PELHEH3USA

0 KOHKYPC 32 3aeMaHe Ha akKaaeMHM4yHaTa JIbxkHocT “IIpodecop” B npodecuonanno
HanpasJjienne 4.1 “@uznyeckn Haykun”, Hayyna cneumnannoct “Jlazepna ¢pusuka, pusnka
Ha aTOMHTE, MOJIEKYJUTEe M Iula3MaTa U (PU3MKA HA BBLJHOBHTE MPoOUECH”, CHIJIACHO
oosieata B /IB Op. 78 o1 04.10.2019 1.

¢ kauauaar: 1-p I'eopru bopuciaBoB XaxKuxpucros, 10ueHT B UHCTUTYT 0 pU3MKaA HA
TBHpaoTo TI0 (MPTT) - BAH

Penenszent: n-p LBeranka KpymoBa babGeBa, npodecop B HMHCTHTYT mO onTu4ecKH
MaTepuau U TexHoJioruu “Akan. U. Maaunoscku” (MOMT) - BAH

OO0110 onucanue Ha MNPEACTABCHUTE MaTEpUaIu

[IpeacraBennTe MU MaTepHalld 3a PELEH3UPAHE HA €IMHCTBEHUS KaHAUAAT B KOHKYpCa, AOL. 1-p
l'eopru XaKuxpHucCTOB, HA'BJIHO OTroBapsAT Ha u3uckBaHusta Ha 3PACPD, IlpaBunnuka 3a
npusiaraieto My, IIpaBuwinnka Ha BAH u nonbiaHUTENTHUTE W3MCKBAHUSA, YCIIOBHS, MpaBUjia U
pemenus Ha HC na UOTT. B koHKypca KaHIUAATHT y4acTBa ¢ EKBUBAJICHT HA XaOWIUTAIIMOHEH
TPYI, ChCTOSII ce OT 7 MyOIMKaIMK, TEMAaTHYHO OOCIMHEHU B 00JIACTTa HAa HEeJIMHCHHATA OTITHKA
U Ja3epHaTa CIeKTPOCKONHS U ¢ 63 myOJIMKauy, H3BbH XaOMIUTAMOHHUS TPY, 2 OT KOUTO ca
[JIaBM OT KHUTH U 4 OT KOMTO ca 6e3 MMIakT (pakTop W/WiIk UMITAKT PaHT. 3a ydyacTHe B KOHKypca
€ MPEICTaBeH CHUCHK ¢ 235 murara, KakTo ¥ MOAPOOCH CHUCHK Ha ChUIECTBEHH HUTaTH (83 Ha
Opoif). BcHuku JOKYMEHTH ca TPHICKHO NOJPEICHHU, MPEIU3HO HOMEPHPAHU M OIMHUCAHH.
[IpenocraBen e yOeauTelleH U JOCTaThUYEH JI0Ka3aTeJICTBEH MaTepHal.

MuHNMAaJHE M3UCKBAHUSA

KanaunaTsT oTroBapst HA MUHMMAJIHUTE HAllMOHAJIHM M3MCKBaHUA, KakTo U Ha Te3u Ha BAH u
NOTT, karo no nmokazarenu rpynu [, /I u E ru Hanxswpins ceimectBeno: 1075 1., 470 1. u 267 T.
3a rpynu I', JI u E, chorBeTHO npu HopMaTuBHO u3uckyemu 220 1., 200 u 150 T., CbOTBETHO.
Benukn nyOnukanuy M IUTAaTH Ha KaHAMJATa, BKIIOYEHM B HACTOSIIUS KOHKYpPC HE ca
u3non3BaHu HUTO npu npugodusane OHC “JlokTop”, HUTO IpU MPUCHKAAHE HA aKaJeMUYHATa
IUTBKHOCT “IoLeHT”.

O01ma XapaKkTepuCTHKA HA HAYYHATA M HAYYHO-TIPUJIOKHATA JeHHOCT HA KaHAUAaTa

J-p XamKUXpUCTOB MMa JBJITOTOJMINHA HAy4HO-M3ClenoBarelicka aedHocT (moBeue ot 34
TOIMHU) B 00JaCcTTa Ha HEJIMHEHHATa ONTHKA W Ja3epHAa CIEKTPOCKOIHsS, MaTepHAIO3HAHHE,
KBAaHTOBA €JIEKTPOHUKA, €JEKTPO-ONTHUKA, OpraHUYHa eJNeKTpoHuka Hu (oToHHKa. Toil e
JTUIUIOMUpPAaH UHXKeHep-(u3uk B kaTeapa “KpaHToBa enexTpoHuka” Ha DU3HUECKUIT QaKyaTeT
Ha Coduiickusatr Yuusepcuter "CB. Ki. Oxpuncku", kpaero npe3 1990 r. 3amuraBa auceprarus
u npunoousa OHC “Iloktop”. Hayunata my kapuepa mnpoabmkaBa B UDTT-BAH, kbaerto
MOCJIEI0BATEHO 3aeMa JbkHOCTHTe acucTeHT (1990-1991 r.), rmaBen acucrent (1991-1999 r.)
u poueHT (ot 1999 r. no cera). B nepuona despyapu 1997 — mait 1998 n-p Xamkuxpucros e
crunenauanT Ha @onpmauusa “Anexcanabp ¢oH XymO0ATA® W TOpOBEXKAAa HAy4YHO-
U3CJIeI0BaTeNCKa JeMHOCT B 001acTTa Ha HEJIMHEHATA ONTHKA U CIIEKTPOCKONHs B IHCTUTYT 10



