Peuneunszusn

110 KOHKYPC 3a 3a€MaHe Ha akajieMu4Ha JibkHOCT [IPODECOP
no npogecroHanHo Hanpasienue 4.1, duznyeckun Hayku, Hayuna
CIIENUAITHOCT ,,JIa3epHa pusnka, pusznka Ha aTOMHUTE, MOJICKYJIUTE U (PU3HKa HA BHIIHOBUTE
nporecu*,

Peuensenrt: npod. nd3u Usan [etpoB Xpucros — CVY ,,Cs. Kit. Oxpuncku, ®uzndecku
dakynrer

ITo oGsBenust B JIbpkaBeH BecTHUK Opoil 78 or 4 okromBpu 2019 r., ctp. 25/26
KOHKYpC 3a 3aeMaH€ Ha aKaJeMHU4yHa IIBKHOCT ,,npodecop” B MHCTHTYT MO Pu3mka Ha
Teepnoro Tsuo - BAH uma enun kanauaar — gou. a-p 'eopru bopucnaBo Xamxkuxpucton
ot UOTT-BAH. Jlou. a-p I'eopru bopucinaBoB XamkuXpUCTOB 3aBbPIIBA C OTJIIMYEH YCIEX
(5.78) obpazoBanuero cu BbB Ouzuueckus Paxynrer Ha CY ,,CB. Kmument Oxpuacku® cbe
cnennanu3amusi Muxenepena ®dusuka - KBantoBa Enexrponnka m Jlazepna Texnuka. Ot
1985 no 1989 r. e nmokrtopanT B Karenpa ,KBantoBa Enexkrponuka“ BbB Pusmueckus
@®akynrer Ha CVY. 3ammraBa gokTopcka nucepranus B 1990 r. B obnactra Ha dusnynaTa
Enexrponuka, Bki. KBantoBa Enexkrponuka. B UOTT-BAH paboru 011990 r. xato HaydeH
cbTpyaHUK. OT 1999 r. € JOIEHT B ChIIMSA UHCTUTYT.

1. O6u10 onMcaHue HA MpeCTABEHUTE MaTePHATH

ITo xoHKypca 3a nmpodecop, KaHAUAATHT 1o1. A-p ['. XaHKUXpUCTOB € MPEeACTBABUI BCUUKU
JIOKYMEHTH ChIJIaCHO M3MCKBAHMSATA, YCIOBUSTA, TPABHIIaTa U pelleHusATa Ha HayyHus cbhBeT
Ha UDTT B nombinenue kbM IIpaBuiiHuKa 3a yClIoBUSATa U pea 3a NpUA00MBaHE HA HAYYHH
CTEIICHU W 3a 3a€MaHe Ha aKaJeMUYHU JIbKHOCTH B BAH. MaTtepuanure U3LsU10 MOKpUBAT
TeMaTHhKaTa Ha KOHKypca. [IpeacTaBeHUTEe JOKYMEHTH ca MOAPEICHU U3PSIAHO, PE3YITATUTE
OT Hay4HaTa JACHHOCT ca MPEACTaBEHU KOPEKTHO.

Hou. a-p 'eopru bopuciaBoB XamKuXpUCTOB ydacTBa B KOHKypca ¢ 64 myOmukauu, KOUTO
ca pedepupanu u unaekcupanu B Hayunute 6azu SCOPUS u Web Of Science u ca B uznanus
C WUMMIAaKT (HaKTOp WIM WUMITAKT paHr (cmuchbk 08a B MOKyMmMeHTanusaTa mo KoHkKypca). OT
MPEICTAaBEHUTE HAyYHU MyOnMKanmuu, 7 ca 3ajerHald B XaOWIWTAIMOHHUS TPy Ha
kaaumara (mokaszaren B.4 cmopen wmsuckBanusita B 3PAC, ¢ Opoit touku 120, mpu
HeoOxoaumu 100), oT KouTo 6 ca B crielMaNM3UpaHd HAYYHU CIHCAHHS C UMITAKT (aKTop U
enHa B u3gaanue Ha SPIE ¢ ummakT panr. B te3u cratum, KaHAWAATHT € MBPBU B CIIUCHKA Ha
aBTOPUTE, KOETO TMOKa3Ba BOJEIIaTa My poJisi B HampaBeHUTe pazpaborku. Crem oOCTOHO
3alo3HaBaHe ¢ BCUYKU MaTepUalM MO KOHKypca, KaKTO M C LSJIOCTHATa Hay4yHa JIEHHOCT Ha
KaHJUJaTa, IMaM IIBIHOTO OCHOBAaHUE Jla CYMUTaM, Y€ TOW MMa CHIIECTBEH HayueH MPUHOC B
Mpe/ICTaBEHUTE MMyOIUKALIHH.

W3BbH xabunuranwoHHUs TpyA, To Tokazaren [.7 cmopen wusuckBanusita Ha 3PAC,
KaHIUIAThT € mpeacTaBuwil 34 myOnMKalud B PEHOMHMPAHM HAy4YHHM CIHCAHHUS C WUMIAKT
dakTop, 23 myOnaMKaKMK B CIIUCAHMSI C UMITAKT PAHT, U JIBE TJIaBU OT KHUTH (TIokazaren [.8).
Crnopesn MeH B MOBEYETO MyOJIMKALMU 1011, XaPKUXPUCTOB MMa Bojema poisi: Ha 40 oT Tax
TOIl € MBbPBU aBTOp, UMa U €IHAa CAaMOCTOATEIHa cTaTus. M3Mexay criucaHusita ce OTKposBat
Applied Surface Science, Optics and Lasers in Engineering, J. Applied Physics, u ap. ma
O0amaHC Mexay MNyONUKalMUTEe B CHEIUAIM3UpPAaHU HAyYHU CIHUCAHUS U JOKIAJAUTE OT



MEXIyHAPOIHU KOHpepeHInH, TyoauKkyBanu B ibjieH Teket (3 B Proceedings of SPIE, 15 -8
J. Phys. Conf. Ser., 4 — 8 AIP Conf. Proc.)

He noanexu Ha cbMHEHHUeE, Ye U B Ta3H Ipyla Moka3aTeld KaHAuJaThT UMa BOJEI PUHOC B
60.HLHI/IHCTBOTO OT ONpCACTABCHUTC paGOTI/I U HAYKOMCTPUYHUTC NAHHW HAITBJIHO IOKPUBAT
m3uckBanusaTa 3a npopecop B UOGTT na BAH. U no nBara mokazarens B u I', cymara ot
TOYKHUTC Ha KaHAWJ4aTa YAOBJICTBOPABAT MHUHHUMAIHHUTC HAINWUOHAIHU HW3UCKBAHUA 34
JUTBXKHOCT ,,lipoecop, kakto u cnenupuunute uznckBanus B 3PAC-BAH, xato B Hikou
CJIydan 3HAQYUTCIHO I'M HAAXBBPJIAT. CJIG,Z[Ba Ja Cce€ OT6GH€)KI/I, Y€ BCHYKU Hy6.HI/IKaI_[I/II/I, C
KOUTO 1101l XaPKUXPUCTOB ydacTBa B KOHKYpca, ca clie]l XaOWIUTauusaTa My KaTo JIOIeHT.
Kakto e mo periaMeHT, HsMa NPHUIIOKPHBAHE HAa TE3W MYOJUKAIMM C HAYKOMETPHUHUTE
JTAHHU B CIIUCHIIUTE, C KOUTO KaHAUAATHT € peructpupad B HAIIN/I 3a noueHT.

