CTAHOBHUIIE

M0 KOHKYPC 32 3aeMaHe Ha aKaJeMUYHATA AJIbKHOCT “‘npodecop”, o6siBer or UGTT-FAH B
JIB Op. 78 ot 04.10.2019 r. B mpodecuonanno Hampasiaenue 4.1. ,,duznyeckn Hayku*, HaygyHa
crenranHocT ,JlazepHa ¢usmka, ¢u3nKa Ha aTOMHTE, MOJCKYJIUTE W IUIa3Mara W (U3NKa Ha
BBITHOBUTE TIPOTIECH"

Kanaunar: I'eopru bopucnaBoB XamkuxpucToB, 10KTop, AoueHt B UOTT-BAH

Yien Ha Hay4yHO kypu: J{uanka JJumurposa Hemea-CnaBoBa, a¢H, npodpecop B UDTT-BAH

1. Obwa xapakmepucmuxka na npeocmaseHume mamepuanu (IUTHPAHUTE MO-A0IY C
JATAMK  TPYMU OT MOKa3aTeldu W KBapTuiu ca neduHupanu B [IpaBuiHMKa 3a mpuiaraHe Ha
3PAC Pb, IIpodecunonanno nanpasnenue 4.1, Tabmuu 1 u 2)

Hou. n-p I'eopru bopucnaBoB XamKUXpUCTOB € E€OWHCTBEH KAaHAWAAT U 3a y4acTUE B
KOHKYpca € MpeCTaBuI BCUYKH M3UCKBaHU MaTtepuanu. OT Tsax ce Bwkaa, ue npe3 1990 r. Toii e
3alUTUI YCIICITHO aAucepTanus 3a ,,kpu” (,,o0KkTOop ) HA TeMa ,,HenmuHelHu mpoiecu u Ja3epHa
ciekrpockonust Ha K u NaK (47), a ot 1999 r. Toii e ,,ct.H.c. Il c1.” (,,monient”) B UDTT.

B nokasaren B4 — xabunumayuonern mpyo ca npenactaBeHu 7 myonukarmuu (5 op. - B Q2, 1
op. - B Q4 u 1 6p. - B uznanue cve SIR 6e3 IF, ocurypssamu 120 Touku mpu HEOOXOIUM MUH. OT
100). B Te3u craTum o1, XaJpKHXPUCTOB € ITbPBU WM KOPECTIOHIUpaIl aBTop. B mokasaren 177
ca npeacraBenu 61 nayunu tpyaa (16 6p. 8 Q1, 16 6p. B Q2, 18 6p. B Q3, 16p. B Q4, 7 Op. B
nznanus cse SJR 6e3 IF, 4 6p. — B apyru, ocurypsiBamu 1015 touku npu mun. 220 1.),aB 8 - 2
rmaBd ot kuurd (30 1.). B 2/3 or Te3m TpymoBe mom. XaIKHXPHUCTOB € IIbPBH HJIH
KopecnmoHAupail aBTop. Bcuukm TpymoBe B /77, ca MyOJMKyBaHW CJiej] 3alldTata Ha
aucepTanusiTa 3a ,,JOKTOp~ W KOHKypca 3a ,,JIOIEHT W He ca BKJIIOYCHH B 0a3ara JaHHW HA
HAIIN /I, 3a nokpuBaHEe HAa MUHUMAJIHUTE HAllMOHAIIHU U3MCKBAaHMSA 3a ,,J0LUeHT . Ma cnuchiu
U JokasatencTBa 3a 235 HezaBucumu nutupanus (470 1. mo /{11, mun. 200 T.), 3a ydyactue B 5
(bUHAHCHpPAaHU MEXIYHApPOJHH MPOEKTa, PHKOBOJCTBO Ha eauH W ydactue B 10 dunHancupanu
HAIIMOHAJIHY MPOEKTA U 32 Ch-PHKOBOACTBO Ha TOKTOpaHT (257 T. mo nokazamen E, mun. 150 T.).
Hanpasenust mpernen mnokassa, ye akTUBUTE Ha Joil. I'. XaIKUXpHUCTOB MHOI'O HaJBHUIIABAT
MUHHMMAJIHUTE HAllMOHAJHU U3UCKBaHUs U u3nckBanusTa B [IpaBunnunure Ha BAH u UDTT.

