CTAHOBHUIE
IIo koHKYpC 32 akageMUYHATA JUTBXKHOCT ,,IIpodecop” mo
npodecuoHaHo HanpasJjenue 4.1. ,,du3nyecku Haykun”,

Hayuna cnenuaJsaHocr ,,JlazepHa ¢puszuka, pusuka Ha aTOMHUTE, MOJIEKYJIUTE U MJa3Mara, u
(u3uka Ha BBJIHOBHUTE NIpoOLECH*,

o0siBeH B /IbpikaBeH BecTHHK Opoii 78 ot 4 oktomBpHu 2019 1., cTp. 25/26.

¢ kanauaat: I'eopru bopucaaBos XaxKuxXpucros,
JAOKTOP, noueHT B JlabopaTtopusi Ontuka u Cniekrpockonus, HanpasJjaeHue ,,Ou3uyna

Ontuka n Ontuyau Meroan” B UHcTuTyT 0 ®@usuka Ha Tespaoro Tsano (MPTT-BAH)

Penensent: Ilpodecop ndpu Jlrooomup Munues Kopaues, UHcTuTyT 10 esiekTponuka BAH

I. IIpeacraBeHU AOKYMEHTH

HoueHT n-p XaJKUXpUCTOB € MPEICTaBUI U3UCKBAHUTE TOKYMEHTH IO 3akoHa 3a Pa3zButue Ha
Axanemuuynus CbcraB Ha PenyOmuka bwiarapust (3PACPE), mpaBuwninuka keM 3PACPB u
npaBuiHuKa 3a npunarade Ha 3PAC wa UHcturyT mo ¢wusumka Ha TBBpAoTo Tsuio — BAH 3a
3aeMaHe Ha aKaJeMUYHU JUTbKHOCTH.

I1. O6110 onMcaHMe HA MPeICTABEeHNTEe MaTepUAJIH

B koHKkypca 3a akagemMuyHarta JbxKHOCT , IIpodecop™ (o6siBen B bpkaBen Bectnuk, Opoit 78
ot 04.10.2019 r.) kanauaaThT yuactBa cbc 70 HayuHu myOmukanuu. OOumsaT Opoil Ha HAyIHHUTE
nyOnukanuu 3a uenus TBopuecku nepuoj € 130. Hayunure npuHocH U pe3ynTaTy Ha KaHIuIaTa
ca CEeJIGKTUPAaHU B JICBET OCHOBHH HAIpaBJICHUS-PA3/ICNU, CIOPEI H3CICABAHUTE MaTepUAId H
MPUIIOKEHUTE METOAM 3a u3cieaBane. CienBa Ja ce oTOENEk M, Y€ U3CIEIBAHUTE KOMIUICKCHU
MHOTO(YHKIIMOHAIHA OpPraHWYHU MaTepuand, KOH(PUTypanmuu ¥ CTPYKTYpH ca HOBH,
aBaHrapJHH, MHOBATUBHHU — aTPaKTHUBHH 3a Pa3HOOpPa3HU MpaKTUUEeCKU mpuiioxeHnus. IloBedero
OT MaTepPHAJIUTE Ca KOMITIO3UTHA — MHOTOKOMIIOHEHTHH, ¥ 3HAYUTEITHA YacT OT TSAX Ca OpraHUYHH
(cUHTeTHMYHM) TOJMMEpPH WM Ha Oa3ara Ha monuMepu. loimsiMa YacT OT M3CIEABAHUTE
MaTepualld BKIIOYBAT HAHOCTPYKTYPHUPAaHH KOMIIO3UTH, KOUTO Ca Cpel Hai-MOJEPHUTE
MaTepualii B MOMEHTa. TexXHUTe YHUKAIHU CBOMCTBA HAMHpaT MPUIOKEHUE 32 pa3pabOTBAHETO
Y YCHBBPIICHCTBAHETO Ha CHhBPEMEHHHU YCTPONCTBA 32 ONTOCIEKTPOHUKATa U HHPOPMAIIMOHHUTE
TEXHOJIOTUH, EHEpProClecTsABAIIUTE M MOOWIHHUTE TEXHOJOTWH, KOHBEpPCHUATA HAa EHEeprusra,
KOHTPOJI B PEaTHO BpeMe Ha TEXHOJOTHYHH MPOIeCH U 1Ip. BaxkHO B citydas €, 4e CbOTBETHHUTE
HAyYHH M3CIIE/IBaHUS Ha 0. Xa/PKUXPHCTOB M ChAaBTOPH Ca MPSKO HACOYCHW KbM KOHKPETHH
TIPUIIOKCHUSI.