Ousukoxumus KbM YHuBepcutera B Tp. Bropubypr (I'epmanms). B mepuoma 1991- 1996
KaHIUJIAThT € OCBIIECTBHI 4 KPaTKOCPOYHH crienuanu3anuu (3a mo 2-3 mecena) B MHCTHTYT 110
OusukoxumMus KbM YHHBepcureTa B BropuOypr, ['epmanms, Muctutyr “Makc bopu” 3a
HeJIMHEeHa ONTHKA U CHEKTPOCKONUs ¢ Kbcu ummyscu B bepnun, ['epmanust u BB uznuecku
¢dakynter Ha TexHuueckus yHuBepcurer B KaiizepcnayrepH, ['epmanus, xbaero pabotu B
o0iacTTa Ha HEMMHEWHAaTa ONTHKA, HEJIMHEHATA JJa3epHa CIIEKTPOCKOMUS M KOXEPEHTHOTO aHTH-
CTOKCOBO PaMaHOBO pa3ceiiBaHe.

C BpeMeTO MEXIyHAPOJAHOTO HAyUYHO CHTPYAHUUECTBO Ha J-p XaI)KUXPUCTOB CE pa3LIMpsBa
U 3aapiabovaBa. Tol ydacTBa B CMECEHHM MEXIYHApOJHHM CKHIIM 32 HAyYHO-HU3CJIEe0BATEICKa
neiiHoct oT I'epmanus, Muaaus n Utanus m kato pesyaraTr myoaukyBa okojo 30 CbBMECTHH
nyonukanuu. Haydnu pa3pa®oTKu ¢ ydacTHETO Ha KaHIWAaTa, OTHACSIIM C€ J0 eNeKTpPo-
ONTUYHHU HAaHOKOMITO3UTH OT TE€YEH KPUCTAJ U METaJIHU U MOJYIPOBOJHUKOBH HAaHOYACTHUIH, Ca
OTKPOECHHM KaTo Hal-ipKd HayyHO-puiokHU noctwxkenus Ha UDTT 3a 2014 u 2016 r. d-p
XaPKUXPUCTOB € MPEICTaBUI JUYHO UM B ChaBTOPCTBO 5 MOKaHEHH, 14 ycTHU U 96 mocTepHH
JOKJIagu Ha HaydHu (QOpyMH B cTpaHata U yyxOunHa. [Ipe3 nsmata cu HaydyHa Kapuepa
KaHJIMJAThT € ydyacTBajl B Hay4YHUTE €KUM Ha 18 mpoekTa 3a Hay4HU W3CJIEIBAHUS, KaTo € oM
CBHILIO PHKOBOJIMJI U HA €1MH MIPOEKT 3a Hay4HU u3cienBanus, punancupad or ®HU.

Ilemarornyecka aeifHoOCT

J-p XamxuxpucToB € OWJl HaydyeH PBKOBOIUTEN HA €IUH PEJOBEH JOKTOPAHT W HAy4deH
KOHCYJITaHT Ha APYT, U ABamaTa ycremHo 3amuTmwim mnpe3 2014 r. u 2015 r. bun e koHcynaTant
Ha aumuioMadT oT ®3® nHa CVY, ycnemHo 3amutui npe3 2011 r. 1 ppKOBOAUTEN HA CTaXAHT OT
XTMY no nporpama Ha MOH. B momeHTa TOM € Hay4yeH KOHCYJITAHT Ha €IMH MJIa]] yUYEH.

OCHOBHH HAYYHH ¥ HAYYHO-NIPUJIOKHU NIPHHOCH

IIpencraBeHuTe B KOHKypca Hay4yHM TPYJOBE Ca MHTEPAMCLUIUIMHAPDHU U Ca TOCBETEHU Ha
npobiieMu OT HeJIWHEHHaTa ONTHKA, JIAa3epHO-MHAYLUUpPAHAaTa CIEKTPOCKOMMs, HOHHA
UMIUIAaHTALUS ¥ €JIeKTPOONTHKA.

Xabunumayuonen mpyo- odenuHsBa 7 myOIMKaIUi, TEMAaTUYHO pa3/ieNIeH! Ha JBE M0100JIacTH:
HEJMHEWHA JIa3epHAa CIEKTPOCKOINUS Ha OpPraHUYHH TOJMMEPU U TOJSPHU Cpeaud |
JYMUHUCLEHLINS Ha HOBU Eu®* MeTaJI-OpraHMYHU KOMILUIEKCH, MHAYLIMPAaHa ¢ KbCU U YITPAKbCH
nazepHu umiryscu. [IpuHocute Morar na Ob1aT XapakTepU3UpaHu, KaKTo CJIe/IBa!