Jor. I'. XamkuxpucToB e chaBTOp Ha 06110 130 Hayunu Tpyaa (0T Tx 3 IJIaBH OT KHUTH U
103 nyOnukanuu B pedepupanu crucanus). Toit mma 115 yyactus B Hayunu Qopymu ¢ 5
nokaHeHu u 14 ycruu poknana. O6mmmsar Opoit HezaBucumu mutupanus ¢ 400, h - uagekcsT Ha
kannuaata ¢ 10. OnucanuTe JOTYK JaHHU TpeactaBar noll. . XamKuXpUCTOB KaToO MHOTO
aKTUBHO paboTell y4yeH, CbhC CEPUO3HM HAyYHU TMPUHOCHU, KOWTO € 100pe Mo3HaT Ha
MEXyHapoJHaTa HayyHa OOLIHOCT, pabOTH ¢ MIJIaJM YY€HH U OTAENS HeOOXOIMMOTO BpeMe 3a
MOMYJISIpU3MpaHe Ha MOTYYCHUTE HAyYHU Pe3yITaTH.

2. Obwa xapakmepucmuka Ha HAyYHama OelHOCMm HA KaHouoama

[IpencraBeHuTe Hay4YHU TPYAOBE HA JOI. O-p ['eopru XamKUXpPHUCTOB ca TJIaBHO B 00JacTTa
Ha ONTHKaTa W cHekTpockomnusara. [lyonukanuure B B4 ouepraBaT HEJTWHEWHATa OINTHKA M
Jla3epHa CHEKTPOCKOMHUS KaTo HayyHa TeMaTHKa, B KOSATO 101 Xa)KUXPUCTOB € C BOJIEIIA PO
T.. TOW TIOCTaBs U3CIEABATEICKA 3a/Jayd Yy4acTBa B TEOPETUYHU pA3MIICKIAHUS U
eKCIIepUMEHTH, B 0000IIaBaHe HA pe3yaTaTd M HamMcBaHEe Ha myOnukanuu. Bukna ce, 4e Toi
“Ma BOJEIIA poJisi U B TOJiAMa 4YacT OT ONTHUYECKUTE HW3CieABaHUsATA, onmucaHu B [7 u I8.
[Tonyyenute TEOPETUYHU M EKCHEPUMEHTATHM pE3YyATaTH ca CBbP3aHU C MOTEHIUATHU
MPWIOKEHNS Ha M3CJIEJBAaHUTE MaTepHalldi B OpraHUYyHaTa eJeKTpPOHUKa, (OTOHHUKATA,



CEH30pHKaTa, MeXaTpoHUKaTa. 103U KOMIUIEKCEH MoAaxona mpeacrtass aou. [. XamkuxpucrtoB
KaTo Y4eH C MHOTO BHCOKa KBaJIM(UKAIUsA, KOATO ChOTBETCTBA Ha aKaJeMUYHATa JJTBKHOCT