3a wW3CieIBaHETO HA IMOCOYCHUTEC MaTepUaid W CTPYKTypH, B paborata Ha JOI.
XaKUXPUCTOB Ca M3MOJI3BAaHU BHCOKO-UYBCTBUTEIHN ONTHYECKU U CIEKTPOCKOMUYECKH METOAH
YU CKCICpUMEHTAIHA TEXHUKH, KOWUTO TIO3BOJISABAT Jla CE€ OTKPUBAT BAXKHU CTPYKTYPHH U
(YHKIIMOHATTHN XapaKTePUCTUKH Ha U3CIEABAHUTE OOCKTH, OT 3HAUCHHE 32 KOHKPETHOTO UM
npuitokenue. [Ipu ToBa, ¢ oriie Ha MPUIIOKEHHITA, MATEPHAITUTE Ca U3CIICABAHN KOMIUICKCHO —
I[EJICHACOUYCHO M CUCTEeMATHUYHO Cca M3MEPEHU TEeXHM (PU3NYHM XAPAKTEPUCTUKH, HAIMPaBeHA €
KOpenaiuss MeXIy TIX, U € OICHEHO KaK MOAH(DHIIMPAHETO HA MATCPUAIHNTE CE OTpassBa Ha
(yHKIIMOHATTHUTE UM BB3MOXKHOCTH. MoOe J1a ce Kaxe, ue B paboTara cu ao1. XaJKUXPUCTOB
MMa TpeABHI 'KOMIUICKCHO XapakTepu3WpaHe Ha MyJITHQYHKIMOHAIHU  MaTepHaH,
KOH(QUTYpallM W CTPYKTYpH', Thil KAaro Te BCHUYKU Ca XapaKTEepU3HUpPaHU C MO HAKOJIKO
eKCIIepUMCHTATHN TexXHUKH. llenta e Owma nma ce moMydd MaKCHMAlTHO-TIBJIHA (u3udecka
nH(pOopMaIIKs 3a CBOWCTBATA HAa M3CJIEIBAHUTE MaTepUall, KOH(GUTYpaIluu U CTPYKTYPH, U CMEIO
MOTa Jia TBBP/IS, Y€ MOCTABEHATA I1eJ1 € HAIIBJIHO IOCTUTHATA.

ToBa e egHa OT Hall-CUJIHHTE CTpaHM Ha KaHOUAATa - W3IOJI3BAHETO HAa KOMIUIEKCHHUS
nmoxxox 3a wmiciensaHe. Kato Hawamo, choOpa3HO MmpoOiiema 3a peliaBaHe, ce H3Tpakia
HeoOxoauMaTa eKCIEpUMEHTal Ha amapaTypa, NpOBEXJaT ce Cepus OT EKCIepUMEHTH,
00paboTBaT ce MOJYyYEHHUTE pe3ydATaTH M Ce NpaBU TeopeTuyHa oOocHOBKa. [Ipuioxkenu ca
CHbBPEMEHHHU METOIM 3a U3CIIEJIBAHE HA CIEKTPATHU XapaKTEpUCTUKU, OCHOBABAIIH ce Ha OBP30
npeoOpazoBanue Ha Dypue. UHCICHOTO MHTETPHpPAHE HA CIEKTPU CIYKU 3a OMNpEIeNsTHEe Ha
BaYKHU XapaKTEPUCTHKU HAa KyOMYHATAa HEJIMHEHHOCT Ha HEJIMHEWHO-ONTUYHU MaTepUaNIU, KaKTO
Y 32 KOHCTPYKIIHsI Ha Mpoduiia Ha ONTHYECKO BBH30YKIaHE MPU PE30HAHCHO YETUPHUBBIHOBO
CMECBaHE B MOJIEKYJIHU CHCTEMHU.