B xonkypca, gou. XamkuxpuctoB ydactBa ¢ 235 mutata Ha cBou pabotu (T.e., 470 Touku 1Mo
nokasaren J[.11, npu HeoOxoaqumu 200 Touku, ciucbk 08D B JoKyMeHTaIusITa IO KOHKYpCa).
HsmMa npunokpuBaHe Ha T€3U LUTATH, CbC CIIUCHIUTE, C KOUTO KaHAUIATHT € PErUCTPUpPaH B
HAII/I 3a qoueHT.

Ot criuceiu 08c u 08d, u crorBeTHHTE [IpHiioskenus 13 B JOKyMeHTaIHsATa IO KOHKYpca ce
BIDKZQ, Y€ 101 XaJKUXPUCTOB € OMJI ChpPbKOBOAMUTEN HA JBaMa JOKTOPAHTH, Y4acTBajl € B
MHOKECTBO HAllMOHAJIHU U MEXIYHAPOIHU HAyYHO-U3CIENOBATEICKH NMpoeKkTH. C TIX 1o
kputepuii E ce crOupar 267 Touku, koeTto HagBumasa uznckBanute 150. [lo oTHOmEeHne Ha
TE€3U CIHCBHIM, KAKTO U Ha BCUYKH OCTAHAJIH, Ca MPEICTABEHN HEOOXOIUMHTE JTI0KA3aTEIICTBA.

2. XapaKTepHCTHKA HA HAYYHATA M HAYYHO-TIPUJIOKHATA JeHHOCT HA KaHIUAaTa
Pabotute, ¢ xouto nou, XaJKUXPUCTOB ydacTBa B KOHKypca ca B IMO-TOJsIMaTa CH 4acT
eKCTIIEpUMEHTAIHU, HO B TSIX Ca BKIIOYECHU TEOPETUYHU OOOCHOBKH M MOJEIH, IMOAXO/SIIN 32
¢u3nyecka HHTEpIpeTalys Ha MOCTUTHATUTE BUCOKO-Ka4eCTBEHH Hay4HU pe3ynaraTh. Te ca ¢
SICHO M3pa3eH MHTEpAUCHUIUIMHApEH XapakTep. [locTikeHnsaTa Ha KaHauaaTa ca NpeauMHO B
pesynaTatr Ha pabotata My B bearapus, koeto, pazdoupa ce, 61aronmpusaTCTBa pa3BUTHETO Ha
Hay4YHaTa WHCTUTYLHUSA, B KosiTo pabotu — UDTT-BAH. Ot apyra ctpana, ChIIOTO BaKu U 3a
Ta3M 4acCT OT Hay4yHaTa My IPOAYKIHs, KOATO € peaIn3UpaHa B Pe3yaTaT Ha CbTPYAHUYECTO U
B ChAaBTOPCTBO C y4eHHU OT uyxOuna (Ppanuus, Uranus, Maaus), K0eTo IbK € U IpU3HaHUE
3a Hay4HUS KallaluTeT Ha KaHIUIAaTa.

Kangumarer moment ['eoprm XamkuXpuUCTOB WMMa 3HAYUTEICH NPUHOC B OOJAcCTH Ha
eKCIIepUMEHTaTHaTa ¥ TPHWIOKHA (U3UKA, CBBP3aHU TJIABHO C ONTHUKA M CHEKTPOCKOIHS,
KaTo: B3aMMOJICHCTBUE HA JIa3€pHO JTHUCHHE C HOBH MaTe€pUaIM U CTPYKTYpPH, Hai-00IIO0 B
obnacTra Ha HaJIMHEWHATa ONTHKA W Jla3epHATa CIEKTPOCKONHUS, B  YacCTHOCT
CHEKTPOCKOMUYECKO H3CACABAHE HA OPraHUYHH TOJUMEPH M TIOJSPHH Cpedu, JIa3epHO-
HH;[yquaHa JIYMI/IHI/ICLIGHLII/I}I Ha HOBU EU3+ MeTaﬂ-OpFaHH‘-IHI/I KOMIIJICKCH, CHGKTpOCKOHI/I}I
Ha HOHHO-MMIUTAHTHPAHU TTOJTUMEPH, CIIEKTPOCKOTIHNS Ha HAHOCIIOMHH TIOKPUTHS, €PEKTH MPH
B3aMMOJICHCTBHE HA IOJIMMEP/TEYHO-KPUCTATHM KOMIIO3UTHH MaTepHajl C KOXEPEHTHH
ONTUYHH BBJIHU, U3CIICIBAHUS HA HOBH (POTOAKTHBHU HEMATUYHHU TCUHO-KPUCTAITHH CUCTEMHU-
CMCCH U HAHOKOMIIO3UTHU, U ,Z[pyI‘I/I

Hayunata neifiHocT Ha KaHIUIaTa € OMMCAHA U3YEPIIaTeTHO B MMOATOTBEHATA OT HETO CIIPaBKa 3a
npunocute (IIpunoxkenwe 3). OpurMHaATHUTE HAYYHH TPUHOCH ca KiIacHPUIUpaHU U
CUCTeMAaTHU3MpPaHW TOYHO 3a BCHYKM HAIpPaBICHUS B KOWTO € pPabOTHI, Karo € OOBbpHATO
BHUMaHHE W Ha TPWIOKHATA CTpaHAa Ha HayYHHTE u3ciienBaHus. C yBEpEHOCT MOXKeE Ja ce



TBBP/H, Y€ MOJIYYEHUTE HAYYHU PE3YyITaTH Ca MOJE3HHU 3a ONTUMHU3UPAHE HA TEXHOJOTHATA 3a
MPUTOBSHE HAa HOBM MHOTO(QYHKIMOHAJIHHM OPTraHWYHH MaTepuaid U CTPYKTYypH, KakTo M 3a
Ch37aBaHE HA MPHJIOKHHU €IIEMEHTH U YCTPONCTBA Ha TsAxHA 0a3a, KOETO OICHSIM BHCOKO.

IIle ce cpa Ha HAKOW KOHKPETHU PE3YJITATH OT padOTUTE HA KaHIUAaTa, KOUTO CIOpe] MEH
ca Hal-CBHIIECTBEHU:

2.1. 3HauuTeneH MHTEpeC MpeACTaBIsSBaT HM3CJIEIBAHUATA HA KaHAuAaTta Mo (HOTOXPOMHU
MOJIMMEPH | TIOJISIPHU CPEI Ha MoMMepHa 6a3a upe3 KoxepeHTHO aHTH-CTokcoBO PamanoBo
pasceiiBane (KAPP). B ToBa HampaBieHHe,Ba)K€H OPUTHMHAJICH HAy4YeH MPUHOC C TOJSIMO
MPAKTUYECKO 3HAYCHUE € MPEIJIOKEHUETO 3a IMOJI3BaHE HAa MHTErpalHH TpaHchopmammu 3a
00paboTKa M aHaIM3 Ha KOMIUIEKCHHUS onThueH crnekThp Ha KAPP-curnana B cpuetanue c
uHTerpanaure Tpanchopmanmu Ha Kpamepc-Kponur. Baxno € nma ce orbOenexu ChIlo U
eKCIIepUMEHTaJIHATa cUcTeMa, KoHurypupana ot jaou. XamkuxpuctoB B UDOTT-BAH 3a
HEJIMHEWHA J1a3epHa CIEKTPOCIIONs U B YaCTHOCT, 3a KAPP.