,Iipocdecop”.
3. OcHO8HU HayYHU U HAYYHO-NPUTIONHCHU RPUHOCU

A. Xabunumayuonen mpyo-nwayunu nyoruxayuu (B4). C ydactue Ha KaHIuJaTa € Ch3lafcHa
M3MEpUTENIHA CUCTeMa 3a KOXepeHTHO aHTU-CTokcoBo PamaHOBO pasceiiBaHe, KOSITO MO3BOJISIBA
W3CIeIBaHNS HA KyOMYHA HETMHEHHOCT U €eMHCHOHHA CIIEKTPOCKOIUS Ha OPTaHUYHU MOJIMMEPH
U TOJNIApPHU cpeau. 3a MbpBU IBT KbM peajHaTa M HMMardHepHa 4YacTH Ha npoduia Ha
Bb30yXKIaHEe ca TMPHIOKEHH CchoTHoueHusaTa Ha Kpamepc-Kponur. 3a cinydaute Ha
YEeTUPUBBHIHOBO ONTHYECKO CMECBAaHE U Cpeau ¢ KyOWYHA HEIMHEHHOCT € MpPEJIokKEH HOB
noaxox 3a 0bp3o @Dypue mnpeobpazyBaHHWE W HMHTETpHpaHe Ha CHEKTpH. Upe3 OpuUrHHAICH
TEOPETUYEH MOJEN € IO0Ka3aHO, Y€ IMpPH OMpPEJeIeHU YCIOBUS HEIMHEWHOTO ONTHUYECKO
OTpaKCHUE MPU MOJIEKYITHU ChEAMHECHUS ¥ MAaKPOMOJIEKYTH MOXKE CHIIHO Jla HapacTHE, a TOBa €
WHTEPECHO 3a MPUJIOKEHHUS B HEJIMHEHATa onTuka, ¢poto-dpusukara u np. Onpenenenu ca Goto-
GU3MUHY W eMHCHOHHM XapaKTepMCTMKM 3a HOBH FEu’’ MeTan-opraHMuHM KOMILIEKCH,
MOAXOJIALIN 32 MAPKEPH MPHU U3CIIeABAHUS Ha TPOTEUHH, ClIeU(UIHN aHTUTENA U JIp.

b. Hayunu nybnuxayuu uzeévn xabunumayuonnus mpyo. Tyk ca HpencTaBeHM MHOTO HOBU
Hay4YHM pe3yJTaTd 3a pa3IM4yHU MaTepualii, HHTEPECHU U 3a MPaKTHUECKU NpuioxeHus. Hakou
IPUMEpPH:

e Upe3 nMIuIaHTalMs Ha CHIIMIUEBH MOHU B MOJIMMETHIIMETAKpUIIAT € Ch3AaCHa CTPYKTypa OT
7Ba MOAU(PHUIMPAHA HAHOCIOA U ca (POPMUPAHU BBIVIEPOAHU HAHOKJIACTEPH ChC CHUJIEH €(EKT
BbpPXY ONTHYHUTE ¥ CBOMCTBA. [Ipelyio’keH € OpUIMHAIeH ONTHUYEH METOJ 3a CTPYKTYPHO
XapakTepu3upaHe Ha MoAUGUIIMpPaHUsS TOBBPXHOCTEH cioil. HaOmiomaBan e mosneBu edekT
MOKAa3Balll, Y€ Te3H CTPYKTYPH MOJKE J1a HAMEPST MPUIIOKEHHUE B OPraHUYHATA EIEKTPOHUKA.

e Cpb3maeHH ca THHKHM CJIO€BE OT IOJIMMEPHO-IUCIEPrUpaH TEYHO-KpUCTaJIeH marepuan |
CJIOEBE OT HEMAaTH4YeH TEYeH KpUCTal C J00aBEHM METAIHM M HEMETalHM HaHOYACTHUIH,
MOJXOMSIIM 32 MpEeHacTpoiiBaeMu (OTOHHM YCTPOMCTBA, YNpPaBIISIBAHU C HUCKU HANpEKEHUS.
IIpeniosken e npeHacTpoiiBaeM aMIUIMTYJEH U (pa30B €NEKTPOONTHYEH MOIYJIATOp Ha Ja3epHO
apueHue. [TocTUrHaTO € MHOTO CHJIHO HaMalsiBaHE HAa WHTEH3UTETa Ha MPEMHHAJIOTO JIA3€pPHO
JTbUCHHE IIPU MaJIKa IPOMSIHA Ha MIPHIIOKEHOTO HAIPEKEHUE.

