIIUS KOHKYpC, OT TsaX 139 ca Ha
CTaTUU C BOJEI MPUHOC HA KaHJIUAATa, KOETO 3HAYUTEITHO HAIXBbPJI CIEU(PUIHOTO U3NCKBAHE B
npaBwiHuka Ha UDTT 3a npunarane Ha 3PAC Pb ot ,,mone 20 nurupanus na Obaar Ha CTaTuu, B
KOMTO aBTOPHT UMa Bojelll npuHoc*. [{utupanusita, mo Ta3u rpyna OCUrypsiBar Ha KaHauaara 746 T.
pu u3uckyemu 200 T.



[To moka3aren E kaHauaatTsT € mpeacTaBuil JOKYMEHTH 32 PHKOBOJCTBO Ha YCHENIHO 3alIUTUIIN
6 IOKTOpaHTa U PBKOBOJICTBO HAa MHOYKECTBO NPOEKTH. B KOHKypca ca IpencTaBeHU y4yacTHsl B
06mo 20 mpoekTa (16 HarMOHAIHM ¥ 4 MEXIyHApOIHH) KaTo KaHIUAATHT € PbKOBOAMUTEN Ha 14
HAI[MOHAIIHYU MPOEKTAa U PHKOBOAUTEN HA OBJITAPCKUS KOJEKTUB B 2 OT MEKIYHAPOTHUTE MPOCKTH.
BrewamisiBamg € ¥ pa3MepbT Ha MPUBICUEHUTE MO Te3W NPOEKTHU CpPeACTBa — HaJ 8§ MIIH. JIB.
Oco0eHo moOpo BIleUaTIIEHWE TMpaBU Opos HA 3AIMUTUINTE JOKTOPAHTH TMOJ PHKOBOJICTBOTO HA
WBan bpuBapoB — 6, BCHUKM HaMepWIM peanu3alys BbB BOJCHIM HAayYHH HUHCTUTYLUUH WIH
KOMIIaHWH, pa3paboTBamy Jazepu. KbM MOMeHTa Ha KaHIUAATCTBaHe, 01l Ban bruBapoB, numa u
JBamMa JIOKTOPAHTH, OTYMCJICHHM C MPaBO Ha 3allUTa. 3HAUYUTEIHUST OpPOH yCIEUIHO PBHKOBOJICHU
JOKTOPAHTHU € JIOKA3aTeJICTBO 32 MHOTO JOOpH: HaydyHa M MyOJUKAIIMOHHA aKTHBHOCT, CIIOCOOHOCT
3a ¢opMynHMpaHe Ha aKTyaJlHH HAy4YHU MPOOJIEMH U OCUTYpsiBaHE HAa HEOOXOAMMHTE CpPEICTBa 3a
peanu3upaHe Ha ChOTBETHUTE W3CIIEABAHUS, Bb3MOXKHOCT Jla C€ M3TPaKAaT U MOAABPKAT HAy4yHU
KOHTAKTH M CBHTPYIHMYECTBA, W IMPEAM BCHUUKO YMEHHUE U >KEIaHHUE Ja Mpe/laBa 3HAHUATA CU U
U3rpakJa HaydyHU KaJpH, MOATbpPXKANUKKW MPOAYKTMBHA Hay4yHa Cpefa — H3KIIOYUTEIHO Ba)KHO
pa3BuTHeTO Ha Haykara B bwarapus. JlokaszarenctBenusar marepuan ot rpyna E e 2394 1. mpu
n3uckyemu 150 1. cnopen npasunHuka Ha UDTT 3a npunarane na 3PAC Pb.

Kakro ce BmxkIa OT MpeacTaBeHUTE IOKYMEHTH, KaHAMIATHT € MPEJOCTaBHII 3a y4acTHE B
KOHKypca HayKOMETpHsI C BIIEUATJIABAILM [10KA3aTeNM, HAJBUIIABAIY MHOTOKPATHO, U3UCKYEMUTE
10 OT/ICJTHUTE IPYIH MMOKa3aTelu.

B noxymeHTuTE 110 KOHKYpCa ca IOCEYEHHU 3HAUYNTEIeH Opoi U3HECEHH JOKJIaAH (B TOBA YUCIIO
Y TOKaHEHW) Ipe] HaydHH (OpyMHU, B YHUBEPCUTETH M MHCTUTYIMH B Uy>KOMHA B TOBa YHCIO U
Keynote nmexmmst Ha MexayHaponHa koHpepenmus, 2017 r., Illanxaii, Kuraii, a cpmo Taka u
JOKJIaJU TIPe UHIYCTPHITA.

CnpaBkara B 0a3ara maHHW Ha cuctemara Scopus m Web of Science mokaspa, ye HaydHaTa
MPOAYKLKA Ha Jo1l. BbuBapOB MHOTOKPAaTHO HAJIBUIIIABA MPEACTABEHUTE JOKYMEHTH MO0 KOHKYpCa U
n3uckBaHusTa, 3anoxeHu B 3PAC Pb, [Ipasunnuka 3a npunoxenue Ha 3PAC Pb u npaBunnunnTte
Ha BAH u UOTT-BAH 3a npunoxenuero my, 3a 3aeMaHe Ha akaJeMHYHaTa ATBXKHOCT ,,lipodecop™.
Jannute B Scopus moka3Bar Haj 260 myOnmukamuu, chC 3abenszanu Haj 1360 HezaBUCHMHU
uuTupanus (6e3 aBTOLMTATH OT BCUYKU CHABTOPU) M MHJIEKC Ha Xupil 21 U cBUAETENCTBaT 3a
BHCOKOTO HUBO HAa HayYHHUTE PE3YJITaTH U MEXAYHApOIHO MPpU3HAHKUE HA paboTara My.