Karo emHuM OT CBHINECTBEHUTE OPUTMHAIHM HAay4YHH MPUHOCH HA KaHIUAaTa Mora Ja
rmocoya HW3CIEABaHUATA MO HEJIWHEWHA ONTHKAa M HEJMHEWHa Jla3epHa CIEKTPOCKOMHUs Ha
OpPraHWYHU TIOJUMEPU U TOJSpHHU cpenu. TakuBa MaTepuand MMaT MIMPOKO TMPHIOKECHHE B
OINTOEJIEKTPOHMKATA, HEJIMHEHHAaTa ONTHKA W MHTerpaiHaTa ontuka. Ha 0azata Ha coOcTBeHO-
pa3paboTeH KBaHTOBO-MEXaHUYEH TEOPETUYCH MOJEI, 32 IPHB BT 32 MOJEKYJIHU CheIUHEHUS,
MakKpO-MOJIEKYJIU M CHUCTEMH CBC CPABHUTEIHO TOJEMH IIOCTOSHHU JWUIOJHA MOMEHTH €
MOKa3aHO C YUCIICHO MOJENIMpaHe, Y€ B TAX MPHU OMPEACIICHU YCIOBHS MOTAT Ja ce€ pealu3upar
MHOTO €(QEeKTUBHU HEJIUHEHHO-ONTHYHU e(QEeKTH, KaTo: HETMHEHHO OTpakeHHWe, HEIUHEHHO
MOTJTBIIAHE W HEIMHEWHO MpeuyymnBaHe Ha KOXEPEHTHHU ONTHUYHU BBIHU. M3cnenBanure edextu
ca OT MOAYEPTaH UHTEPEC 3a PA3IMYHU MPUIIOKEHUS B HENTMHETHAaTa ONTHKa U (POTOHMKA, B TOBA
9UCIIO U (DOTOKOHTPOIMPYEMHUTE TAKUBA, & CHIIO U 32 THHKOCIOWHHM TOKPUTHUS Ha OYMIIA 3a
3aIUTa OT MOIIHU UMITYJICHH JIa3epHU JIb4YeHUS (TI01poOHO omrcaHo B mybnukarmus B4.4), koeto
CMSITaM, 4€ € OPUTHHAITHO MPEATIOKEHUE 32 MPAKTUIECKO MPUIIOKECHHUE Ha MOJIIpHU cpeau. He ce
ydyJBaM, Y€ OCHOBHATa YacT Ha XaOWJIMTAIIMOHHUS TPy (IMyOJMKanuuTe 1o mokasaren B4) Ha
Jou. XaKUXpPUCTOB € IIOCBETEHA HAa HEJIWMHEWHaTa ONTHKAa W HEJIUMHEWHATra Ja3epHa
cnekTpockonusi. Kato uzcnenosaren B cbliaTa ooiact, 100pe MU € U3BECTHO, Ye TOBA Ca €IHU OT
TIaBHUTE H JIOOMMHM TEMaTWKH B HEroBaTa Hay4yHO-M3CIeaoBaTencka neitHoct. ['operro
IpernopbyBaM paboTara B Ta3M HAcoKa Jla MPOABIKU, €PEeKTUTe HMMaT rojiiM MOTEHUHUAN 3a
MIPUIIOKEHUS, U 32 TIO-HATAThIIHA pa3paboTka.

3HAYUTENHA YacT OT XaOWIMTAa3UOHHUS TPYJ BKIIOYBA OPUTHHAIIHU HAYYHH PE3YyITaTH OT
W3CIEABAHETO HA EBPONMUEBU JTYMHHECIEHTHH KOMIUIEKCH, KOETO € OCBIIECTBEHO C KBbCH
(HaHOCEKYH/JHA TPOIBIDKUTEIIHOCT) M ChC CBPBXKBCHU ((PEMTOCEKyHAHA MPOIBIKUTEIHOCT)
nazepan umiyicu. OmnpeneneHu ca KIOYOoBH (POTOPUINYHH M EMHCHOHHU XapaKTEPUCTUKH
(kaTto: emMHucHOHHa €(EKTHBHOCT, KBAaHTOB M0OWMB, BpEeMEHAa Ha H3CBETBAHE/JIYMHUHECIICHIIVS),



(OTOCTAOMITHOCTTa HA W3CIEABAHUTE EBPONHEBH KOOPJMHAIMOHHUM KOMIUIEKCH B CHIIHO-
pa3peeHH pa3TBOPH, KAKTO U ONTUMAIHUTE YCIOBUS 3 TAXHOTO (DOTOAKTHUBHPAHE.