e [IpennoxeHa e mpelu3Ha OpUTHHAIHA METOMKA 32 M3CIIeABaHE HA (POTOMHIYLUPAHUS e(eKT
BbB (DOTOAKTHUBHH CMECH OT TepMO- U (POTOCTAOMIICH CTalfHO-TeMIIEpPaTypeH HEMaTHYeH TEUeH
KpHUCTaJ U MaJIKO KOJIMYECTBO OT (POTOAKTHBHO a30-ChEINHEHHE U Ca ONPEAEICHH YCIOBHATA 3a
edexTHBeH (POTOMHYLIMPAH eIEKTPOONTUYCH OTKIUK U oObuBaHe ¢ YB cBeTnuHa.

Hayunure nmpunocu Ha nou. I'. XamKuXpHCTOB MOXKE Ja C€ OTHECAT KbM KAaTETOPUHUTE
,,O6OFaT}IBaHe Ha C’bH_IGCTByBaH_II/I 3HAHUA " TGOpI/II/I” n ,,Cb34aBaHC Ha HOBU MCTOAHW Ha
n3MepBane”.

4. Hamam Kpumuunu denexxcKu u npenopvKu no npeocmagenume mpyooee.

5. 3aknrouenue

IIpencraBenure or gou. n-p Il'eoprm bopucnaBoB XaiKUXpHUCTOB MaTepuaaud Io
XapaKTepu3upaT KaTo BOJEL] CIHEIHATUCT B 00jJacTTa Ha OOSBEHMS KOHKYpC, C BHCOKa
KBaJTM(HUKAIMS ¥ TOISIMO MEXIYHApOAHO Ipu3HaHue. Tol e crocoOeH 1a JaBa HOBU MJIEH U J1a
PBKOBOAM H3CIEIBAaHUS Ha HAN-BUCOKO HayyHO HHMBO B 00jacTra Ha ONTUKaTa U
cnexkrpockonuara. Haykomerpuunure mnokasarenu Ha gon I XamKuXpuUCTOB MHOIO



HAJBUIIABAT MUHUMAIHUTE HAI[MOHAHU W3HMCKBAaHUS 3a 3a€MaHE HA aKaJIeMUYHATA JITBKHOCT
»podecop, 3anoxenu B 3PAC Pb u cwp3anute npaBunauny Ha BAH u UDTT. B3 ocHoBa
Ha TOPEU3JTI0KEHOTO H3pa3siBaM MOJIOKMTEJTHO CTAaHOBHUINE U TOJKpersM Oe3 KkojeOaHHe
KaHauaatrypara Ha gou. A-p ['eopru bopucinaBoB XamKuxpuCTOB 3a 3a€MaHE Ha akaJeMUYHaTa
JUIBXHOCT ,,Jipohecop” B MHCTUTYT 1O Qu3UKa HA TBBPAOTO TsU0 akan. ,,I. HamkakoB” kbpM
bearapcka akagemusi Ha HaykutTe, npodecuoHasHO HampaieHue 4.1. , Du3udecku HayKu™,
Hay4Ha CHEIMaIHOCT ,,JIazepHa (usuka, pru3nuka Ha aTOMUTE, MOJICKYJIUTE U TUIa3MaTa U (PU3MKa
Ha BBJIHOBUTE MPOLECU .

12.02.2020 r. IMonnuc:

/mpo¢. npu J.Hemena-CrnaBoBa/



Evaluation report

on a procedure for the occupation of the academic position "Professor”, speciality "Laser
Physics, Physics of Atoms, Molecules and Plasmas and Physics of Wave Processes", according
to the announcement of the Institute of Solid State Physics, Bulgarian Academy of Sciences in
the State Gazette, issue 78/04.10.2019, in the professional field 4.1. "Physical Sciences"
Candidate: Georgi Borislavov Hadzhihristov, Ph.D., Assoc. Professor at ISSP-BAS

Reviewer: Dianka Dimitrova Nesheva-Slavova, Dr.Sci., Professor at ISSP-BAS

1. General characteristics of the submitted materials (the groups of indicators and quartiles
cited below are defined in the Implementing Regulations of the Law on Development of the
Academic Staff in the Republic of Bulgaria (ZRAS RB), Professional field 4.1, Tables 1 and 2)

Assoc. Prof. Georgi Borislavov Hadzhihristov is the only candidate and he has submitted all
the required materials to participate in the competition. It is seen from them that in 1990 he
successfully defended PhD thesis entitled "Nonlinear Processes and Laser Spectroscopy of K and
NaK" (Al), and since 1999 he has been Associate Professor at the ISSP.