£ popmynupane (obocnosasane) na nosa meopuslxunomesa

3a mBpBM NIBT € MPEJIOKEHO Ja ce mpwiarar penanuure Ha Kpamepc-KpsoHur mno
OTHOIIIEHHE Ha peajlHaTa U UMaruHepHaTa 4acTd Ha NnpoQuiia Ha Bb30YyXKAaHe, ONPEIEISIHU Ypes
aHaJIM3 Ha peructpupanus aHTu-CtokcoB curHan [B4.1]. Tosa cnomara npu mHTEpHpeTanusTa
Ha CMEKTPU Ha ONTUYECKO Bb30yKIaHe upe3 4eTHpU(OTOHHO cMecBaHe Iipu PamMaHOB pe3oHaHC.

Ha Gazata Ha pa3paboTeH TeopeTHuYeH MOJEeN € MOKa3aHO, Y€ HEIMHEHMHOTO ONTHYECKO
OTpa)XKeHHE NIPU MOJIEKYJIHU ChEANHEHNS, MAKPO-MOJIEKYJIU U CUCTEMH ChC CPAaBHUTEIIHO T'OJIEMHU
MIOCTOSIHHU JIUTIOJIHM MOMEHTH, MOX€e 3HAUMTENHO Jla HapacHe Mpu ompeneneHu yciaosus [B4.1,
B4.2]. [lony4yenure pe3ynTatd ca IMOJIE3HH OT IVIEHA TOYKA HA MPUIOKEHHUETO Ha MOJOOHH
Cpely B HEJIMHENHATA ONTHKA.



* Cv30asane Ha HOBU KOHCMPYKYUL

Cp3naneHa e cuctemMa 3a MYJITHIUIEKCHO M PE30HAHCHO KOXEPEHTHO aHTU-CTOKCOBO
PamanoBO pasceliBaHe B KOHACH3MpPAHU Cpelld, ChCTOAIIA Ce OT JBa MPEeHAacTpoiBaeMHu Jiazepa,
UIMPOKOMBUYEH JETEKTOpP 3a pEerucTpanus, XapIyepHH MOJYJIM 3a YIOPaBIECHUETO U
aBTOMaTH3alnMs Ha ekcriepuMmenTta. Cucremara € copryepHo oOe3nedeHa 1 JaBa Bb3MOXKHOCT 3a
U3MepBaHe Ha KyOMYHA HEIMHEWHOCT (X(3)) U eMUCHOHHHU CHEKTpU. (HAMaM HHOpMAIHs Jaau
CHCTEMaTa € BCE OIIIe B KCIIIOATAIHs)

% nonyuaeane u 00Kaz6ane Ha HOBU Paxmu

Omnpenenenu ca GoTo-GU3NYHN U EeMUCUOHHHU XapaKTEPUCTUKH, KAaKTO U (POTOCTAOMITHOCTTA
Ha 4 HOBU KOOpJIMHAIMOHHM Komiuiekca c eBponueBu Wonu Eu(Ill) m e mocoueH TtexHus
MOTEHIMAJ 3a M3IOJ3BaHE KaTO JIYMUHECIICHTHH MapkepH, (oroareHTH 3a (DIyopecieHTHa
CIIEKTPOCKOIIHS, HAHOIIPOOH 3a OpraHu4HaTa ceHzopuka u ap. [B4.5, B4.6, B4.7]

JleMOHCTpUpaHa € BBb3MOXKHOCTTA 3a (oTO-Bb30yxkaaHe c yiarpakbeu (<100 fs) mazepHu
UMITYJICH C ABJDKMHA Ha BBJIHATa BbB BUAMMAara o0JlacT Ha crekTbpa (a He ¢ YB), xoeto naBa
BB3MOKHOCT 3a M3Cle/[BaHe Ha OMO-00€eKTH 0e3 OMacHOCT OT TSAXHOTO KoMmIpomerupane [B4.6,
B4.7].

Paboomu, uzewvn xaduarumayuoHnus mpyo
% nonyuasane u 00Ka36ame Ha HOGU Gaxmu

Upe3 wu3mon3BaHe Ha Jla3epHa WHTEPPEPOMETPHsI € ONpEACICH HEJIOKATHHUS HEIHHEeH
OTKJIMK Ha HOHHO-UMIUIAaHTUpaHu nonumepu. OleHeHa € TOIUIMHHATa HEJIMHEHHOCT, KAKTO U
Ja3epHO-UHAYIMpaHaTa TMPOMsSHA Ha ONTHYHAaTa ¢a3a TpPU OTpPaKEHHE, BCICACTBHUE Ha
MPOCTPaHCTBEHATA MOYJIAIls Ha TIOKa3aTess Ha npeuynBane [['7.22, T'7.56].

VYcraHoBeHO € ChilecTBeHO HapacTBaHe (11 mopsirbka) Ha eJIeKTprYecKaTa IMPOBOJIUMOCT Ha
WOHHO-UMIUTAHTUPAH MOJUMEDP, B CPAaBHEHHE C HE UMIUIAHTHUPAHUS M € MOKa3aH MOTEHIHa 3a
U3M0JI3BaHe KaTo opranuueH tpansucrop [['7.3, '7.10, I'7.12] wiu enextponna mamer [['7.11].