2.2. BB BTOpa rpymna Biau3aT TpU pabOTH MO M3CIEABAHE Ha HOBH CIEIMATHO CHHTE3UPAHU
CHJTHO-JTYMHHECIIUPAIIA E€BPONHEBH KOMIUIEKCH C Ba)KHO MPAKTHUYECKO MPHIOKCHHE —
JTyMUHECLEHTHH Ouomapkepu. Pa3paboTkaTa € 3a BakHHM 00JacTH KaTo MHUKpPOOMIIOTHS,
OMOXUMUSI, MOJIEKYJISIpHA OMOJIOTHSI, OMOMEUITMHCKA TMAHOCTHKA, KOHTPOJ U aHajau3 (Harp.,
gype3 (rmyopecueHTHs MUKpockomus). Tyk KaTo HaydeH MPUHOC TpsOBa Ja ce oTOeNnexu
OPUTHHATHOTO MPEIOKEHHE 32 MPe-PE30HAHCHO BBH30YKIaHE HAa KOMIUIEKCUTE, KOETO MOXKE
yIa4yHO U e(pUKaCHO Ja ca IOoJI3Ba B CHbBPEMEHHHTE Ja3epHO-CKaHUpaIU (hIyopecrieHTHU
MUKPOCKOTIH H 32 (IyOPOMETPUYHHU MPUIIOKECHHUS, HAMP. KaTO JTYMHUHECIICHTHH MapKepH 3a
0610-00€KTH.

2.3. ObGenmuusBama 15 paboTu, Tpararta cepusi OT HAyYHH TMPUHOCH € BBB BpPB3Ka C
W3CIe/BAaHMUATA HAa WOHHO-UMIUIAHTUPAHH TMPO3PAadHH IMOJMMEPH KaTo BaK€H KIac OT
KOMIUIEKCHU MHOTO(Q)YHKIIHOHAJTHM OPTaHUYHU MaTepHhaiv, KOHQUTypaluu u cTpykTypu. B
MOBEYETO OT MyOJUKAMUTE TYK (3a oTOems3Bane €, 4ye 11 oT TsIX ca ¢ BUCOK UMMAKT (haKkTop,
6 momanar B kBaptwi Q1, a 4 — B kBaptuit Q2), KaHAUIATHT € MBPBU aBTOP. [JOKOIKOTO MU €
W3BECTHO, MAaTEPHUATBT - MOJIMMEPA MOJUMETHIMETAKpUIIAT € JTUYHO HEroB M300p, KAKTO U
cienn()MIHUS HAYWH Ha HOHHA UMIUIAHTAIWS, C [IEJT MTOJTyYaBaHe Ha jKelaHaTa Moaudukanus
Ha TIOBBPXHOCTTa Ha TO3u mnosmmep. Clie] BHUMATETHO MPOYYBaHE HA MyOIHMKAIUUTE,
cMsiTaM, Y€ B O0JIacCTTa HAa ONTHKATa M CIEKTPOCKONMHATA Ha HOHHO-UMIUIAHTHPAHU
MPO3payHyl MONUMEPH AOI. XaDKUXPUCTOB MMa JOKa3aHa EKCIepPTH3a. 3a HAyYHUTE MY
MPUHOCH B Ta3W 0O0JIACT € JOCTAThYHO Ja CE IMOCOYaT CaMO YETHPH OT TAX C Oe3cropeH
MPUOPUTET U TOJISIMA IUTUPYEMOCT B HAyYHATA JIUTEpATypa:

- 3a IbpBHU TOBT € YCTAHOBCH OINTHUUYCCKHA MCXAHU3BM 3a YBCIMUCHATA OTPAXKATCIIHA
CIIOCOOHOCT Ha MOHHO-MMILJIAHTHPAHU MPO3PAYHU MOJTUMEPH - 0coOeHO B YB u B Oim3kara
WY obnactu - BaXXHO 3a pa3iMYHM MUHHATIOPHH BBIHOBOIHHU U AU(PPAKIUOHHU ONTHYHH
CTPYKTYpH, €IEMEHTH M YCTPOUCTBA 32 (POTOHUKA M ONTHYHH KOMYHUKAITUH.

- 3a IbpBU BT € MPHJIOKEHA KOXEPEHTHA ONTHYECKa TeXHUKA (Ja3epHa HHTephepOMeTpUs B
‘pump-probe’ BapuanT) U onTHucH (a30B aHAIN3, a CHIIO M JIa3epHO-HHIYIIUPaHa TOTUTHHHA
JICIIA, 3a U3CJICABAHC HA TC3U JBa HAHO-CJIOA B ﬁOHHO-HMHHaHTHpaHI/I IMPpO3pavHU MOJIMMCEPH.
- 3a BPBH BT € MMOKA3aHO, Y€ HAIWMYHETO Ha HAaHO-pa3MepHa KOHPHUTYpalHs OT 1Ba ChCEIHU
HAHOCTPYKTYPHUPAHU HOHHO-MOTUDUIIMPAHU CTIOS M €NIEKTPO-TIPOBO/ISIIATA CHCTeMa (Mpeka)
OT BBIVICPOJHN HAHOKIIACTEPH JIaBa BH3MOXKHOCT 32 OCBIIECTBSIBAaHE HA C€EKTHBEH ITOJICBU



e(eKT B CaHJABUY-CTPYKTypaTa OT TUIA JUENIEKTPUK/TIOITYIPOBOAHUK/U301aTOp, OpMHpaHa B
HOHHO-MMIUTAaHTHPAH TTOJIUMED.

2.4. Tlo oTHOIIEHNE HA YETBBHPTA TPyMa OT MPUHOCUTE (HAYYHUTE PE3YITaTH ca MyOJIUKYBaHU
B IjiaBa OT KHI/II‘a), ChbIIO MOT'a Ia TBbPAA, Y€ UMAT BAXXKHO IMPAKTHUYCCKO 3HAYCHHC, TBU KaTO
MOCPEIICTBOM  PA3JIUMYHU  CIIEKTPOCKONMYHU METOIM C€ H3CienBaT OHO-ChBMECTUMHU
HAHOCJIOWHHM TIOKPUTHSI OT JHaMaHTEHO-TIONOOCH BBIVIEPON, HaHeceHW BBpXy HiTech
YCTPOWCTBA 32 MEIUIIMHA U OMOMETUIIMHA, B CITydasl — KOHKPETHO KapJHO-CTEHTOBE, a ChIIO
Y UHCTPYMEHTH OT MEJUIMHCKA cTOMaHa. Tyk nou. XaJKUXpUCTOB € IIbPBU aBTOP.

2.5. B mera rpyna ot Hay4yHHUTE MPUHOCH Ca MO3ULMOHUPAHU PE3YyITaTH OT paboTara Ha JOL.
XapKUXPUCTOB 3a JApPYr BaXKCH KJIAC KOMIIO3UTHH €JIEKTPO-ONTUYHHM MaTepHalud —
noguMepHo-aucneprupanu Teynu kpuctanu (IIATK), ¢ roasmo npakTHuecko NpuiiokKeHue B
penuna obnactd Ha OuTa M B MHAYCTpuUATa. [IpaBM BHedaTieHue, 4e 3a ONHUCAHHE Ha
HaOmogaBaHuTe e€(EeKTH Ha B3aUMOJCHCTBUE Ha KOXEPEHTHM OINTHYHU BBIHH ChC
CTPYKTypaTa Ha T€3M MaTepHaau J0L. XaPKUXPUCTOB M ChABTOPUTE MY (CpeA KOUTO MMa
M3CJIEIOBATENICKH KOJEKTUB OT YHuBepcuTeT Ha Kamabpus, Mtanus) He camo Moi3Bar Beue
pa3paboTeHH TEOPETUYHH MOJIENIN, HO TpeAaraT 1 HOBU MOJIENIN U METO/IH.