[IpaBu BHewarseHWE MHOrooOpa3MeTo OT 3aJayd, IOCTaBEHW WU PEIIeHH OT JOL.
Xa/PKUXpHUCTOB B HEroBaTa HaydHa Kapuepa. bux otOens3an kato mpumep M3CIeIBaHUATA MY,
Yype3 KOUTO 32 I'bPBU I'bT € YCTAHOBEH ONTHUYECKHS MEXaHU3bM 3a yBEJIMYEHATa OTpakaTeiaHa
CIOCOOHOCT Ha HOHHO-UMIUTAHTUPAHU pO3payHU OJIUMEpHU B Onu3KaTa
yIATPaBHOJICTOBA/BHOJIETOBA CIIEKTpaJIHA 00JAaCT, KOMTO ca OT W3KIIOUUTETHO 3HAYCHHUE 32
nofo0psiBaHE Ha ONTHUYHHUTE XapaKTEPUCTUKU HA BBTPEIIHO-OYHHM IIJIACTUYHU JICHIH 3a
oranmonorusita. HOBOCT CHIIO € W TPaH3UCTOPHO-MOJOOHUST €PEeKT, OTKPUT B OpraHHYHATA
CTPYKTypa Ha HOHHO-UMIUIAHTHpaH NOJUMEp, KONTO € aTpakTHMBEH 3a OpraHuyHaTa
elekTpoHuka. ToBa ce /J0Ka3Ba OT MHOTOKPATHOTO LIUTUPAHE HAa CHOTBETHUTE pE3yiTaTH B
HayyHata jutepatypa (25 B Scopus, Ha pabotute I'7.3 n I'7.12, a u3BBH Scopus — TOMBIHUTEIHO
ome 10).

KanaupateT e yuyacTHUK B 18 HaydHOM3CIEIOBAaTEJICKH NPOEKTa, KaTo OT TiIX 2 ca
eBporneiicky, 10 ca c ®HU na MOH, 6 ca mexxyHapoHu.

XaPKUXPHUCTOB € OMJT Hay4yeH KOHCYJITAHT Ha JIBaMa yCIEIIHO 3aIlUTHIN JOKTOPAHTa.

II1. HaykoMeTpU4HHM MOKA3aTeJ

Hayunurte mnyOnukauuu, MpencTaBeHM OT KaHAuAaTa B KOHKypca 3a MNpuAoOMBaHE Ha
Hay4yHaTa JAIbxKHOCT ,,IIpodecop, ca 70 Ha Opoit u ca pasmpeaesieH! KakTo Clie/Ba:

[To mokazaren B: (myOnmukamuum paBHOCWIHM Ha xaOwnmuramuoneH Ttpyn): Illect
nyOnuKanuu B criMcaHus ¢ BUCOK MMMAaKT (aktop (UD) u enna B COOpHUK HAa MaTepuanu OT
MeXIyHapoaHa KoHdepeHus ¢ umnakT padnr SJR. BbB Bcwuku myOnauKanmuu KaHAWAATHT €
II'BPBU U KOPECIIOHAMPAIL] aBTOP, KOETO MOAYEpPTaBa BOJEIIATAa My pOJIi B CbOTBETHUTE HAYYHHU
W3CIIC/IBAHMSL.