VYcTraHOBeHO €, ye 3HauuTeNeH (QOTO-MHAYLHPAH TUENEKTPO-ONTHYeH e(eKT B Te4HO-
KPUCTQJIHA CMECH OT T.Hap. THUI TOCT-JOMAaKUH', ce HaOJro[aBa B ciaydyas Ha ‘TOCT -MOJIEKYJIH,
KOUTO MMaT aCUMETPUYHA MOJIEKYJIHA CTPYKTypa M HaJIbKeH aunosieH MomeHt [['7.16, I'7.18,
1'7.19,1'7.23,1'7.28].

HabnronaBan u 00SCHEH € MPHUHIIMITHO HOB €JIEKTPO-ONTHYCH €(eKT B HEMaTUUYeH TE4YeH
KpHCTall, TOTUPAH ¢ MaJIKO KOJIN4ecTBO MeTanHu HaHodacTuiu (~0.5%) [1'7.29, I'7.30]. EdekrsT
MIpeICTaBiIsBa IPOCTPAHCTBEHO-BITIOBO PA3MPbCKBAHE HA JIA3€PHUSI CHOII, B CTPAHU OT IOCOKaTa
Ha pa3lpOCTPAHEHUETO MY, MO Bb3€HCTBUE HA IOCTOSIHHO €JIEKTPUUHO MOJIE.

Pa3paboTeH € HOB HAHOKOMITO3UTEH Marepuall, ChbCTOSI C€ OT TPU KOMIIOHEHTH-HEMaTHYCH
teueH kpucran (7CB), 3 wt.% xkBaprioBu HaHOchepr U (QOTOAKTHBEH TedeH kpucran 4-(4'-
ethoxyphenylazo)phenyl hexanoate (EPH). ITocnennusar naBa Bb3MOXKHOCT 3a edukaceH (oTo-
KOHTPOJI Ha €JIEKTPO-ONTHYHUTE XapPAKTEPUCTHKU TPU OCBETsABaHE ¢ YB miM CHHS CBeTIHMHA
[['7.35,17.42,17.48].



Pa3zpaborenu ca HOBU HOH-TIOMUMEPHHU €NEKTPOJIUTHH CUCTEMH Ha 0a3aTa Ha MOJIMETUIICHOB
okuc (PEO), momuBuuun nuponuaod (PVP) wunum momuBuuun ankoxon (PVA) m NalO,.
[TokazaHo e, ye mpu JOTUPAHETO UM C IMOAXO/SIIN KOHIICHTPAIIMN Ha HAHOYACTHUIU OT TUTAHOB U
rpad)eHOB OKCHJI c€ HAOII0JaBa MHOTOKPATHO IMOBHUINIABaHE HA HOHHATAa UM MTPOBOJIUMOCT, KOETO

T'Y MPaBU MOJIXOJSIIM 3a MTOJIMMEpPHATa eJICKTPOHUKA U KaTo TBBbpAM enektponutu [1'7.39, 1'7.40,
1'7.44,17.52].

* Cv30asane Ha HOBU MEMOOU U KOHCMPYKYUU

[Ipemyioxken e MeTon 3a CTPYKTYPHO XapakTepU3MpaHEe Ha THHKM MOHHO-UMILIAHTUPAHU
ClIoeBe, KOWTO KOMOMHMpPa Au(EepeHIINaTHATa OTPAKATEIIHA CIIEKTPOCKOIHS U CIIEKTPOCKOIHATA
B cpeagnara MY obGnact m m3monsBa aucnepuonHust moaen Ha Jlopenr [['7.5]. MetoasT e
M3MOJI3BaH 3a OINpEeNIsIHE Ha 30HaTa Ha JIOKAJTHO XUMHUYECKO MPECTPYKTypUpaHE Ha MOJUMEp
PMMA B pesynrar Ha oonbuBane ¢ 50 keV Si+ ionu [['7.5].

[IpemioxkeH € ynTpa-ThHBK JEIUTEN Ha JIa3epHO JIbYCHUE C IBDKMHA Ha BhIHATa 1.55 um,
KONTO €IHOBPEMCHHO MOXKE W Jia ChBMecTsiBa/koMOuHHupa cHomoBe [['7.13]. 3a memmren ce
U3II0JI3Ba THHKHS IPUIIOBBPXHOCTEH CIIOM Ha obemeH ob6paszern or mnoiaummep (PMMA),
CTPYKTYPHO ITPOMEHEH IO TOAXO/ISII HAYUH MOCPEICTBOM UMILIaHTHpaHe cbe Si-iionu [[7.13].