2. O01a XxapakTeprucTUKa Ha HayyHaTa, HAyYHOIIPUJIOKHATA U Melaroruyecka AeHHOCT Ha
KaHIuaaTa.

Hayuynata u HayuHO-TIpUJIOKHAaTa JEHHOCT € HacoueHa KbM TEHEpHpaHe, YCHIIBaHE W
MPUIOKEHUE Ha JIa3epHH HMMYICH B Onu3kara W cpeaHara wuHGpadepBeHa O00JacT, ¢ el
pazpaboTBaHe HAa HOBO MOKOJEHHE Ja3epHH TEXHOJOTHHM 3a TPUIOXKEHHUS B OWOMETUIIMHATa,
yaTpabbp3a abcopOimoHHAa ©  (IyopecleHTHa CIEeKTPOCKOMHWs, HEIWHEeHHara ONTHKa |
Marepuano3HaHuero. l3cienBanusTa O00XBamaT KakTO pa3pabOTBAHETO Ha TMPAKTUYECKU
MPWIOKUMH KOMITAKTHH JIa3€PHH HM3TOYHHIIM C BHCOKAa €(DEKTHBHOCT, Taka W (PyHIaMCHTATHU
aCTMeKTH Ha B3aMMOJCHCTBUETO MEXKIY Ja3epHOTO H3TbYBAaHE W Marepusita ¢ (OKyc KbM
OWOJIOTHATa U MEAWIIMHATA.

Hayunara neitHocT € (QoKycupaHa OCHOBHO BBPXY pa3paboTBaHE Ha HAHOCEKYHIHH U
MMUKOCEKYHIHU Jla3epHU cucTeMHU B Onm3kara (1 - 2 pm) ¢ BUCOKHM €HEpPTrHus U CPelHa MOIITHOCT, C
BHCOKO KaueCTBO Ha JIA3€PHOTO JTbYEHHE W C MPELU3HO KOHTPOIHMPYEMHU BPEMEBH MapaMeTpH Ha
M3XOTHOTO JIBYEHHUE, CHII0 TaKa CH3IaBAHETO HA MPEHACTPOMBaeMH IO THJDKMHA HA BBJIHATA HA
TeHEPUPAHOTO JILYCHHE W3TOYHUIM B CpelHaTa MHGpadepBeHa 00IaCT, KAKTO U HA M3KIIOYUTEITHO
aKTyaJHUTe B MOMEHTA Ja3epH TEHEPHpAaNl CBPBXKHCH HMMITYICH (C MPOABIIKUTEITHOCT Ha
nazepHus umiyic noa 100 pemrocekynan).

[TpoBexxaanuTe M3CIEIBAHNS B 00JIACTTa HA HEIMHEWHNUTE ONITUYHHU MPOIECH Ca HACOYCHU KBbM
TeHepUpaHEe Ha CpeNHO-MH(paduepBEHO IhUCHHE C BHCOKAa €(PEKTHBHOCT M CTAOWIHOCT Ha
JIA3€pHOTO JTbUEHUE C L€ MOCIeIBalllo UM U3I0JI3BaHe Ha pa3pabOTBaHE U ONTUMU3HPAHE ONTUYHU
napamerpuunn  ocuunaropu/ycunsarenu (OITO/OITA) 3a cpemnara uHppauepBeHa 00IacT C



BHCOKA Cpe/IHa MOIIHOCT U €Heprus Ha ummyinca. [locnenHoTo e npoAnKTyBaHO OT MpakTHYecKara
HEOOXOIMMOCT OT 3aMsHAa Ha Jila3epuTe Ha CBOOOIHU €JIEKTPOHH, KOMTO Ca CKBIIM, 0OEMHUCTH U
TPYAHM 32 MOAJIPBAKKA, U Pa3pabOTBAHETO BMECTO TAX Ha KOMIIAKTHH, BUCOKO €(EKTHUBHHM JIa3epHU
M3TOYHULIM B IMania3oHa 3—4 um ¢ mapaMmeTpH, CpaBHUMH C JIa3epUTE HAa CBOOOIHU €NEKTPOHH, HO B
3HAUUTEIIHO M0-0CThIIHA U yNOoOHA 3a U3I0J3BaHe U NMOJAPBKKA B 1aboparopHa cpesa popma U He
Ha IOCJIEAHOTO MSICTO ¢ MHOTOKPaTHO IIO-HUCKA 1IeHa 3a u3rpaxkaane u odciyxsane. Hanuuuero Ha
ya0OHM 3a ynoTpeba Jla3epHH M3TOYHULM B Ta3d CHEKTpajHa objacT € oT oco0eHa BaKHOCT 3a:
oIpesieisiHe Ha ONTHMAJIHU TB/DKUHU Ha BBJIHATA 32 CEJCKTHBHA Jia3epHa almanusi ¢ MUHUMAIIHO
TEPMUYHO YBPEKJAHE Ha OKOJHMTE TbKAHM B MeAMLMHAra; O€30IacHM aJTepHATHUBU Ha
UV-nazepure, xouro Hocar puck ot JIHK yBpexnane, mnpoBexnaHe Ha €KOJOTHMYHU U
TEXHOJIOTUYHU W3CIIeIBaHUS, ThIl Karo B Ta3M CHEKTpalHa oOJIacT ce Hamupar (hyHIaMEeHTaIHU
BUOPALIMOHHY NPEXOU HA MHOT'O MOJIEKYJIU (BUCOKOYYBCTBUTEIHO OTKPUBAHE HA I'a30B€, aHAJIN3 HA
XUMUYHM CMECH, MOHUTOPUHI Ha IPOMMIUIEHU MpOLECH U Ap.); OMOMEAULIMHCKU H3CIIECABAHUS
(u3y4yaBaHe Ha abcopOIusATa M pasceiiBaHETO B OMOTHKAaHHW, pa3pabdOTBaHE HAa HOBU METOAM 32
MEIMIUHCKA TUarHocTuka). To3u BUI M3cieBaHMs TONPUHACAT 3a pa3llUpsBaHEe HA IO3HAHUETO B
oOmactTa Ha na3epHara (GHU3MKa, HeIMHEHATA ONTHKA U OMO(OTOHUKATA.