2.6. I'pynu 6 — 8§ OT Hay4yHHTE MPUHOCH Ca TEMATHUYHO CBBP3aHU, KAaTO CE€ TPbIBa OT
HEMATUYHHU TEYHO-KPUCTATHHU CMECH OT THIIA 'TOCT-JOMAKWH', YMATO QyHKUHUA ce Oa3upa Ha
trans-cis gotonzomepusaius Ha (POTOXPOMHH a30-MOJIEKYJIH KaTo (OTOAKTUBHU arcHTH, U Ce
CTHUTa a0 (bOTO(l)YHKI_[I/IOHa.HHI/I HEMaTHU4YHU TCYHO-KPUCTAJIHA HAaHOKOMIIO3UTHU
(GYHKIIMOHMpAIIX Ha ChIIUS MPUHIIUI, HO BKJIIOYBAIM KBApPIOBU HaHOC(HEPH, C IPUIIOKEHUE
3a (hOTO-KOHTPOJIMPYEMa EIIEKTPO-ONTHKA, aJaNTHBHA ONTHKA W (OTOHMKA. 32 TIPHB IBT €
MOJTy4eH CWICH (POTO-UHIAYIHMPAaH OTKIWK M edekTuBHA (OTO-KOHTPOJIHUPYEMa EIIeKTPO-
OINITUYHAa MoAyJanusd Npyu ThbHKU HCMATHYHU CJIOCBC OT (bOToaKTI/IBHI/I HEMATUIU, KOCTO € C
TMHAMHYEH JAMAIa3oH, JOCTaThYHO CUJICH 3a (POTO-KOHTPOIUPYEMHU MPHIIOKEHUSI, 2 UMEHHO B
Pa3IMYHH ONTO-ONTUYHH U ONTO-EJIEKTPOONITUYHU (POTOHHU M CEH30PHH YCTPOUCTBA.

Hay4ynuTte nmprHOCH B Ta3u rpymna ca Moaxo/ o opopMeHu U 0Tpa3sBaT MPAaBUIHO JTHYHOTO
ydactue Ha KaHauaara. Kato ocoOeHo BakHU OuX oTOernsa3an paboTuTe My IO U3CJe/IBaHe Ha
HAHOCTPYKTYPHPAHH HEMATHIIM — HEMAaTHYHU TCYHO-KPUCTAIHA HAHOKOMITO3UTH, MOJTyYCHH
ype3 JOTHpPaHE C METAIHU (37aTHU WM cpeObpHU) U HeMmeTanHu (rpadeH WM KBapil)
HaHOYACTHUIM. Pe3ynrarure, MOCTHTHATH TPU TE3W H3cienBaHUS (pa3gend 6 OT HaydHUTE
NPUHOCH), Ca BaXHU W OT (yHIaMEHTallHA, M OT IMPHJIOKHA TJEeIHA TOYKAa W JaBar
JONBJIHUTENIHA CBETJIMHA BBPXY CHOTBETHUTEC (U3MYHM MEXaHM3MH Ha B3aWMOJICHCTBHE
MEXy KOMIIOHCHTUTE B HAHO-HAITBJIHCHUTE HEMATHIIM M B HEMAaTUYHUTE HAHOKOMIIO3HTH.
Cpen Tsx ocobeHo ce ortkposiBa cryausra B J. Appl. Phys. (nyomukamms I['7.29 B
JOKYMEHTAIUATA TI0 KOHKYpCa), B KOSITO c€ IEMOHCTPUPA TPUHIMITHO HOB €JIEKTPO-ONTHYCH
epeKT B THHKM IUIaHApHU (QUIMH OT HEMaTHUEH TEUeH KPHUCTaj, HAHOCTPYKTYpUpPaH C
HaHOC(EpH OT 371aTO, MTOKPUTH C HAHO-THHBK MOJIMMEPEH CIIOH.

2.7. B mocnennara rpyna (9) Ha mpeacTaBeHUTE HaydyHHM NMPUHOCH ca BKJIoueHW 11 pabotu
[0 HOBM TBBPAM TOJNMMEPHH U TBBKABH MOJUMEP/TEUHO-KPUCTAIHU KOMIIO3UTHH
EJIEKTPOJIUTHU CUCTEMU — HATPHEBO-HOHHO-TpoBoasAn. Paboture ca ot 2017 r. Hacam, u
TOBA € €IHO MHOT'O NIEPCIEKTUBHO HAlpaBJIEHUE, B KOETO KaHAUAATHT paOdOTH U B MOMEHTA.

B npexacraBenute B TO3U paszzaen mMyOIMKaLUU, HAYYHUAT IPUHOC Ha 1011 XaHKUXPUCTOB Ce
CbCTOM OCHOBHO B XapaKTepU3UpPaHE Ha HOBOCHHTE3UPAHU E€JIEKTPOJIMTHU MaTepHald 4pes:



ontuyecka crnekrpockonuss B UV-Vis-NIR, penrrenoBa amdpakuusi, KOMILIEKCHA
eJIEKTPUUYECKA UMIIEIAHCHA CIIEKTPOCKOINHUS M KOMIUIEKCHA IUEIEKTPUYHA CIIEKTPOCKOIHS.
WNmaliku mnpeaBux pa3sBUTUETO U HaNpeabka B Ta3d M3KIIOUUTEIHO IEPCIEKTUBHA
u3cienoBarencka o01acT, npenopryBaM padoTaTa B Ta3U HACOKA /1 TIPOIBIIKH.

3. [lexarornuyecka aeifHoCT

Ot npeacraBeHUTE TOKYMEHTH C€ BIDKIA, Y€ AOI. XaKUXPHUCTOB € OUJI Hay4eH KOHCYITAHT
Ha JBaMa YCIEIIHO 3allUTIIN JOKTOPAHTH, HA CJIMH MJIaJ YYCH, Ha CIMH TUIUIOMAaHT, U Ha
€IUH CTaXaHT. Mora ga Kaxa, 4e TI-H Xa/DKUXPUCTOB TMPUTEXKaBa HEOOXOTUMUTE
OpFaHI/ISaLII/IOHHI/I n p’bKOBOI[HI/I yMeHI/ISI, IIOCTUTHATHU Hp63 TOOUHUTEC.

4. KaTeropusaiusi Ha HAYyYHUTE MOCTUKEHUS HA KAHIUIATa
Ot HampaBeHuUs MO-rope MperJie]] Ha Hali-ChIEeCTBEHUTE IPUHOCH Ha IOLIEHT XaKUXPUCTOB
MOJKe€ J1a C€ 3aKJII0YH, Y€ HAyYHUTE MY IIPUHOCH CE€ ChCTOST HAKPATKO B!