% npumnocu 3a eneopsaane: Memoou, KOHCMPYKYUU, NPenapamil, CXemu u m.u. ;

IMTocpencteoMm ummysicHa (2.5 ns) YB ¢dorononmumepusanus ca Cb3aaicHA ThHKH (10 25 [m)
CIIOEBE OT TEYHO-KpHCTalieH Martepuan, aucneprupad B monumep (PDLC), karo e oOsicHeH
(U3MKO-XMMHUYHUS MEXaHW3bM Ha mporeca Ha Qopmupane [['7.1, I'7.6]. MeroxsT maBa
BB3MOKHOCT 32 KOHTPOJIMPAHE Ha TOJIEMUHATAa Ha TEYHO-KPUCTATHUTE KAIllKH, KOETO OCHTYpsIBa
IJIaBHO IIPEHACTPOMBAHE HA €JIEKTPO-ONTHUYHUTE XapakTepuctuku [['7.1,17.6, I'7.7, I'7.57].

[Tokazano e, ye mopaau e(peKTUBHOTO MOJyIUpaHEe Ha WHTeH3uTeTa U Ha (pazata [I7.8,
I'7.14, T'7.17] na npemunaBammure BbJIHU, PDLC Morar na ce u3moi3BaT Karo aMIUTMTYAHO-
yecToTHH U (pa3zoBo-uecToTHU Mopaynatopu [['7.17, T'7.59], kakTo W 3a TPEBKIIOYBATEIN H
ateHtoaropu [['7.7].

OTtpakeHHe Ha HAyYHUTe NYOJMKANMH HAa KAHAMJATA B HAIATA M YY:KIAeCTPaHHA
JHTepaTypa

Cnopen criuchbluTe, MPEICTaBeHU OT KaHAKWAaTa, o0muaT My Opoit my6onukanuu e 130, karo 103
OT TSX ca B pedpepupaHu cMcaHus, 3 ca IVIaBU OT KHUTU U 24 ca myOnukanuu B cOOpHULU C
MaTepHaiu oT KOH(pEepeHIuH, MyOIMKyBaHU B ITbJIeH TeKcT. Criopen 6a3a JaHHU SCOPUS OOLIUAT
Opoii Ha nuTatuTe Ha Kauauaata € 300, a h-ungexcst My e 10 (cmpaBkara e ot 10.02.2020 r.).
Cnopen chinara 0a3a gaHHu Hai-utupanara cratus € oT 2017 r. (['7.39 ot cniuckk 8a) u uma 22
HE3aBUCUMHU LIUTHPAHUS.

KaHJIHHaT'BT € MPEACTAaBHUII U CIIpaBKa 3a CBUICCTBCHUTC HUTHUPAHUA, KOATO CHAbpiKa 83
nmpumMmepa, I/136paHI/I OT HCETO. Me>1<11y TAX BICYATICHHUA IPaBAT HUTUPAHHUA Ha TCOPCTUYHU
MNPCANOJIOXKCHUA, CBBP3aHU C HCYHOBJICTBOPABAHCTO HAa AUCICPCHOHHUTC CHOTHOLICHHATA Ha
KpaMepC-KpBOHI/IF B HeEJIMHEHHaTa OIITHKA, KAKTO MW BPB3KAaTa MCKIAY BPEMCTO Ha OTKIHK H
HHTCH3UTCTA Ha CJIICKTPUYHOTO IIOJIC IMMPU TCHHU KPUCTAIU, JUCIICPTUPAHU B IMOJHMEP. MHoro
,Z[O6p0 BIICHATJICHUC NPaBAT W CBIICCTBCHUTC HUTATU HA CKCICPUMCHTAJIHU PC3YJITATH, KATO



HampuMep TE3W, CBbP3aHU C MPOMSHA Ha CBOMCTBAaTa Ha MOJUMEpPH Ype3 HOHHA UMILIAHTALuS,
untepnpetupane Ha UV-VIS u pamaHoBu criekTpu, MeToaMKaTa Ha u3pabOTBaHE Ha EIIEKTPO-
ONITHYHH YCTPOWCTBA OT TEYHU KPUCTAIH, nuctepriupanu B momumep (PDLC) u ap.

CMHTaM, Y€ HAYKOMETPHUYHHUTEC IMOKA3aTCJIM HAa KaHAWaaTa ca JOKa3aTCJICTBO 3a 3HAYUMOCTTA
Ha MMOJTY4YCHUTEC PE3YJITaTH.

JInven IMPHHOC HA KaHAUJAaTa

He nosnaBam JMYHO KaHAMIAaTa W HHUKOra He CbM pabormia ¢ Hero. Ciien 3all03HABAHETO C
NPEJACTABEHUTE MU 3a PELCH3UpaHe MAaTePHaId B MEH CE Ch3/aJic M YTBBPAU BIICUATICHUETO, Y€
-p XaDKUXPUCTOB € aBTOPUTETEH W MNPOIYKTHBCH YYE€H, IMOJYYWI MPH3HAHHE y HAaC M B
qykOnHa. HaiMaM HMKakBH OCHOBAaHUS Jla C€ ChbMHSBAM, Y€ HayYHUTE IMPUHOCH Ca HETOBO JTMYHO
ne10. Bcuuku mpecTaBeHn HaydHH MyOJIMKAIMK Ca B ChaBTOPCTBO € KOJCKTHBH OT OBJITAPCKH U
Iy)KIECTPaHHH ABTOPH, KOETO € HAIIbJIHO pa30MpaeMo M € THIIMYHO 3a ChbBPEMEHHHTE HAYYHH
W3CJICIBAHUS, U3UCKBAIIM MO3HAHKS B pa3induu auciuminad. Obaue, B 71% OT npeacTaBeHuTe
B KOHKYpCa Hay4HH ITyOJIHMKAIMK J-p XaPKUXPHUCTOB MMa BOJIEINA POJIs, T.€ TOH € IIbPBH aBTOP
(2 6p.), xopecronguparny asrop (10 6p.) mwam u asere (38 6p.). To3u dakT HOTBBpPXKAaBA U
YTIBBPIXK/IaBa Ch3AaJI0TO CE€ Y MEH BIIEYATIIEHHE 3a CHIIECTBEHUS JTMUYCH TPUHOC HA KaHIU/1aTa.