Pa3zpaGoTBaHeTO Ha Ja3epHU W3TOYHMIIM, TEHEPUPAIIN UMITYICH ¢ IPOAbJLKUTENHOCT nox 100
(eMTOCeKyHI OTKpPHBAa BB3MOXXHOCTH 3a W3y4aBaHETO Ha yITpaObp3u (PHU3MUHU, XUMHUYHU U
OMOJIOTMYHU TpOLECH (IMHAMMKA Ha €JIEKTPOHHU, MOJIEKYISIPHM BHOpAaLMU, XUMUYHHU PEAKIMU U
np.). brmaronapenne Ha BUCOKaTa IMKOBAa MOIIHOCT, T€3M Ja3epu ca KIOYOBU 3a cdepara Ha:
HeJIMHEeHaTa ONTHKAa M CHEKTPOCKONMs (TeHepUpaHe Ha BHMCOKM XapMOHMIIM, H3CJe/BaHE Ha
HEJIMHEWHNU ONTHUYHU SIBIICHUS, Cb3/1aBaHE HA KOXEPEHTHU HUMIIYJICH B E€KCTPEMEH YITPAaBUOJIET
(EUV) nmnana3oH, OuarHOCTMKAa Ha CBPBXKBCH HMIYICH); OMOMEAMLIMHCKUTE H3CIEIBaHUS U
oOpa3Ha JuarHOCTUKa (HaOIOIEeHNE Ha MPOIECH Ha MOJIEKYJITHO W aTOMHO HHMBO B PEaJHO BpEMe,
u3yyaBaHe Ha CTPYKTypara Ha TBKaHHM); 3a MHUKpPO- M HaHO oO0paboTka Ha MaTepualu
(M3KJTFOUUTETTHO TIPEIM3HO MHUKPOOOpadoTKa, 00paboTka O€3 TEPMUYHO yBpEXKIaHEe, MOAUPUKALIUS
Ha ONTHYHHU U KOMIIO3UTHHU MaTepHan).

JlokymeHTHTE, ¢ KOMTO A0L. bbhbuBapoB ydacTBa B HACTOSIIMS KOHKYpPC SICHO IIOKa3Bar, ue
Hay4yHaTa ¥ Hay4dyHO-TIPWJIOKHATA JEWHOCT Ha M3CJIEBaHUATAa B HaydyHara My Kapuepa € OT
KOMITJIEKCEH M HMHTEPAMCUUIUIMHAPEH XapakTep, Karo KOMOWHMpa JazepHa (U3MKa, HEIMHEWHa
OITHKA, OMOMEIUIIMHA U MaTepuaio3HaHue. T nma (yHJaMeHTaleH NPUHOC KbM Ch3/1aBaHETO Ha
HOBO TIOKOJIEHHE Ja3€pHU TEXHOJOTHH, JAOCTBHIIHM 3a JIaboparopHa, KIMHUYHA U WHAYCTpHUAaHA
yrnoTrpebda, KakTo ¥ KbM 3HAYUM INPAKTHMUYECKU MOTEHIMAN 3a pa30MpaHeTO Ha B3aMMOJEHCTBUATA
JIa3€pHO JTbYEHUE - BEIIECTBO.

BriewamigBama € M mpenojasareickara JeMHOCT Ha KaHauzgara. Karo ce 3amodHe oOT
pa3paboTBaHETO U MPOBEKIAHETO HA MMBJIHO O0YUYEeHHE MO 8 YHUBEPCUTETCKH Kypca: MarucTbpcku
nporpamu (1. IlpunoxHa HenuHelHa onTHka; 2. J[MOJHO HAMOMIBAHU M BIIAKHECTH Ja3epH; 3.
CpBpemMeHHa HeNMHETHaTa oNTHKa;) U bakanaBbpcku nporpamu (4. ONTUYHU MPEXH U YCTPONCTBA;
5. OntuuHu koMyHuKanuu; 6. OntuyHa obOpaborka Ha wuHpopmanmsra; 7. DOTOBOITAMYHHU
ycTporctBa U cuctemu; 8. DOTOBOATAMYHM CUCTEMH M EHEPrOM3TOYHUIH 32 AEPOKOCMUYECKH
amaparu). Karo npenonasaren BbB ®usnuecku daxynrer Ha CY ,,CB. Kinument Oxpuacku® Toii e
CIIOMOTHAJ 3a pa3pabOTBaHETO M yCIemHaTa 3ammTa Ha Haj 40 AUIUIOMHU Te3u, 6 3aluTHIN
JOKTOPAHTA U JIBaMa, OTYKMCIIEHU C IIPaBO Ha 3alluTa.