ITo mokazaren I'7: Tpunecer u yetupu HayuyHH ctaTtuu B u3ganus ¢ U®. Tpsbdsa na ce
oTOeNexXu, Ye TosiMa 4acT OT CTaTHUHUTE ca MyOJIMKYBaHU B CIIUCAHMSI C BUCOK Hay4eH PEeHUTHHT -
16 cratuu B criucanus ¢ kBaptui-kateropus Ql u 16 B crimcanus ¢ Q2. J[oObpo BmewariaeHue
MpaBd OTHOCHUTETHO HHUCKHMIT Opod Ha CHaBTOPUTE B OCHOBHAaTa 4acT oT Tpynosere. I[lo
nokazaren I'7 uma ome ceaem mnyOnukanuu B COOpHUIM OT AOKJIaIM Ha TMPECTHKHU
MEXKIyHapoaHu HaydyHu koHdepeHmuu, ¢ SJR. Cnexasa nma ce momueprae u (akra, 4e JOII.
Xa/DKUXPHUCTOB € IbPBU aBTOP B MOBEUYE OT MOJOBHHATA OT IyONUKAIMMUTE 1Mo mokaszaren ['7.
ToBa cBUAETENCTBA 32 HEMOBUS CHILECTBEH IPUHOC U 33 BOJENIA POJIS B U3CIEABAHUATA.

[To nokazaren ['8: /IBe riiaBu OT KHUTH, HA KOUTO AOL. XaJKUXPUCTOB € IbpBU aBTOp. He
Ce ChbMHSIBAaM B OIpeAeIAllaTa My pOJs B HAy4YHUTE H3CJICABAHHUS W B HMHTEpIpETAlUATa HA
pe3ynrarure.

OO6mmsT Opoii ToukH 1Mo mokasarenu B — E HajgBuimaBa nmpenopbYUTETHUTE KPUTEPUH 32
npuaoOMBaHe Ha aKaJeMUYHaTa JIBXKHOCT ,,[Ipodecop®, npuetn ot Hayunus CeBer Ha UDTT-
BAH. OnpeneneHo, Te MHOTOKpaTHO HAJBHIIIABAT W HAlIMOHAIHUTE Kputepun. KakTo ce BmxkIa
OT TpuwiokeHaTa Tabmuma (HokymeHTH 12a u 12b B pmokyMmeHTanusTa IO KOHKYpca),
HayKOMETPUYHHUTE TIOKazaread Ha KaHauaara (1922 ToYku) 3HAYUTETHO HAAXBBPIAT
MmunuManiaute uduckpanus cnope 3PAC-UDTT (720 Toukw).

B koHKypca 3a akajmemMuuHaTa JUTBXKHOCT ,,IIpodecop®, mom. XamKUXpUCTOB ydacTBa C
235 He3aBHCHMHU LUTHpAHHWS HAa HAy4YHU TPYyAOBe, cbriacHo Oazata manHu SCORPUS. Tosa
HaJIXBBPJIS MPENOPHhUUTETHUTE KpuTepun Ha MHcTUTyTa 1o ¢u3mka Ha TBHpAOTO Tsino-BAH.
Nunekewst Ha Xupm e H=10 (¢ u3kimoyBaHe Ha CaMOLUMTHPAHHUATA HA BCUUYKH ChaBTOPH), KOETO



CBHILI0 € MHOI'0 Noka3aTenHo. [Ipernenax gocTa OT UMTATUTE U YCTAHOBUX, Y€ T€ Ca MO3UTUBHU U
JlaBaT BUCOKA MEX/IyHapOJHa OLIEHKa Ha MPUHOCUTE HA KaHIHUaTa.

Hayunute mnpuHOCM ca [0 TojissMa CTENEH JUYHO JeJI0 Ha KaHauzaara. B
XaOUTUTAIIMOHHUS TPYA Te ca 8 Ha Opoi, 1 ce 0000I1IaBaT KaTo obocamsagane Ha Cbulecmeaysauu
snanusi u meopuu. Yerupu ot mpunocute (1.2, 1.4, 1.5 u I1.3) ca momyueHu 3a TBPBU MBT.
Cnenuanno npuHocu 1.4 u 1.5 Morat na ce mpUYUCIAT U KbM popmyaupane unu ob0cHo8asawe
Ha HO6a Hay4Ha obaacm uiu npooiem, Ho8a Meopus UIU XUNome3sd.