- 00KA38aHe ¢ HOBU CPeOCmB8Ad HA CbUjeCMBeHU HOBU CIMPAHU HA 8eye CbUecmeys8alyi HayuHu
obnacmu, npobaemu, meopuu, Xunomesu:

npunocu 11.1, 11.3, 1111, 1.5, NL.7-111.9, 1.1, V.5-V.7, V1.1, V1.4, VI1.3.2, VI1.4.1,
VIILL, VLS, VIS, 1X.2, IX.6-1X.8

- Cb30asaHe Ha HOGU KIACUPUKAYUU, MEMOOU, KOHCIMPYKYUU, MEXHOIO2UU
npunocu 1.1, 1.2, 1.3, 111.4,1V.2,V.1,V.3, V.4, V1.2, V1.3, V1.4, VII.1.1, VIL.14, VII1.1 n
IX.1

- noryyasaue u 00Ka3eamne Ha Ho8uU aKkmu.
npunocu 11.2, 111.2, 111.3, 111.6, 111.9, V.2, V1.1, V1.3, V1.4, VII.1.3, VII.1.4, VI1.2.1,
VI1.3.1, VI1.4.1, VIIL.1-VIIL5, IX.2-1X.6

[IpuHocuTe ca 03Ha4eHH KaKTO € B ABTOpPCKAaTa ClpaBKa B JOKYMEHTAIUsATa MO KOHKypca —
Cmucek 03). Kareropmzamusita um e no pena, 3amaaeH B U3MUCKBAHUS, YCIIOBUA,
ITPABUJIA 1 PEHIEHW A na Hayunus ceBetr Ha UDTT.

5. OTpaxenne Ha Hay4YHHTe MyOJMKAIMM HA KaHIAMJATA B HALIATA M YYyKIeCTPAHHA
JuTeparypa.

HampaBux cmpaBka Ha IUTHpaHUsATAa Ha J0I. XaKHUXPHUCTOB, KOSATO IOKa3a CIEIHHUTE
pesyararu. Cropex SCOpus naBere Hai-iutupanu padorm ca “Structural and dielectric
properties of NalO,“ - 2017 r (uurupana 21 nwstH) u ,Reflectivity modification of
polymethylmethacrylate” - 2008 r (mutupana 19 mbri). OcraHamuTe paOOTH UMAT CHIIO
OTHOCHUTEITHO BUCOKa IUTHPYyeMOCT — cpeano 5-10. Cropex SCOpPUS KaHAMIATHT € IUTHPAH
06110 300 mbTH (TIpM U3KITIOYEHH CaMOIIMTHPaHMs Ha BCHUKK chaBTopu). OcBen Tsax, Web Of
Science moka3Ba JOITBIHUTEIHO OLIE HAKOJKO He3aBUCMMH ruTara. OCHOBHO OUTHPAHUSITA
ca B AaBTOPUTETHH CHEIUAIM3MpPAHW HAYYHU CHOHCAaHHUS B obOiactta Ha ¢u3MKata u
MPUIOKHATA (U3MKA, C BHCOK MUMMAKT (PaKTOp, KOETO IMpaBU OTIIMYHO BIICYATICHUE U €
MoKasares 3a MEXIYHApOJAHO Mpu3HaHUE. 103U CPaBHUTEIHO TOJiIM Opoi IUTATH OTpa3siBa
a/JIeKBaTHO 3HAUYMMOCTTA Ha MOCTHTHATUTE OT JOL. XaKUXPHUCTOB HAyYHU pe3yaTaTH. 3a
TOBa CBHUJAETEICTBYBa W (hakThT, ue 15 oT muTHpaHusita ca MOMMEHHH B TEKCTOBETE Ha
nuTUpanmTe myonukanuu. PemHo e ma ce orOenexxu u roinemust Opoit (70) chlmecTBeHH
[UTaTH, KOWTO KaHIUJATHT € TPEJCTaBHJI B CBOATA CEJIEKIMS KbM JOKYMEHTAIUsATa IO
KOHKypca. Xupii-QakTopbT 3a TI-H XaKUXpUcToB B Scopus ¢ h = 10 (6es3
CaMOLIUTUPAHMSITA), KOETO OWX OMpenenusl KaTo MHOTO TOOpO HUBO C OTJie] Ha BCUYKHU


https://www.scopus.com/record/display.uri?src=s&origin=cto&ctoId=CTODS_1174306602&stateKey=CTOF_1174306544&eid=2-s2.0-42749091902
https://www.scopus.com/record/display.uri?src=s&origin=cto&ctoId=CTODS_1174306602&stateKey=CTOF_1174306544&eid=2-s2.0-42749091902

KOHKPETHU OOEKTHUBHHU (PakTOpH U mpenanoctaBku. He cbM 3abens3an muTatu ¢ HeraTUBHA
oneHka. [IpaBM TpHATHO BHEYATIEHWE ¥ YCTOHYMBO-BB3XOIAIIATA TEHACHIHUS B
UTHPYEMOCTTa Ha pabOTUTE Ha Jol. XaKHUXPUCTOB Ipe3 roguHure. Taka Hampumep, 3a
2019 r. B HeroBust mpodmir B SCOPUS ca orOensizaHu 54 HE3aBUCUMH ITUTHPAHHS, KaTO
MOBEYETO OT TAX ca 3a padOTH OT MOCJIEIHHUTE 5 TOIMHU, KOETO € IMOKa3aTeNIHO 3a HayyHa
aKTHBHOCT M CBE)KH HAy4YHU PE3yJITATH.

6. Kpuruunu Oesie’KKM Ha pelleH3eHTAa N0 NpeJACTaBeHUTe TPY/10Be, BKIKYUTETHO U N0
JIUTEPATYPHATA OCBEIOMEHOCT Ha KaHIWAaTa

Hsmam 3abenexku KbM HayyHaTa [JEHHOCT Ha KaHAMAATa WIM KbM KadeCTBOTO U
3HQUMMOCTTa Ha NPEICTaBEHUTE pE3yJlTaTd M OpPUTMHAIHU HaydHH mpuHocH. Hsmam
3a0eNeKKH U KbM IPe/ICTaBEHUTE MyOJIMKAllUK U MaTepuaiy 1o KoHKypca. Hsimam u BbIipocu
KbM KaHJUJaTa.

7. JIuHUA BNeYATJIeHHsI HA PelleH3eHTAa 3a KAHIU/IATa U IPYry JaHHHU, HEIOCOYEHH B
NMpeIX0JHUTE TOYKH.

Hom. I'. XamxuxpucToB € OWJT 4WiIeH Ha KOJIEKTHB Ha HAyYHO-U3CIEIOBATEIICKU TPOEKT IO
noroop ¢ ®oun Hayunu Uscnenasanus kbM MOH, Ha K0iiTO OSX PHKOBOIUTEIN, U CbM MMall
BB3MOXKHOCT Jia OOCHXKJIaM C HETO peaulla HAyYHH U HAayYHO-TIPUJIOKHU H3CIICTOBATEIICKU
BBIIpOCH. BrieuaTiienusita M ca OTJIMYHM, KAKTO B HAYY€H, TaKa U B JINUEH IJIaH.

Kakto ce Bwkaa OT NpeACTaBEHUTE JOKYMEHTH, JOL. XaUKHUXPUCTOB € padoTui c
n3cnenosareny B @usndeckn Pakynrer Ha CY u Pakynrer no Xumus u @apmanus Ha CY,
HNuctutyrute Ha BAH, rpynu B YHuBepcuteTH W HaydyHHM LEHTpoBe B I'epmanus, Pycus,
Wranus, Opannus, Manus. YBepeH ¢bM, Y€ KaTO MHOIOKpAaTeH crienuanu3anT B ['epmanus, a
CBIIO W TOCTAOKTOpaHT Ha DoHmanus ,,Anekcanabp ¢Gon Xymobonar“ B ['epmanus, Toit e
HaTpyHaJl COJUIHU 3HAHWS M HAy4yHO-MU3CIEAOBATEICKU OIMUT, KOUTO BIOCIEACTBHE €
OCBBPEMEHMJI U OCHBBPIICHCTBAJI KATO FOCT-U3CJIEA0BATEN B HAyYHH LIEHTPOBE B UyKOMHA.
BwxknaM akTMBHO ydyacTHE M CWIJIHO TIPEICTaBsHE B 3HauuTedeH Opoi (38) mpecTmkHM
MEKIyHAPOAHN KOH(EpeHIuH B 4yKOnHa, cbito U B bearapus (77) (cmopen Ilpumokenue
02b B mokymeHTanusATa IO KOHKYpCA).