MHOXeCTBOTO chenuanu3aliy B 4y)KOMHA M ChTPYJHHYECTBA (BKJIIOUUTEIHO HACTOSIIN) C
qy)KJIECTPaHHU U ObJITapCKH MAPTHHOPU OT aKaJAEMUYHUTE CPEIU U MHIIYCTPHSTA Ca J0KA3aTeJICTBO
3a aKTMBHA paboTa Mo akTyaJlHH HAay4HHU IPOOJIEMHU U BB3MOXKHOCT Jia C€ M3rpaxaaT U Mo abpKar
Hay4YHHM KOHTAaKTU U CHTPYAHMYECTBA, a MPHUBJICYCHUTE CPEACTBA 10 IMPOEKTU CBMJETEIICTBAT 32
Bb3MOKHOCT 3a OCHUIypsBaHE€ Ha HeoOXoquMHuTe (HUHAHCOBH PECYpPCH 3a pealu3upaHe Ha
U3CIIEIBAHUATA.

3. OCHOBHM Hay4YHH M HAy4YHOIPHUJIOXKHU MIPUHOCH C OLIEHKA JJO KaKBa CTETEH T€ ca JIMYHO JEJI0
Ha KaHIUaTa.



[Tpunocute Ha gou. bbuBapoB Morar ga ce Kareropusupar karo HaydHH (dyHIaMEHTAHU U
HOBU 3HAHMs), HAyYHOIIPWJIOKHM M NPUHOCH B pa3padOTKa Ha HOBHM TEXHOJOTMU U JIa3epHU
CUCTEMU.

OyHIaMEHTATHUTE TPUHOCH Ca SICHO OOOCHOBaHM M TPUTE)KAaBaT BHCOKA CTENEH Ha
OpUTHHATHOCT. JleMoHcTpupaHara CyOHAaHOCEKyHJHA IapameTpudyHa reHepamus B PPSLT
(mepronn4yHO TMOJSApU3MpaH JauTHeB TaHTanar) npu kHz decroru e pesyarar, KOWTO pasmmpsiBa
CBILIECTBYBAILIUTE 3HAHUS, KaTO MPEIOCTaBA KOJUYECTBEHN 3aBUCUMOCTH, OIIMCAHU 3a IbPBU BT B
Hay4dHara jaureparypa. [Ipenuu3Ho npoBeAEHUT aHaIU3 Ha NMUKOceKyHAHara auHamuka B PPKTP u
JIUTUEB TAHTAJIAT NIOKa3Ba HOBHM 3aBUCHUMOCTH, KOMTO MMAaT MPSKO 3HAYEHUE 32 ONTUMHU3ALMATA Ha
koMrakTHA mid-IR u3rounuim. JleMoHCTpHpaHaTa apXUTEKTypa 3aaBalll TeHepaTop-yCUaBarell Ha
MOIIIHOCT C MOYTH AU(PPAKIMOHHO Ka4eCTBO Ha JIA3€pPHHS CHOI U U3CIEABAHOTO BIUSHUETO Ha
MHOT'OCTBIIaJJHOTO YCUJIBAHE BbPXY MOJIOBATa CTPYKTYpa U MOJSIPU3ALUATA pa3IIUpsiBa [I03HAHUATA
3a cTaOMJIHOCTTA HA €THOYECTOTHU YCUJIBATENU MPU BUCOKU eHepruu. OCOOEHO 1IEeHEH € MPUHOCHT
B o0JacTTa Ha JIa3epHO-THhKAHHUTE B3aUMOAEHCTBHU. KoMMuecTBEHOTO ommcaHue HA MUHUMAIHO
CTpaHn4HO yBpexxaaHe npu 3.06 pum e pyHIaMeHTaleH pe3yaTar, KONTO MOJKpens KOHIIETUATA 3a
celleKTUBHA (poToTepMoiin3a M MMa TOTCHIMAN Ja IMOBIUSe Ha OBJCIIM MEIUIMHCKH Ja3epHU
TEXHOJIOTUH.

HayuHonpuioxxHuTe nIpUHOCH ca OCOOEHO BIEYaTIsIBAalllM: Ch3JaJieHa € KOMIIaKTHa Jia3epHa
mwiargopMa 3a METUIIMHCKK TPUIOKEHHS C MHHHMAIHO CTPAaHUYHO YBpPEXKAAaHE - TMPSKO
IPWIOKMMA B KIMHUYHM CPEId M C peajeH NOTEHLMal 3a BHEApSABaHE; pa3lIMpeHH ca
Bb3MOXKHOCTHTE 32 mid-IR TexHomorum, KoeTo € cTpareruyeckd BaKHO 3a OOJIACTH Karo
CTIIEKTPOCKOMHS, JUATHOCTUKA ¥ MHIyCTPHAIHH MPHIIOXKeHNs. Moxke 01 Hail-3HAYMMHUTE TIPUHOCH B
MIPUJIO’KEH aCTIeKT ca JEeMOHCTPALUATa Ha TapaMeTpH, CPAaBHUMH C Ja3epyu Ha CBOOOTHU €NIEKTPOHH,
IIOCTUTHATH OT KOMIIaKTHA Jab0opaTopHa CUCTEMA - TOBA € PE3yATaT ¢ U3KJIIOYUTEIHA OPUTUHATIHOCT
Y MOTEHIUAIHO IOJIsIMO Bb3ICHCTBUE, Thil KAaTO Mpeasiara J10CThIIHA ajJTepHATUBA HAa FOJIEMHU, CKbIIH
U TPYAHM 32 NOAAbPKaHE YCKOPUTEIHH ChOPBHKEHUS KaTo Ja3epy Ha CBOOOIHU €IEKTPOHH, KAKTO U
M3KIIIOUYUTENIHO aKTyaTHOTO pa3paboTBaHe Ha Ja3epHa CUCTEMa, TeHepupala CBPbXKbCH UMITYJICH C
npoabpkuTenHoct nod 100 peMTocexkyHu U eHepruu B ummynca Haja 1 mJ, yHukaneH pe3ynrar B
cBeroBeH Mamad. [logoOHM pesynaTaté ca pSIKOCT B MEXAYHApoIeH Mamad U NpeicTaBiisBaT
peasieH IpoOuB.