Kputnunm 3a0esexkn

Hsamam kpuTuyHH 3a0eneXKu KbM Hay4yHaTa JEHHOCT Ha KaHIWIAaTa WM KbM 3HAUMMOCTTA Ha
npeactaBeHuTe npuHocH. e cu mo3Bosst camo Aa Hampas eqHa npenopbka. CMsTam, dye, KakTo
3a UOTT Taka u 3a HayuyHata OONIHOCT, 1€ ObJI€ MHOTO TOJIE3HO, aKO A-p XaKUXPHUCTOB CE
BKJIIOUM T0-aKTUBHO B OOYYE€HHETO Ha JOKTOPAaHTH M MU YYEHH U B PHKOBOJCTBOTO Ha
IMPOCKTHU 3a HAYUHH HU3CJICABAHUA.

3akiao4yeHue

IIpencraBeHnuTe mMaTepuaiyu B KOHKYpCa XapaKTepU3UpaT KaHIUJaTa KaTO aBTOPUTETEH y4eH U
YTBBPJEH €KCHEepT B 00siacTTa Ha (U3MKaTa Ha BBHIHOBUTE MPOLIECH, IPU3HAT OT KOJIETUTE CU B
CTpaHaTa W 4yXOWHA M HE CIy4yaillHO ThpCEH KaTo WIEH Ha pPa3IUYHU HAyYHHU KOJEKTHBH U
exuny. KaHauaaTsT oTroBapsi Ha MUHMMAJIHUTE HAIMOHAJIHA M3WCKBAaHUSA, KaKTO M HA TE3U HA
BAH n UOTT, xaro no nokazatenu rpynu I', /I u E rv HaAXBBpIIs CHIIECTBEHO.

Ha 0a3aTta Ha ropeus/ioxKeHOTO NpenopbuYBaM Ha mountaemoro HayyHoro :xKypm na
noAKpeny Kanauaarypara u aa npeaioxu Ha HC na UHeruTyT no ¢pu3uka Ha TBHPAOTO
T710-BAH, nou. na-p TI'eoprm bopucaaBoB XamkuxpucroB jaa 0Obae wu30paH Ha
aKaJgeMH4YHaTa JUIbKHOCT ,IIpodecop” B nmpodecnonanno nanpasaenue 4.1. OPusndeckn
HAYKH.

12.02.2020 r. W3rotBun peueH3usTa:
/mpod. n-p L[B. baGea/
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in competition for occupation of the academic position of ""Professor™ in the professional
field 4.1 ""Physical Sciences™, Scientific specialty "Laser Physics, Atom, Molecules and
Plasma Physics and Wave Physics™, according to the announcement in State Gazette no. 78
of 04/10/2019

Applicant: Dr. Georgi Borislavov Hadjihristov, Associated Professor at the Institute of
Solid State Physics (ISSP) -BAS

Reviewer: Dr. Tsvetanka Krumova Babeva, Professor at the Institute of Optical Materials
and Technologies “Acad. J. Malinowski” (IOMT)-BAS

General description of the materials presented

The documents under review submitted by the sole candidate in the competition, Assoc. Prof. Dr.
Georgi Hadjihristov, fully comply with the requirements of the Law of the Development of
Academic Staff in Republic of Bulgaria (ZRASRB), the Regulations for its implementation, the
Regulations of BAS and the additional requirements of the Scientific Council of ISSP-BAS. In
the competition the candidate participates with the equivalent of habilitation thesis, consisting of
7 publications, merged thematically and concerning the field of nonlinear optics and laser
spectroscopy and with 63 publications outside the habilitation thesis, 2 of them are book chapters
and 4 of them are without impact factor and / or SJR. A list of 235 citations was submitted by the
applicant in the competition, as well as a detailed list of significant citations (83 in number). All
documents are carefully arranged, precisely numbered and described. Additional evidential
materials are also provided that are sufficiently convincing.

Minimum requirements

The applicant meets the minimum national requirements, as well as those of BAS and ISSP. The
applicant’s scores for indicators groups I', D and E: 1075, 470 and 267 points, respectively,
significantly exceed the minimum requirements of 220, 200 and 150 points, respectively. All
publications and citations included in this competition have not been used in acquiring PhD
degree or in the competition for the academic position "Associated professor".