[Tocturuaroro ot gon. XaIKUXPHUCTOB c€ JOMBJIBA OT ydyacTuero My B peauua (18) naydno-
u3ciaenoBarelicku mpoektd B mepuoga 1991 — 2020 r. (cnmewvk 08d u Ilpumokenue 13 B
JOKYMEHTAIMATa 10 KOHKypca) MO TeMaTukKara, B KOATO ToW e cnenuanuct. CrenuanHo
oT0ens3BaM PhKOBOACTBO Ha HayueH mpoekT (P-201), TouHo Mo TemaThkara U B 00JIacTTa, B
KOSITO € ekcrnepT - ,,KoxepeHTHa ja3epHa CIEKTPOCKONHsS HAa HOBU HEIMHEHHO-ONTHUYHH
Marepuann’”’. CieaBa aa ce noayeprae v, 4ye Aol XaIKUXPUCTOB € aKTUBEH YYaCTHHUK B JBa
HAYYHU MPOEKTA C €BPOIEHCKO (PMHAHCUpPaHE, KOUTO ca OT BakHO 3HaueHue 3a UDTT-BAH:
[Tpoektr UHEPA ,,IToBuiliaBane Ha Hay4YHUsi 1 MHOBAaIMOHHUS KamanuTeT Ha UOTT BAH B
obmacTTa Ha MHOTO(YHKIIMOHAJIHUTE HAHOCTPYKTypu'", EBpomeiicku mnpoekt mo 7-ma
Pamkoga IIporpama - U3caenoBarencku notennuan (REGPOT-2012-2013-1), ¢ koopanHaTOp
akan. n¢3u Anekcannbp ['eoprues IlerpoB, UOTT-BAH (01.10.2013r. — 31.03.2017r.) ¢
o10031cem 4.5 man. Eepo, a npyrust Ipoekt e COE ,,Hanmonanen LlenTsp mo MexaTpoHuka u
Yuctu Texnonorun”, BGO5M20P001-1.001-0008-C01, nmo OneparuBHa mporpama ,,Hayka u
obpasoBanme 3a uHTeaMreHTeH pacrex’, OITHOUP 2014-2020 r. (01.03.2018 — B MomeHTa —
31.12.2023), 6wooscem 3a UDPTT-BAH — 2 man. 16., ¢ koopauHatop mnpod. Ilmamen
CredanoB, Muctutyr mo obma m HeopranwvyHa xumusi, MOHX-BAH u pwpkoBoguTen ot
crpana Ha UDTT-BAH — npod. nd3u Xaccan Illamaru.



8. 3ak0ueHue:

Kannuparypara Ha noueHTt A-p ['eopru XaxkuxpucToB € JOCTaTbUHO CUIIHA, IPEACTABEHUTE
nokazatenctBa (MyOnMKaluy, LUTATH, U T.H.) YAOBIETBOPSABAT HambJIHO V3uckBaHusTa Ha
NOTT - BAH. [ouenTt n-p I'eopru XamxuxprucToB oTroBaps Ha U3UCKBaHUATA Ha 3aKOHA 3a
pa3BuTHE Ha akaJeMU4HHs chcTaB Ha Penyonuka bearapus (BPACPB) u IlpaBunmnuka 3a
HEroBOTO IIpWJIaraHe, a ChIO Taka Ha VMI3MCKBaHUATA, YCIOBUATA, IPABUJIATA U PELICHUSTA Ha
Hayunus cwvBer Ha MDTT B gombiHenue kbM IIpaBunHuKa 3a yclOBUSTa M pena 3a
npuaoOMBaHe Ha HAYYHU CTENICHH U 3a 3aéMaHe Ha aKkaJeMUYHU JAnbKHOCTH B BAH u moxe
na 6b1e u3bpan or Hayunus cpBer Ha UDTT-BAH 3a npodecop B UPTT-HEAH.

C ornenq Ha TOPHOTO, C MBbJIHA YOEAEHOCT MpENopbYBaM HA YBAKAEMUTE UJICHOBE Ha
HAay4YHOTO JKypHU Jla IjacyBaT IMOJOXKHUTEIHO 3a NPHUCHKAAHE HAa aKaJeMHYHATa JTbKHOCT
»Ipodecop® Ha nouent a-p I'eopru bopucnaBo XamKuXpuCTOB MO Hay4yHATa CICIUATHOCT
,JlazepHa ¢u3uka, (pU3uKa Ha AaTOMUTE, MOJIEKYJIUTE U (U3HKA HA BHIHOBUTE MPOIIECH .

Codwus, 6 dbespyapu 2020 1. Peniensenr:

/mpo¢. n3u Usan I1. Xpuctos/



REVIEW

on competition for acquisition of academic position PROFESSOR in the professional field
4.1, Physical Sciences, Scientific specialty "Laser physics, physics of atoms, molecules and
physics of wave processes”,
Reviewer: Prof. Ivan Petrov Christov - Sofia University “St. KI. Okhridski”, Physics
Department

According to the announcement in the State Gazette No. 78 of October 4, 2019, p.25/26 for
competition for open academic position "Professor" at the Institute of Solid State Physics
ISSP- BAS there is one candidate - Assoc. Prof. PhD Georgi Borislavov Hadjichristov from
ISSP-BAS. Assoc. Prof. Georgi Borislavov Hadjichristov has graduated with an excellent
grade of 5.78 from the Faculty of Physics, Sofia University, with specialization Engineering
Physics - Quantum Electronics and Laser Technique. From 1985 to 1989 he has been a PhD
student in the Department of Quantum Electronics, Physics Department, Sofia University. In
1990 he has defended PhD degree in the field of Physical Electronics, incl. Quantum
Electronics. Since 1990 he has worked at ISSP-BAS as a research assistant. Since 1999 he has
been an associate professor at the same institute.

1. General description of the materials presented
In the competition for the “professor” position, the candidate Assoc. Prof. Dr. G.
Hadjichristov has submitted all the documents according to the requirements, conditions, rules
and decisions of the ISSP Scientific Council in addition to the Rules for acquiring academic
degrees and for occupying academic positions at the Bulgarian Academy of Sciences. The
materials completely cover the subject of the competition. The documents submitted are
arranged neatly, the results of the scientific activity are presented correctly.

Assoc. Prof. Georgi Borislavov Hadjichristov participated in the competition with 64
publications, which have been referenced and indexed in SCOPUS and Web of Science
databases, and these are with Impact factor or Impact rank (list 08a in the competition
documentation). Of the scientific publications presented, 7 are based in Applicant's
habilitation work (with a score of 120, at 100 required), 6 of which are in specialized
scientific journals with Impact factor and one in SPIE edition with Impact rank. In these
papers, the candidate is the first author, showing his leading role in the research made. After
thoroughly acquainted with all the materials in the competition, as well as the whole
applicant's scientific activity, | have every reason to believe that he has a significant scientific
contribution to the presented publications.

Outside of his habilitation work, the applicant has submitted 34 publications in reputable
scientific journals with impact factor, 23 publications in journals with impact rank, and two
book chapters (indicator D.8). In my opinion, in most publications Assoc. Prof. Hadjichristov
has a leading role: at 40 of these he is the first author and there is an article where he is a sole
author. Among the journals 1 noticed Applied Surface Science, Optics and Lasers in
Engineering, J. Applied Physics, et al. There is a good balance between publications in
specialized scientific journals and the reports at international conferences, published in
Proceedings of SPIE, 15 - in J. Phys. Conf. Ser., 4 - in AIP Conf. Proc.)