TexHomoruuHuTe pazpabOTKM ca BHEUATISABALIM KakTO MO 00eM, Taka M MO CIOXHOCT.
Peanusupanure 3aaBaiiy reHepaTopy Ha ns U sub-ns UMITYJCH M CHCTEMara 3aJiaBalll FreHepaTop —
yCUJIBaTeJl Ha MOIIHOCT JEMOHCTPUPAT M3KIIOYMTENIHO J00po TMO3HaBaHe Ha (U3MKaTa Ha
MpOLIECUTE Ha Ja3epHaTa TeHepalys U BUCOKO HMBO Ha MHXEHEepHa KommneTeHTHOCT. KommakTHara
napaMeTpu4Ha cucreMa 3a 3—3.5 um MNpeAcTaBiIsiBa TEXHOJOTMYHO PELIEHHE, KOETO ChUeTaBa
BHCOKa €HEprus, NpeHacTpOMBaeMOCT MO JBbJDKMHA Ha BBbJIHATA HA M3XOJHOTO JI'bUYEHHE U
KOMIAKTHOCT — TPYJHO MOCTHXKMMa KOMOMHAaLWs B TO3M CIIEKTpaJieH auana3oH. Pa3zpaboreHara
METOAMKA 3a KOJIMYECTBEHA OIEHKAa Ha THKAHHO YBpEXKJaHE € JONBJIHUTENIEH MPUHOC, KOWTO
II0OKa3Ba MHTEPAUCUUIUIMHAPEH MOAXOA M BHUMAHME KbM NPUIOKHHUTE aCIEKTH Ha Ja3epHUTE
TEXHOJIOTHH.

W3KITI0UYNTENIHO aKTyaJlHO € pa3pa0OTBAaHETO Ha Jia3epHa CUCTEMa, I'€HEepHpalla CBPBbXKBCH
uMIyicu ¢ npoabikuTenHoct noa 100 ¢pemrocekyHau u eHepruu B ummnynca Haja | mlJ, yHukasieH
pe3ynTar B CBETOBEH Maral.

Haxkparko npencraBenute ot Aou. bruBapoB MpHUHOCH MMOKA3BaT MOCIE0BATENHA, 33a/IbI00YEHA
Y BUCOKOKBaJTM(HIMpaHa HAy4YHOM3CIIE0BaTeNCKa JeHHOCT B oOjacTTa Ha jazepHara (pusmuka u
HeJIMHeWHaTa  ONTHKA. KangupgarpT 32 3aeMaHe  Ha  akaJeMHYHa  JTBKHOCT
»podecop™ aeMoHcTpupa HeoOXoauMara CHOCOOHOCT Ja pellaBa KOMIUIEKCHH HaydHU M
WHXEHEpHU 3aJa4yM, KaTto oOequHsBa (YHAAMEHTAJIHU H3CIEIBAHUS C pEaTHH TEXHOJIOTMYHU
peanu3al ¥ OPUIOKEHHS, IOCIEAHOTO C€ J0Ka3Ba M OT YYaCTUETO MY B KOJIEKTHBA Ha
HallMOHAJIEH TOJIE3€H MOJAEI U MEXIYHApOIHA NTaTEHTA 3asIBKA.

Bucokoro kauecTBO Ha HAydyHHUTE TPYyIOBE, IPEACTaBEHH B KOHKypca, c€ JO0Ka3Ba OT
nyonukyBaHeTo UM B npectkan u3nanus (Optics Letters, Optics Express, IEEE Photonics Journal



u ap.) karo oT 20 mpeacTaBeHU B KOHKypca CTaTUU C UMITAKT (aktop 16 ca B HaydHH H3IaHMS,
nonagamu B kBaptui Q1, u 4 ¢ kBaptuin Q2. 3a TUYHUS IPUHOC HA KaHJIUJATa B MIPEACTABEHUTE OT
HEro NMPUHOCH MO KOHKYpCca € HEChbMHEH U 3a Hero Moke Jia ce C¢hau 1o ¢akra, ue jno1. bruBapos
¥MMa BOJICN] MPUHOC BHB BCHYkM 10 myOnmukanuu ¢ uUMIakT ¢akTtop B Tpyma mokasarenu B
,»XaOWJIUTALMOHEH TPYA™ ¥ YCHEIIHOTO PhKOBOACTBO Ha 6 3alIMTUIIN TOKTOPAHTA.

4. Kputnau 0eeXKH U IPETIOPBKH.

Hsamam kputuyHU 3a0€NeKKH KBM MPEICTABEHUTE TOKYMEHTH. EIMHCTBEHAaTa MpernophKa,
KOATO Mora Ja oTmpaBsi KbM Jo1l. VBan bbhuBapoB, € Aa MpoIBIKM C aKTHBHAaTa CH HayyHa U
oOydaBara JeHHOCT KOJIKOTO MOXKE ITO-IBJITO.

5. 3akiroueHue.