General characteristics of the applicant’s scientific and applied activities

Dr. Hadjihristov has worked as a researcher for more than 34 years in the field of nonlinear optics
and laser spectroscopy, material science, quantum electronics, electro-optics, organic electronics
and photonics. He was graduated from Sofia University "St. KI. Ohridski", Physics department
with specialty "Quantum electronics”, where later, in 1990, he defended a thesis and acquired
PhD degree. His scientific career continued in the ISSP-BAS where he consecutively occupied
the positions assistant (1990-1991), assistant professor (1991-1999) and associated professor
(1999 up to now). From February 1997 to May 1998, Dr. Hadjihristov was a Fellow of the
Alexander von Humboldt Foundation and conducted research in the field of nonlinear optics and
spectroscopy at the Institute of Physical Chemistry at the University of Wiirzburg (Germany). In
the period 1991-1996, the candidate completed 4 short-term specializations (2-3 months each) at



the Institute of Physical Chemistry at the University of Wiirzburg, Germany, the Max Born
Institute for Nonlinear Optics and Short pulse Spectroscopy in Berlin, Germany and in Physics
Faculty of the Technical University of Kaiserslautern, Germany, where he worked in the field of
nonlinear optics, nonlinear laser spectroscopy and coherent anti-Stokes Raman scattering.

Over time, Dr. Hadjihristov's international scientific cooperation continuously expanded. He
became a part of mixed international teams with researchers from Germany, India and Italy and
published around 30 joint publications. Applicant’s scientific achievements related to the electro-
optical nanocomposites comprising liquid crystal and metal and semiconductor nanoparticles
have been highlighted as the most striking scientific achievements of ISSP-BAS during 2014 and
2016. Dr. Hadjihristov is co-author and presenter of 5 invited, 14 oral and 96 poster reports at
scientific meetings in Bulgaria or abroad. Throughout his academic career, the applicant has
participated in the research teams of 18 research projects and has also supervised one research
project funded by the Bulgarian National Science Fund.

Teaching activity

Dr. Hadjihristov was a supervisor of one PhD student and a scientific consultant to another; both
successfully defended their theses in 2014 and 2015. He was a consultant to a graduate from the
Physics Department of Sofia University, successfully defended in 2011 and supervisor of intern
from the CTMU under the Internship Program of Ministry of Education and Science. He is
currently a scientific advisor to a young scientist.

Basic scientific and applied scientific contributions

The scientific papers presented in the competition are interdisciplinary and are devoted to
problems in nonlinear optics, laser-induced spectroscopy, ion implantation and electro-optics.

Habilitation thesis - brings together 7 publications thematically divided into two sub-areas:
nonlinear laser spectroscopy of organic polymers and polar media and luminescence of new Eu**
metal-organic complexes induced by short and ultra-short laser pulses. Contributions can be
characterized as follows:

+ formulation ( justification ) of a new theory / hypothesis

It has been proposed for the first time to apply the Kramers-Kronig relations with respect to
the real and imaginary parts of the excitation profile determined by analysis of the registered anti-
Stokes signal [B4.1]. This helps in the interpretation of optical excitation spectra by four-wave
mixing spectra.

Based on the theoretical model developed, it has been shown that nonlinear optical reflection
in molecular compounds, macromolecules and systems with relatively large permanent dipole
moments can increase significantly under certain conditions [B4.1, B4.2]. The results obtained
are useful in terms of the application of such media in nonlinear optics.

4+ creation of new constructions

A system for multiplexing and resonance coherent anti-Stokes Raman scattering in
condensed media is constructed. It consists of two tunable lasers, wide-band detector for
registration, hardware modules for acquiring and automation of the experiment. The system is



software-based and enables measurement of cubic nonlinearity (x©) and emission spectra. (I have
no information if the system is still in operation)

+ obtaining and proving new facts

The photo-physical and emission characteristics, as well as the photostability of 4 new
complexes with europium ions Eu (I11) are determined and their potential for application as labels
for fluorescence spectroscopy and nanoprobes for organic sensors is demonstrated. [B4.5, B4.6,
B4.7]

The possibility for photo-excitation with ultra-short (<100 fs) laser pulses with a wavelength
in the visible region (not UV) is demonstrated, which makes it possible to study bio-objects
without the risk of their destruction [B4.6, B4.7].

Works outside of habilitation thesis
+ obtaining and proving new facts

The non-local nonlinear response of ion-implanted polymers is determined through laser
interferometry. The thermal nonlinearity and laser-induced change of the optical phase in
reflection mode due to the spatial modulation of the refractive index are calculated [I'7.22,
['7.56].

A significant increase (by 11 orders of magnitude) of the electrical conductivity of an ion-
implanted polymer compared to the non-implanted polymer was obtained and its potential as an
organic transistor [I'7.3, I'7.10, I'7.12] or electronic memory [I"7.11] was demonstrated.

It has been shown that significant photo-induced electro-optical effect in liquid crystal
mixtures of the so-called "guest-host™ exist when the 'guest’ molecules have an asymmetric
molecular structure and longitudinal dipole [T'7.16,1'7.18,17.19,1'7.23, I'7.28].