Pesynrature u3BbH XaOMINTALIMOHHUS TPy ca 0000IIeHu B ome 43 mpuHOCa, OT KOUTO
tpunecer (III.1, IIL.4, IIL.6-IIL.9, V.1, V.3-V.7, VI.1-VI14, VIL.1.1-VIL.1.4, VIL.3.2, VIILI,
VIIL.3-VIILS, IX.1, IX.2, IX.6-1X.8) ca mony4yenu 3a mbpBH IHT. Te3u MPUHOCH UMAT XapaKTep
Ha obocamseane Ha Cvbujecmeysawu 3Hanus u meopuu, Karo npuHoc IX.8 moxe na Obae
MPUYKCIEH U KbM Qopmyaupane uiu o60CHO8a8aHe HA HO8A HAYYHA 00AACM UNU Npobiem, HO8A
meopus Uy xunomesa.

IV. Hamam KpUTHYHH 0eJIeKKH 10 NMpeICTABeHNTe MaTepHaJIH.

V. 3akiaouenue

HaykxomeTrpuunuTte mokasaTenu Ha MpeJCTaBEHUTE OT KaHAMaTa MaTepHaly HAMIBJIHO MOKPUBAT
n3uckBanusaTa Ha UOTT-BAH 3a 3aemane Ha akajgeMu4HaTa JUTbXHOCT ,,[Ipodecop”. C ornen Ha
aKTyaJHOCTTa, 3HAYUMOCTTA W MEXIyHapOJHOTO TMPHU3HAHWE HA HEroBaTa Hay4YHa JCHHOCT M
Hay4YHU TMPUHOCH, 32 MEH HsAMa ChbMHEHHE, 4e IOIEeHT I-p ['eopru XamKuxpucTOB € MHOTO
MTOAXO/IAI 3a aKaJleMUYHaTa JUThKHOCT ,, I [podecop” chriaacHo 00sSBEHHS] KOHKYPC.

Hanbano ybGeneno mpeanaraM Ha 4ieHoBeTe Ha yBaxaemoro Hayuno 7Kypu u Ha
yBaxxkaemuss Hayyen CbBer Ha HDPTT-BAH na raacyBar aoueHt Jaoktop Ieoprm
BopucnaBoB XaKuXpHCTOB Ja 3aeMe aKaJeMHYHATa JJIbxKHOCT ,Ilpodecop” B UPTT-
BAH, no npodgecuonanno nanpasjienue 4.1 ,,@U3MYHH HAYKH’, HAYYHA CHEUHATHOCT
»wJ/asepHa pu3nka, GU3NKa HA aTOMHUTE, MOJIEKYJIUTE U IJ1a3MaTa, U (U3HKA HA BLJIHOBHTE
npouecu“.

Hara: 07. 02. 2020 Peuenszent: [Ipod. adu Jlro6omup Kosaues

/moanuc/



EVALUATION REPORT

On a competition for acquisition of academic position PROFESSOR
in the professional field 4.1, Physical Sciences, Scientific specialty ,,Laser Physics, Physics of
Atoms, Molecules and Plasma, and Physics of Wave Processes”

according to the announcement in the National Official Gazette number 78 of the October,
4™ 2019, page 25/25

with the applicant: Assoc. Prof. Dr. Georgi Borislavov Hadjichristov

from ISSP-BAS, Laboratory of Optics and Spectroscopy, Section Physical Optics and
Optical Methods, at the Institute of Solid State Physics (ISSP-BAS)

Reviewer: Prof. DSc Lubomir Milchev Kovachev, Insitute of Electronics (IE-BAS)

I. Documents presented

Associate Professor Dr. Hadjichristov presented the documents required under the Law on
Development of the Academic Staff of the Republic of Bulgaria (ZRAS-RB), the regulations of
the ZRAS-RB and the regulations for the implementation of the ZRAS of the Institute of Solid
State Physics (ISSP-BAS) for the academic positions.