Hayunara npoaykuust Ha MIBan XpuctoB bbuBapoB chabpia 3HaUUTEIHU 110 00EM OpUTHHAIIHU

pe3ynTary ¢ pyHIaMEeHTaleH U MPUIIOKEH XapakTep, KaKTO U pa3paboTBaHETO HA HOBU TEXHOJIOTUH.
Ta orpassiBa 3axbin0oueHu pa3pabOTKM B H3KJIIOUMTENHO aKTyajdHa, Obp30 pa3BUBaIla CE€ U
NepCHEeKTUBHA Hay4yHa 00JacT, KakBaTo € (POTOHMKATA, U MPUIOKEHUETO UM B MaTepuaio3HaHUETO,
OouonorusiTa U MeauuuHara. [IpencTaBeHUTe MaTepHaliy MO KOHKypCa OTTOBAapsT M MHOTOKPATHO
Ha/IXBbPJIAT U3MCKBAHMATA HA 3aKOHA 3a pa3BUTHE Ha aKkaJeMUYHUs cbeTaB B PenyOnuka beirapus
u [IpaBunnuka 3a npunoxenuero my B bAH u 8 UOTT-BAH.
Beuuko ka3aHo 10 TyK MM JjaBa OCHOBaHME yOeIeHO Ja IpernopbuaM Ha yBa)KaeMOTO JKypH IO
KOHKypca Jia npeuiokd Ha Hayunust cpBer Ha MHCTHTYTA O pr3uka Ha TBBpAOTO Ts10 —BAH na
uzbepe gon. a-p MBan XpucroB bbuBapoB Ha akagemMuuyHara AnbxHOCT ,IIpodecop® mo
npodecronanno Hampasienue 4.1. ,,OU3nUeckn HaAyKu', Hay4YHa CIEHUATHOCT ,,JIazepHa ¢u3uka,
¢u3nKa Ha aTOMUTE, MOJIEKYJIUTE U IUIa3MaTa U (pU3UKa Ha BHIIHOBUTE MPOLIECH .

[ara Peniensent:
15.04.2026r. /mout. n-p JIro6omup MBanos Croituen/



REVIEW

for a competition for the academic position of "Professor" - 2 places,

in the professional field: 4.1 ""Physical Sciences", scientific specialty: '""Laser Physics, Physics
of Atoms, Molecules and Plasma and Physics of Wave Processes'', for the needs of the '""Metal
Vapour Lasers' laboratory, Institute of Physics and Technology, Bulgarian Academy of
Sciences, announced in the State Gazette No. 107 of 12.12.2025.

candidate: Associate Professor Dr. Ivan Hristov Bachvarov

Reviewer: Assoc. Prof. Dr. Lyubomir Ivanov Stoychev, Institute of Solid State Physics "Acad.
Georgi Nadzhakov", Bulgarian Academy of Sciences, member of the Scientific Jury according to
order No. RD-09-24/19.02.2026 of the Director of ISSP-BAS.

1. General characteristics of the presented materials.

The announced competition is attended by Dr. Ivan Bachvarov, Associate Professor at the
Laboratory "Metal Vapor Lasers", IFTT-BAS, and the Department of "Quantum Electronics" at the
Faculty of Physics of Sofia University "St. Kliment Ohridski". The submitted documents show that
Ivan Bachvarov defended his dissertation for the educational and scientific degree "Doctor" in
Physics of Wave Processes (including quantum electronics) in 1994, and in 2003 he was habilitated
as an Associate Professor in the same specialty at the Faculty of Physics of Sofia University "St.
Kliment Ohridski". The dissertation for the educational and scientific degree "Doctor" is based on
10 publications, of which he has made a significant contribution in 9, a total of 5 have an impact
factor, of which 3 are with quartile Q1 and 1 with quartile Q2. In the procedure of habilitation for
the academic position associate professor took place in 2003, with 25 publications submitted, 8 of
which with quartile Q1 and 4 with quartile Q2, 2 book chapters, with the total number of articles
with significant contribution being 15.

A total of 33 scientific papers have been submitted for the present competition - 31 publications
in scientific journals, one utility model and an international patent application. All of them were
published in the period from 2005 to 2025 and, as required by the regulations, have not been used in
previous procedures for acquiring scientific degrees or occupying academic positions. The latter is
also visible from the table provided by the candidate with the publications used in the previous and
current competitions. Twenty of the publications with which Assoc. Prof. Ivan Bachvarov
participates in the competition are in scientific publications with an impact factor, 16 of them are in
journals falling in the Q1 quartile and 4 falling in the Q2 quartile.

In the group of indicators "habilitation work - scientific publications in publications that are
referenced and indexed in world-renowned databases with scientific information - Web of Science
and Scopus", 10 publications with an impact factor are presented, in all of them the candidate has a
leading contribution, with 8 of them being in scientific publications falling in quartile Q1, and the
other 2 falling in quartile Q2, providing a total of 240 points, with a required 100 points according
to the regulations of the ISSP for the implementation of the Academic Staff Development Act in
Republic of Bulgaria.

In total 21 publications were provided under the indicator group D — 10 with impact factor, of
which 8 falling in quartile Q1 (two with leading contribution) and 2 falling in quartile Q2, and 11
conference reports with SJR (10 with leading contributions) and two intellectual property
documents — a utility model and an international patent application. All scientific works under this
indicator provide 390 points, with 220 points required according to the ISSP regulations for the
implementation of the Academic Staff Development Act in Republic of Bulgaria.

A list of 373 citations of the candidate's works in the indicator group E was also submitted for
the competition, with 297 of them being articles with which he participated in the current



competition, of which 139 are citing articles where the candidate has a leading contribution, which
significantly exceeds the specific requirement in the ISSP regulations for the implementation of the
Academic Staff Development Act in Republic of Bulgaria of "at least 20 citations to be articles in
which the author has a leading contribution". The citations in this group provide the candidate with
746 points, with a required 200 points.