New electro-optical effect in nematic liquid crystal, doped with a small amount of metal
nanoparticles (~0.5%) is observed and explained [I'7.29, I'7.30]. The effect is expressed in
spreading of the laser beam in spatial angle along the direction of propagation of the laser beam
when constant electric field is applied.

A new nanocomposite material is developed consisting of three components: nematic liquid
crystal (7CB), 3 wt.% Quartz nanospheres, and photoactive 4-(4'-ethoxyphenylazo)phenyl
hexanoate (EPH) liquid crystal. The latter enables efficient photo-control of electro-optical
characteristics when UV or blue light is used for illumination [['7.35, ['7.42, I'7.48].

New ion-polymer electrolyte systems are developed based on polyethylene oxide (PEO),
polyvinyl pyrrolidone (PVP) or polyvinyl alcohol (PVA) and NalO,. It has been shown that when
doped with suitable concentrations of titanium and graphene oxide nanoparticles, a multiple
increase in their ionic conductivity is observed, making them suitable for polymer electronics and
as solid electrolytes [I'7.39, I'7.40, I'7.44, 1'7.52].

4 creation of new methods and constructions

A method for structural characterization of thin ion-implanted layers is proposed which
combines differential reflectance spectroscopy and spectroscopy in the mid-infrared region and
uses the Lorentz dispersion model [I'7.5]. The method was applied for determination of the



structure-modified area of a PMMA polymer as a result of irradiation with 50 keV Si* ions
[['7.5].

An ultra-thin laser beam splitter for a wavelength of 1.55 um is proposed, which can also
combine beams [I'7.13]. The thin layer near the surface of a bulk polymer (PMMA) is used for
splitting. This layer is structurally modified in a suitable manner by means of implantation with
Si-ions [I'7.13 ].

+ Implementation contributions: Methods, constructions, preparations, schemes, etc.:

Thin (up to 25 um) polymer-dispersed liquid crystals (PDLC) are created by pulsed (2.5 ns)
UV photopolymerization and the physicochemical mechanism of the formation process is
highlighted [I'7.1, I'7.6]. The method enables to control the size of the liquid crystal droplets,
which ensures a smooth tuning of the electro-optical characteristics [I'7.1, 7.6, I'7.7, I'7.57].

It is shown that because of the efficient modulation of light intensity and phase [I'7.8, I'7.14,
I'7.17] of the propagating waves, PDLC could be implemented as amplitude and phase
modulators [['7.17, T'7 .59], as well as for switches and attenuators [I'7.7].

Reflection of the candidate's scientific publications in our and foreign literature

According to the lists presented by the applicant, his total number of publications is 130, 103 of
them in refereed journals, 3 are book chapters and 24 are publications in conference proceedings,
published in full text. According to the database Scopus the total number of citations of the
applicant is 300, and his h -index is 10 (inquiry on 10.02.2020). According to the same database,
the most cited article has 22 independent citations and it is published in 2017 (D7.39 from list
8a).

The applicant has also provided a list of significant citations which contains 83 selected
examples. Among them, | want to point out the citations of the theoretical assumptions related to
the failure of the Kramers-Kronig dispersion relations in the nonlinear optics, as well as the
relationship between the response time and the electric field intensity of liquid crystals dispersed
in the polymer. The citations of experimental results also make a very good impression: for
example the citations concerning the changes in the properties of polymers by ion implantation,
the interpretation of UV-VIS and Raman spectra, the method of manufacture of electro-optical
devices from polymer dispersed liquid crystal (PDLC) etc.

| believe that the acquired by the applicant scientific metric indicators (papers, citations, h-
index, etc.) are proof of the significance of the results obtained.

Applicant's personal contribution

I do not personally know the applicant and have never worked with him. After | studied carefully
the applicant documents | got the impression that Dr. Hadjihristov is a reputable and productive
scientist who has received recognition at home and abroad. | have no reason to doubt that his
personal scientific contribution is significant. All scientific publications presented are co-
authored with Bulgarian and foreign authors, which is completely understandable and typical for
modern scientific research requiring knowledge in different topics. However, in 71% of the
papers Dr. Hadjihristov has a leading role, i.e he is the first author (2 papers), corresponding



author (10 papers) or both (38 papers). This confirms the initial impression that | have got about
the essential personal contribution of the applicant.

Critical remarks

I have no critical remarks on the applicant's scientific work or the importance of the contributions
presented. | will only allow myself to make one small recommendation. | think that ISSP and the
scientific community they both would benefit if Dr. Hadjihristov gets more actively involved in
the training of PhD students and young scientists and in the supervision (leading) of research
projects.

Conclusion

The documents presented in the competition characterize the candidate as highly qualified
scientist and well-established expert in the field of wave physics, recognized by his colleagues at
home and abroad and desirable member of various scientific teams. The applicant’s scientific
indicators exceed the minimum national requirements, as well as those of BAS and ISSP.

Based on all written above | recommend to the respected Scientific Jury to support the
application and to propose to the Scientific Council of ISSP-BAS Associated Professor Dr.
Georgi Borislavov Hadjihristov to be selected for the academic position ""Professor™ in the
professional field 4.1. Physical Sciences.

12" February 2020

prof. Dr. Tsvetanka Babeva
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