There is no doubt that in this group of indicators, the candidate is a leading contributor to the
majority of the presented papers and his scientometric data fully cover the requirements of a
professor at the ISSP-BAS. In both indicators C and D, the sum of the candidate's points
satisfies the national minimums requirements for the position of professor, as well as the
specific requirements in ZRAS-BAS, in some cases significantly outnumbering these. It
should be noted that all publications with which Prof. Hadjichristov participated in the
competition, are after his habilitation as an assistant professor. As per the regulation, there is
no overlap between these publications with scientometric data in the lists with which the
candidate is registered with the NACID for associate professor.

In the competition, Assoc. Prof. Hadjichristov participated with a total of 235 citations of his
work (470 points on indicator E.11, at 200 points required, list 08b in the documentation).
There is no overlap of these citations with the lists with which the candidate has been
registered with NACID for associate professor. Lists 08c and 08d, and the relevant
Appendices 13 in the tender documentation show that Assoc. Hadjichristov has been a co-
advisor of two PhD students, and has participated in numerous national and international
research projects. They earn 267 points on criterion E, which exceeds the required 150. With
respect to these lists, and to all others, all necessary evidences are presented.

2. Characteristics of the applicant's scientific and applied activities

The works with which Assoc. Hadjichristov participates in the competition are for the most
part experimental, but also theoretical models appropriate for the physical interpretation have
been involved. They are clearly interdisciplinary in nature. The achievements of the candidate
are mainly the result of his work in Bulgaria, which, of course, is very good and contributes to
the development of the scientific institution in which he works - ISSP-BAS. On the other
hand, the same this also applies to that part of his scientific production which has been
realized as a result of the collaboration and in the co-authorship with scientists from abroad
(France, Italy, India), which is acknowledgment of the applicant's scientific capacity.

Associate Professor Georgi Hadzhihristov has a significant contribution to the field of
experimental and applied physics, mainly related to optics and spectroscopy, such as:
interaction of laser radiation with new materials and structures, in general in the field of linear
optics and laser spectroscopy, in particular, spectroscopic examination of organic polymers
and polar media, laser-induced luminescence of new Eu®* metal-organic complexes,
spectroscopy of ion-implanted polymers, nano-layer spectroscopy, interaction of
polymer/liquid crystal composite materials with coherent optical waves, studies of new
photoactive nematic liquid- crystal systems-mixtures and nano-composites, etc.

The applicant's scientific activity is described in detail in his contribution report (Annex 3).
The original scientific contributions are classified and systematized correctly for all directions
in which he worked, paying attention also to the applied side of research. It can be argued that
the scientific results obtained are useful for optimizing the technology for preparation of new
multifunctional organic materials and structures, as well as the creation of elements and
devices based on them, which I appreciate.

I will focus next on some specific results of the applicant's work, which | think are most
significant:



2.1. Of considerable interest are the candidate’s studies in photochromic polymers and
polymer-based media by coherent anti-Stokes Raman scattering (CARS). In that field, an
important original scientific contribution of great practical importance is the proposal for
using integral transformations for processing and analysis of the complex optical spectrum of
the CARS signal together with the Kramers-Kronig integral transformations. It is also
important to note the experimental system configured by Assoc. Prof. Hadzhihristov at ISSP-
BAS for a nonlinear laser spectroscopy and in particular for CARS.

2.2. The second group includes three research papers on new specially synthesized highly
luminescent european complexes with important practical applications - fluorescent
biomarkers. The development is for important areas such as microbiology, biochemistry,
molecular biology, biomedical diagnostics, control and analysis (e.g., by fluorescence
microscopy). The original contribution here is the proposal for pre-resonance excitation of the
complexes, which can be used effectively and efficiently in state-of-the-art laser-scanning
fluorescence microscopes and for fluorometric applications, e.g. as fluorescent markers for
bio-objects.

2.3. Combining 15 works, the third series of scientific contributions is related to ion-
implanted transparent polymers as an important class of complex multifunctional organic
materials, configurations and structures. In most of the works here (note that 11 of them are
with high impact factor, 6 fall in quartile Q1 and 4 - in quartile Q2), the candidate is the first
author. As far as | am known, the polymer material polymethyl methacrylate is candidate’s
own choice together with the specific way of ion implantation to obtain the desired surface
modification of this polymer. Following carefully the publications, | believe that in the field
of ion optics and spectroscopy implanted transparent polymers Assoc. Prof. Hadjichristov has
a proven expertise. About his scientific contributions to this area it is sufficient to point out
four of his achievements

- The all optical mechanism for the increased reflectivity of ion- implanted transparent
polymers has been established for the first time - especially in the UV and near infrared
regions, which is important for different miniature waveguide and diffraction optical
structures, elements and devices for photonics and optical communication.

- Coherent optical technique (pump-probe laser interferometry) has been applied for the first
time to investigate two nano-layers in ion-implanted transparent polymers.

- It is shown for the first time that the presence of a nanoscale configuration of two adjacent
nanostructured ion-modified layers and electrically conducting system (network) of carbon
nanoclusters yields possibility to accomplish effective field effect in the sandwich structure of
the type dielectric /semiconductor/ insulator formed into an ion-implanted polymer.

2.4. With regard to the fourth group of contributions (the scientific results are published in a
chapter in the book), | can also claim that they are of great practical importance, because
through various spectroscopic methods investigate biocompatible diamond-like carbon
nanosheets applied on HiTech devices for medicine and biomedicine, in this case -
specifically cardio-stents, and also tools made of medical steel. Assoc. Prof. Hadzhihristov is
the first author here.

2.5. In the fifth group of scientific contributions includes the results of the work of Assoc.
Prof. Hadzhihristov for another important class of composite electro-optical materials -
polymer-dispersed liquid crystals (PDTK), with great practical application in a number of
areas of life and in industry. It is important that for description of the effects of the interaction
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of coherent optical waves with these materials Assoc. Prof. Hadzhihristov and his co-authors
(among them is a research team from the University of Calabria, Italy) not only use already
developed theoretical models, but also offer new models and methods.

2.6 .Groups 6 - 8 of the scientific contributions are thematically related, starting from nematic
liquid crystal 'host-host" mixtures whose function is based on trans-cis photoisomerization of
photochromic azo- molecules as photoactive agents, and results in photofunctional nematic
liquid crystal nanocomposites operating on the same principle but incorporating quartz
nanospheres, with applications in photo-controlled electro-optics, adaptive optics and
photonics. For the first time a strong photo-induced response has been obtained and efficient
photo-controlled electro-optical modulation in thin, non-metallic layers from photoactive
nematic layers, with dynamic range strong enough for photo-controlled applications, namely
in various opto-optical and opto-electro-optical photonic and sensing devices.

The scientific contributions in this group are appropriately shaped and properly reflect the
applicant's personal involvement. Particularly important is his work on the study of
nanostructured nematics - nematic liquid crystal nanocomposites obtained by doting with
metallic (gold or silver) and non-metallic (graphene or quartz) nanoparticles. The results
achieved in these studies (section 6 of the scientific contributions) are important both from
fundamental and applied point of view and provide additional light on the corresponding
physical mechanisms of interaction between the components in the nano-filled nematics and
in nematic nanocomposites. Of particular importance is the paper in J. Appl. Phys.
(publication D7.29 ¢ the competition documentation), which demonstrates a fundamentally
new electro-optical effect in thin planar films of nematic liquid crystal nanostructured with
nanospheres of gold covered with nano-thin polymer layer.