I1. General characteristics of the materials presented

The candidate for the academic position ,,Professor (as announced in the National Official
Gazette, issue 78, dated 04.10.2019) has 70 scientific publications. The total number of scientific
publications for the whole creative period is 130. The scientific contributions and results of the
applicant are selected in nine main sections, according to the materials studied and the research
methods applied. It should be noted that the studied complex multifunctional organic materials,
configurations and structures are new, advanced, innovative — attractive for a variety of practical
applications. Most of the materials are composite — multicomponent, and a considerable part of
them are organic (synthetic) polymers or polymer-based. Much of the studied materials include
nanostructured composites, which are among the most advanced materials currently available.
Their unique properties find application for the development and improvement of devices for
modern optoelectronics and information technologies, energy-saving and mobile technologies,
energy conversion, real-time control of technological processes, and more. Importantly, the
relevant scientific research of Assoc. Prof. Hadjichristov & co-authors is clearly directed to
specific applications.

For the study of the above mentioned materials and structures, in the work of Assoc. Prof.
Hadjichristov, were used highly sensitive optical and spectroscopic methods and experimental
techniques, which allow to discover important structural and functional characteristics of the
studied objects, relevant to their specific application. By that, in view of the applications, the
materials have been comprehensively studied — their physical characteristics have been
purposefully and systematically measured, correlation has been made between them, and it is
evaluated what impact has the modification of the materials on their functionality. Actually, in
his work Assoc. Prof. Hadjichristov deals with 'complex characterization of multifunctional
materials, configurations and structures', since they are all characterized by several experimental
techniques. The goal was to obtain the most complete physical information about the properties



of the materials, configurations and structures under study, and I can firmly say that the goal has
been fully achieved.

This is one of the strongest features of the candidate — the use of a comprehensive
research approach. First, according to the problem to be solved, the necessary experimental
equipment is built, then a series of experiments are conducted, the results are processed and a
theoretical interpretation is made. Modern methods for the study of spectral characteristics based
on fast Fourier transform are applied. The numerical integration of spectra is used to determine
the important characteristics of the cubic nonlinearity of nonlinear optical materials, as well as to
construct the profile of optical excitation in resonant four-wave mixing in molecular systems.

As one of the essential original scientific contributions of the applicant, I can refer to the
studies in the field of nonlinear optics and nonlinear laser spectroscopy of organic polymers and
polar media. Such materials are widely used in optoelectronics, nonlinear optics and integrated
optics. Based on a self-developed quantum-mechanical theoretical model, for the first time for
molecular compounds, macromolecules and systems with relatively large permanent dipole
moments, it is shown by numerical modeling that under certain conditions very efficient
nonlinear-optical effects can be realized in them, such as: nonlinear reflection, nonlinear
absorption, and nonlinear refraction of coherent optical waves. The effects studied are extremely
interesting for a variety of applications in nonlinear optics and photonics, including photo-
controlled ones, as well as thin-film coatings for protection against high-power pulsed laser
beams (described in detail in publication B4.4), that I think it is an original proposal for the
practical application of polar media. I am not surprised that the major part of the Habilitation
Work (publications on indicator B4) of Assoc. Prof. Hadjichristov is devoted to nonlinear optics
and nonlinear laser spectroscopy. As a researcher in the same scientific field, I am well aware
that these are some of the main and favorite topics in his research. I strongly recommend that this
work be continued, the effects have great potential for applications and for further development.

A significant part of the Habilitation Work involves original scientific results obtained by
the study of Europium luminescent complexes, which is performed with short (nanosecond
duration) and ultra-short (femtosecond duration) laser pulses. The key photo-physical and
emission characteristics (such as: emission efficiency, quantum yield, luminescence times),
photostability of the studied Europium coordination complexes in highly-diluted solutions, and
the optimal conditions for their photo-activation, were determined.

Very impressive is the variety of tasks assigned and accomplished by Assoc. Prof.
Hadjichristov in his scientific career. As an example, I would note his research which established
for the first time the optical mechanism for the enhanced reflectivity of ion-implanted transparent
polymers in the near-UV/violet spectral region, which is crucial for the improving of the optical
characteristics of intraocular plastic lenses for ophthalmology. Novel is also the transistor-like
effect found in the organic structure of ion-implanted polymer that is attractive for organic
electronics. This is evidenced by the multiple citations of relevant results in the scientific
literature (25 in Scopus, for the publications I' 7.3 and I'7.12, and outside Scopus - 10 more).