According to indicator E, the candidate has provided documents for the supervision of 6
successfully defended doctoral students and the supervision of numerous projects. Participation in a
total of 20 projects (16 national and 4 international) was presented in the competition, with the
candidate being the head of 14 national projects and the head of the Bulgarian team in 2 of the
international projects. The amount of funds attracted for these projects is also impressive — over 8
million levs. Particularly impressive is the number of doctoral students who have defended their
doctoral theses under the supervision of Ivan Bachvarov — 6, all of whom have found employment
in leading scientific institutions or companies developing lasers. At the time of application, Assoc.
Prof. Ivan Bachvarov also has two doctoral students who had been discharged with the right to
defend. The significant number of successfully supervised doctoral students is evidence of very
good: scientific and publication activity, ability to formulate current scientific problems and provide
the necessary funds for the implementation of the relevant research, the ability to build and maintain
scientific contacts and collaborations, and above all the ability and desire to transfer knowledge and
build scientific community, maintaining a productive scientific environment - extremely important
for the development of science in Bulgaria. The materials from group E accumulate in total 2394
points with a required 150 points according to the regulations of the ISSP for the implementation of
the Academic Staff Development Act in Republic of Bulgaria.

As can be seen from the submitted documents, the candidate has submitted scientometrics for
participation in the competition with impressive indicators, exceeding many times the required
indicators for the individual groups.

The competition documents include a significant number of presentations (including invited
presentations) at scientific forums, universities and institutions abroad, including a Keynote lecture
at an international conference, 2017, Shanghai, China, as well as presentations to industry.

The Scopus and Web of Science database shows that Assoc. Prof. Bachvarov's scientific output
exceeds significantly the documents submitted for this competition and the requirements set out in
the Academic Staff Development Act in Republic of Bulgaria, the Regulations for the Application
of the Academic Staff Development Act in Republic of Bulgaria and the regulations of the
Bulgarian Academy of Sciences and the ISSP-BAS for its application, for holding the academic
position of "professor". The Scopus data show over 260 publications, with over 1360 independent
citations noted (excluding auto-citations by all co-authors) and a Hirsch index of 21 all that testify
to the high level of scientific results and international recognition of his work.

2. General characteristics of the candidate's scientific, applied scientific and pedagogical
activities.

The scientific and applied research activities are aimed at generating, amplifying and applying
laser pulses in the near and mid-infrared region, which aims the development of a new generation of
laser technologies for applications in biomedicine, ultrafast absorption and fluorescence
spectroscopy, nonlinear optics and materials science. The research covers both the development of
practically applicable compact laser sources with high efficiency, and fundamental aspects of the
interaction between laser radiation and matter with a focus on biology and medicine.

The scientific activity is mainly focused on the development of nanosecond and picosecond
laser systems in the near (1 - 2 pm) with high energy and medium power, with high quality of laser
radiation and with precisely controllable time parameters of the output radiation, as well as the
creation of tunable wavelength sources of the generated radiation in the mid-infrared region, as well
as the extremely current lasers generating ultrashort pulses (with laser pulse duration below 100
femtoseconds).



The research conducted in the field of nonlinear optical processes is aimed at generating mid-
-infrared radiation with high efficiency and stability of laser radiation for their subsequent use in
the development and optimization of optical parametric oscillators/amplifiers (OPO/OPA) for the
mid-infrared region with high average power and pulse energy. The latter is dictated by the practical
need to replace the Free Electron Lasers, which are expensive, huge inn size and difficult to
maintain, and to develop instead of them compact, highly efficient laser sources in the range of 3—4
um with parameters comparable to these of Free Electron Lasers, but in a significantly
more -accessible and convenient for use and maintenance in a laboratory environment form and,
last but not least, with a much lower cost for construction and maintenance. The availability of user-
friendly laser sources in this spectral region is of particular importance for: determining optimal
wavelengths for selective laser ablation with minimal thermal damage to surrounding tissues in
medicine; safe alternatives to UV lasers, which carry a risk of DNA damage; conducting
environmental and technological research, since fundamental vibrational transitions of many
molecules are located in this spectral region (high-sensitivity gas detection, analysis of chemical
mixtures, monitoring of industrial processes, etc.); biomedical research (studying absorption and
scattering in tissues, developing new methods for medical diagnostics). This type of research
contributes to expanding knowledge in the field of laser physics, nonlinear optics and biophotonics.

The development of laser sources generating pulses with a duration of less than 100
femtoseconds opens up opportunities for the study of ultrafast physical, chemical and biological
processes (electron dynamics, molecular vibrations, chemical reactions, etc.). Due to the high peak
power, these lasers are key in the field of: nonlinear optics and spectroscopy (generation of high
harmonics, study of nonlinear optical phenomena, creation of coherent pulses in the extreme
ultraviolet (EUV) range, diagnostics of ultrashort pulses); biomedical research and imaging
diagnostics (monitoring of processes at the molecular and atomic level in real time, study of tissue
structure); for micro- and nano processing of materials (extremely precise microprocessing,
processing without thermal damage, modification of optical and composite materials).

The documents with which Assoc. Prof. Bachvarov participates in this competition clearly show
that the scientific and applied research activity in his scientific career is of complex and
interdisciplinary in nature, combining laser physics, nonlinear optics, biomedicine and materials
science. It has a fundamental contribution to the creation of a new generation of laser technologies
available for laboratory, clinical and industrial use, as well as to significant practical potential for
understanding laser radiation-matter interactions.