2.7. The last group (9) of the scientific contributions presented includes 11 papers on new
solids polymer and flexible polymer/liquid crystal composite electrolyte systems - sodium-
ion- conducting. That work has been done since 2017, and it is a very promising direction for
the current work of the applicant. In the publications presented in this section, the scientific
contribution of Assoc. Prof. Hadzhihristov consists mainly in characterization of newly
synthesized electrolyte materials by: optical spectroscopy in UV-Vis-NIR, X-ray diffraction,
complex electrical impedance spectroscopy and complex dielectric spectroscopy. Considering
the development and progress of this extremely promising research area, | recommend that
this work be continued.

3. Pedagogical activities
The documents presented show that Prof. Hadzhihristov was a scientific consultant to two
successfully defended doctoral students, one young scientist, one graduate student, and one
intern. | can assume with confidence that Mr. Hadzhihristov possesses the necessary
organizational and managerial skills acquired over the years.

4. Categorization of the applicant’s scientific achievements
From the above review of the most significant contributions of Associate Professor
Hadjichristov, one may conclude, that his scientific contributions are summarized in:

- demonstration by new means of significant new sides of existing scientific fields, problems,

theories, hypotheses: contributions 11.1, 11.3, I11.1, I11.5, I11.7-111.9, IV.1, V.5-V.7, VI.1, V1.4,
VIL3.2, VII .4.1, VIII.1, VIIL.3, VIIL5, IX.2, IX.6-1X.8
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- creation of new classifications, methods, constructions, techniques: contributions 1.1, 1.2, 1.3,
H.4,1v.2,v.1,V.3, V.4, V1.2, V1.3, V1.4, VII.1.1, VIl .14, VII1.1 and I1X.1

- obtaining and proving new facts: contributions I1.2, 111.2, 111.3, 111.6, 111.9, V.2, VI.1, VI.3,
V1.4, VIIL.1.3, VII.1.4, VII.2.1, VII.3.1, VII.4.1, VIIL.1-VIIL5, IX.2-1X.6

The contributions are marked as in the Competition Documentation Author Reference - List
03). Their categorization is in the order set out in the REQUIREMENTS, CONDITIONS,
RULES AND DECISIONS of the Scientific Board of ISSP-BAS.

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

I made a reference to the citations of Assoc. Prof. Hadjichristov, which showed the following
results. According to Scopus the two most cited works are "Structural and dielectric properties
of NalO4" - 2017 (cited 21 times) and "Reflectivity modification of polymethylmethacrylate"-
2008 (cited 19 times). Other papers also have relatively high number of citations - an average
of 5-10. According to Scopus the candidate was cited a total of 300 times (with self-citations
of all co-authors excluded). Beside that, Web of Science shows a few more independent
citations. The main citations are in reputable specialized scientific journals in the field of
physics and applied physics, with high impact factor, that makes an excellent impression and
is an indicator of international recognition. That relatively large the number of citations
adequately reflects the significance of the scientific results achieved by Assoc. Prof.
Hadjichristov. This is evidenced by the fact that 15 of the citations are named in the texts of
the citation publications. It is worth mentioning the large number (70) of significant citations
that the applicant has presented in his competition documentation. The Hirsh factor for Dr.
Hadjichristov in Scopus is h = 10 (without self-citations), which | would consider very good
in view of all specific objective factors and circumstances. | have not noticed any negative
citations. It also makes a nice impression the steady upward trend in the citations of Assoc.
Prof. Hadjichristov's work over the years. That's right, for example in 2019, 54 independent
citations were noted in his Scopus profile, most of them have been for the works done in the
last 5 years, which is indicative of his scientific activity and fresh scientific results.

6. Critical notes of the reviewer on the submitted works, including the literary
works the applicant's awareness
I have no comment on the applicant's scientific work or the quality and importance of the
applicant’s results, and the originality of his scientific contributions. | have also no comment
on the publications and materials provided on the competition. I also have no questions to the
candidate.

7. The reviewer's personal impressions of the applicant and other information not
mentioned in the preceding paragraphs.
Assoc. Prof. G. Hadjichristov was a member of a team of a research project under contract
with the National Scientific Fund at the Ministry of Education and Science which | was the
leader of and had the opportunity to discuss with him a number of scientific and research
issues. My impressions are excellent, both scientifically and personally.
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As can be seen from the documents presented, Assoc. Prof. Hadjichristov worked with
researchers from the Physics Department of Sofia University and Chemistry and Pharmacy
Department of Sofia University, various Institutes of BAS, groups at Universities and
research centers in Germany, Russia, Italy, France, India. | am convinced that as a multiple
postdoctoral fellow in Germany and also a postdoctoral fellow at the Alexander von
Humboldt Foundation in Germany, he has accumulated solid knowledge and research
experience, which he has subsequently updated and perfected as a guest researcher at
scientific centers abroad. | can see strong involvement and strong presentation in a significant
number (38) of prestigious international conferences, also in Bulgaria (77) (according to
Annex 02b in the tender documentation).

Prof. Hadjichristov's accomplishments are complemented by his participation in a number of
(18) research projects in the period 1991 - 2020 (list 08d and Annex 13 in the competition
documentation) on the subject in which he is a specialist. | specifically note the leadership of
a science project (F-201), specifically on topics and in the area where he is an expert -
"Coherent laser spectroscopy of new nonlinear optical materials”. It should be emphasized
that Assoc. Prof. Hadjichristov is an active participant in two scientific projects with
European funding that is vital to the ISSP-BAS: INERA project “Increasing the scientific and
the Innovative Capacity of ISSP BAS in the Field of Multifunctional Nanostructures ",
European project under the 7th Framework Program - Research Potential (REGPOT-2012-
2013-1), co-ordinated by Acad. Prof. Alexander Georgiev Petrov, ISSP-BAS (01.10.2013 -
31.03.2017) with a budget of 4.5 million Euro, and the other project is CoE "National Center
for Mechatronics and Clean Technologies”, BGO5M20P001-1.001-0008-C01, according to
Operational Program "Science and Education for Intelligent Growth”, OPNOIR 2014-2020
(01.03.2018 - in present - 31.12.2023), budget for ISSP-BAS - BGN 2 million, with
coordinator Prof. Plamen Stefanov, Institute in General and Inorganic Chemistry, IONH-BAS
and head by ISSP-BAS - Prof. Dr. Hassan Shamati.

8. Conclusion:

The candidacy of Assistant Professor Dr. Georgi Hadzhihristov is strong enough, the evidence
presented (publications, citations, etc.) fully meet the requirements of ISSP-BAS. Associate
Professor Dr. Georgi Hadjichristov meets the requirements of the Law on Development of the
Academic Staff of the Republic of Bulgaria and its Implementing Regulations, as well as the
Requirements, Conditions, Rules and the decisions of the Scientific Council of ISSP-BAS in
addition to the Rules of Procedure for the acquisition of degrees and academic positions at
BAS, and therefore he may be elected by the Scientific Council of ISSP-BAS as Professor.

In view of the above, | strongly recommend that the Honorable Members of the Scientific
Jury vote Positive for awarding the academic position of "Professor" to Assistant Professor
Dr. Georgi Borislavov Hadjichristov in the scientific specialty "Laser physics, physics of
atoms, molecules and physics of wave processes."

Sofia, February 6, 2020 Reviewer:

/ Prof. Ivan P. Christov, Dr.Sci./
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