The candidate was a participant in 18 research projects, of which 2 are European, 10 are
with the National Science Fund by the Ministry of Education and Science of Bulgaria, 6 are
international projects.

Hadjichristov was a scientific consultant to two successfully defended PhD students.

I11. Scientometrics
The scientific publications presented by the candidate in the competition for the acquisition of
the scientific title ,,Professor* are 70 and are distributed as follows:



By Indicator B: (publications equivalent to Habilitation Work): Six publications in
journals with high impact factor (IF) and one in the proceeding of international conference with
impact rank SJR. In all these publications, the applicant is the first and the corresponding author,
which emphasizes his leading role in the relevant scientific research.

By Indicator I'7: Thirty-four scientific articles in journals with IFs. It should be noted that
most of the articles have been published in journals with high scientific rating — 16 articles in
journals with quartile Q1 and 16 in Q2 journals. The relatively low number of co-authors in the
main part of the works makes a good impression. By Indicator I'7, there are seven more
publications in proceedings of prestigious international scientific conferences, with SJR. It should
also be emphasized the fact that Assoc. Prof. Hadjichristov is the first author in more than the
half of the publications included in the group related to the Indicator I'7. This is a proof for his
significant contribution and for his leading role in the relevant research.

By Indicator I'8: Two chapters in books, of which Assoc. Prof. Hadjichristov is the first
author. I have no doubt about his decisive role in the relevant research and in the interpretation of
the results.

The total number of points for Indicators B — E exceeds the recommended criteria for
acquiring the academic position ,,Professor®, as accepted by the Scientific Council of the ISSP-
BAS. Definitely, they also exceed the national criteria many times. As can be seen from the
attached table (documents 12a and 12b in the documentation), the applicant's scientometric score
(1922 points) far exceeds the minimum requirements according to ZRAS-ISSP (720 points).

In the competition for the academic position ,,Professor”, Assoc. Prof. Hadjichristov
presented 235 independent citations of scientific works (according to the SCORPUS database).
This goes beyond the recommended criteria of the Institute of Solid State Physics-BAS. The
Hirsch index is H=10 (excluding the self-citations of all co-authors), which is also very
indicative. I have reviewed many of the citations and found that they are positive and give a high
international appreciation of the applicant's contributions.

The presented scientific contributions are largely a candidate's personal work. The
scientific contributions included in the Habilitation Work, 8 in number, can be summarized as an
enrichment of existing knowledge and theories. Four of the contributions (1.2, 1.4, 1.5 and 11.3)
were obtained for the first time. In particular, contributions 1.4 and 1.5 may also be attributed to
the formulation or justification of a new scientific field or problem, a new theory or hypothesis.

The results outside the Habilitation Work were summarized in another 43 contributions,
of which thirty (III.1, I1IL.4, II.6-111.9, V.1, V.3-V.7, VI.1-VL4, VII.1.1-VII.1 .4, VIL.3.2, VIIL1,
VIIL.3-VIILS, 1X.1, I1X.2, IX.6-1X.8) were obtained for the first time. These contributions have
the character of enriching existing knowledge and theories, and contribution IX.8 may also be
attributed to the formulation or justification of a new scientific field or problem, a new theory or
hypothesis.

IV. Critical remarks on the presented works, I don't have.

V. Conclusion

The scientometric values (scores) from the materials presented by the applicant fully meet the
requirements of the IFTT-BAS for the awarding of the academic position ,,Professor”. In view of
the relevance, importance and international recognition of his research activity and scientific
contributions, I have no doubt that Assoc. Prof. Dr. Georgi Hadjichristov is very suitable for the
academic position of ,,Professor” according to the present competition.



I am fully convinced and | propose to the members of the honorable Scientific Jury and
honorable Scientific Council of ISSP-BAS, Associate Professor Dr. Georgi Borislavov
Hadjichristov to be elected to the academic position ,,Professor” at ISSP-BAS in the
professional field 4.1. Physical Sciences, scientific specialty ,,Laser Physics, Physics of
Atoms, Molecules and Plasma, and Physics of Wave Processes”.

Date: 7 Feb 2020 Reviewer: Prof. Lubomir Kovachev, DSc
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