The candidate's teaching activity is also impressive. Starting from the development and
implementation of full training in 8 university courses: Master's programs (1. Applied nonlinear
optics; 2. Diode-pumped and fiber lasers; 3. Modern nonlinear optics;) and Bachelor's programs (4.
Optical networks and devices; 5. Optical communications; 6. Optical information processing; 7.
Photovoltaic devices and systems; 8. Photovoltaic systems and power sources for aerospace
machines). As a lecturer at the Faculty of Physics of Sofia University "St. Kliment Ohridski", he has
helped the developing and the successfully defend of over 40 diploma theses, 6 defended doctoral
theses and two PhD student been dismissed with the right to defend.

The numerous specialisations abroad and collaborations (including current ones) with foreign
and Bulgarian partners from academia and industry are evidence of active work on current scientific
problems and the opportunity to build and maintain scientific contacts and collaborations, and the
funds attracted for projects testify to the ability to provide the necessary financial resources for the
implementation of research.

3. Main scientific and applied scientific contributions with an assessment of the extent to which
they are the candidate's personal work.

Assoc. Prof. Bachvarov's contributions can be categorised as scientific (fundamental and new
knowledge), applied science, and contributions to the development of new technologies and laser
systems.



The fundamental contributions are clearly justified and have a high degree of originality. The
demonstrated subnanosecond parametric generation in PPSLT (periodically poled lithium tantalate)
at kHz frequencies is a result that extends the existing knowledge by providing quantitative
relationships described for the first time in the scientific literature. The precisely conducted analysis
of the picosecond dynamics in PPKTP and lithium tantalate shows new relationships that are of
direct relevance for the optimisation of compact mid-IR sources. The demonstrated master
oscillator - power amplifier architecture with near-diffraction limited quality of the laser beam and
the investigated influence of multi-stage amplification on the mode structure and polarisation
expands the knowledge about the stability of single-frequency amplifiers at high energies. The
contribution in the field of laser tissue interactions is particularly valuable. The quantitative
description of minimal side damage of the radiation at 3.06 um is a fundamental result that supports
the concept of selective photothermolysis and has the potential to influence future medical laser
technologies.

The applied scientific contributions are particularly impressive: a compact laser platform for
medical applications with minimal collateral damage has been created - directly applicable in
clinical settings and with real potential for implementation; the possibilities for mid IR technologies
have been expanded - which is strategically important for areas such as spectroscopy, diagnostics
and industrial applications. Perhaps the most significant contributions in the applied aspect is the
demonstration of parameters comparable to free electron lasers achieved by a compact laboratory
system - this is a result of exceptional originality and potentially high impact, as it offers an
affordable alternative to large, expensive and difficult to maintain accelerator facilities such as free
electron lasers. and the development of a laser system generating ultrashort pulses with durations
below 100 femtoseconds and pulse energies above 1 mJ - an extremely relevant and unique result
worldwide. Such a results are rare on an international scale and represent a real breakthrough.

The technological developments are impressive both in volume and complexity. The
implemented ns and sub -ns pulse generators and the power amplifier-generator system demonstrate
an exceptionally good knowledge of the physics of laser generation processes and a high level of
engineering competence. The compact parametric system for 3—3.5 um represents a technological
solution that combines high energy, wavelength tunability of the output radiation and compactness —
a difficult combination to achieve in this spectral range. The developed methodology for
quantitative assessment of tissue damage is an additional contribution that demonstrates an
interdisciplinary approach and attention to the applied aspects of laser technologies.

In brief the presented by Assoc. Prof. Bachvarov contributions demonstrate consistent, in-depth
and highly qualified scientific research activity in the field of laser physics and nonlinear optics.
The candidate for the academic position of "professor" demonstrates the relevant ability to solve
complex scientific and engineering problems by combining fundamental research with real
technological implementations and applications, the latter being proven by his participation in the
team of a national utility model and an international patent application.

The high quality of the scientific papers submitted in the competition is proven by their
publication in prestigious journals (Optics Letters, Optics Express, IEEE Photonics Journal, etc.), as
out of 20 articles submitted in the competition with an impact factor, 16 are in scientific journals
falling in the Q1 quartile, and 4 falling in the Q2 quartile. The personal contribution of the
candidate in the contributions submitted by him in the competition is undoubted and for this can be
judged by the fact that Assoc. Prof. Bachvarov has a leading contribution in all 10 publications with
an impact factor in the group of indicators B "habilitation paper" and the successful supervision of 6
defended doctoral students.

4. Critical notes and recommendations.

I have no critical remarks about the documents presented. The only recommendation I can make
to Assoc. Prof. Ivan Bachvarov is to continue his active scientific and educational activities for as
long as possible.



5. Conclusion.

The scientific output of Ivan Hristov Bachvarov contains a significant volume of original

results with fundamental and applied nature, as well as the development of new technologies. It
reflects in-depth developments in an extremely relevant, rapidly developing and promising
scientific field, such as photonics, and their applications in materials science, biology and medicine.
The materials submitted in the competition meet and repeatedly exceed the requirements of the Act
on the Development of Academic Staff in the Republic of Bulgaria and the Regulations for its
implementation in the Bulgarian Academy of Sciences and in the ISSP-BAS.
Everything said so far gives me reason to confidently recommend to the esteemed jury of the
competition to propose to the Scientific Council of the Institute of Solid State Physics - BAS to
elect Assoc. Prof. Dr. Ivan Hristov Bachvarov to the academic position "Professor" in professional
field 4.1. "Physical Sciences", scientific specialty "Laser Physics, Physics of Atoms, Molecules and
Plasma and Physics of Wave Processes".

Date Reviewer:
15.04.2026 /Assoc. Prof. Dr. Lyubomir Ivanov
Stoychev/