Indicator B4 (habilitation work) presents 7 publications (5 in Q2, 1 in Q4 and 1 with SJR
without IF, providing 120 points at min. 100). In these articles Assoc. Prof. Hadzhihristov is the
first or corresponding author. Indicator G7 presents 61 scientific papers (16 in Q1, 16 in Q2, 18
in Q3, 1 in Q4, 7 with SJR without IF, 4 in others - providing 1015 points at the required
minimum of 220 points), and in G8 - 2 book chapters (30 p.). In 2/3 of these works Assoc. Prof.
Hadzhihristov is the first or corresponding author. All the works presented in G7 are published
after the defense of the PhD thesis and the competition for "Assoc. Prof." and are not included in
the data of the NACID database to cover the minimum national requirements for "Assoc. Prof.".
There are lists and proofs for 235 independent citations (470 points in D11, min. 200 points),
participation in 5 funded international projects, management of 1 and participation in 10 funded
national project and co-advisor of a PhD student (257 points on indicator E, min. 150 points).
These data show that the assets of Assoc. Prof. G. Hadzhihristov far exceed the minimum
national requirements and requirements in the Regulations of BAS and the ISSP.

Assoc.Prof. G. Hadzhihristov is co-author of a total of 130 scientific papers (3 of which are
book chapters and 103 publications in refereed journals). He has 115 participations in scientific
forums with 5 invited and 14 oral talks. The total number of independent citations is 400, h index
of the candidate is 10. The above information describes Assoc. Prof. G. Hadzhihristov as a very
active scientist, with serious scientific contributions, well known to the international scientific
community, working with young scientists who takes the time necessary to promote the scientific
results obtained.

2. General characteristics of the applicant's scientific activity

The scientific work of Assoc. Prof. Dr. Georgi Hadzhihristov is mainly in the field of optics
and spectroscopy. The publications in B4 outline nonlinear optics and laser spectroscopy as a
scientific area in which he is able to give research ideas, participates in theoretical considerations
and experiments, summarizes results and prepares publications. It is seen that it has a leading
role in the optical research described in G7 and G8 articles. The theoretical and experimental
results are related to potential applications of the studied materials in organic electronics,
photonics, sensors, mechatronics. This complex approach introduces Assoc. Prof. G.
Hadzhihristov as a scientist with a very high qualification, corresponding to the academic
position of "Professor".



3. Basic scientific and applied contributions

A. Habilitation work-scientific publications (B4).

A measuring system for coherent anti-Stokes Raman scattering was created with the
participation of the applicant, which allows studies of third order nonlinearity and emission
spectroscopy of organic polymers and polar media. For the first time Kramers-Kronig relations
were applied to the real and imaginary parts of the excitation profile. In the case of four-wave
optical mixing and media with cubic nonlinearity, a new approach for fast Fourier transforms
and spectra integration is proposed. An original theoretical model has shown that under certain
conditions nonlinear optical reflection in molecular compounds and macromolecules can
increase greatly, which is interesting for applications in nonlinear optics, photo-physics, etc.
Photo-physical and emission characteristics have been identified for novel Eu®** metal-organic
complexes, suitable for markers in studies of proteins, specific antibodies, etc.

B. Scientific publications outside of the habilitation work. Many new scientific results for
different materials, interesting and practical applications are presented here. Some examples:

* By silicon ion implantation into polymethylmethacrylate, a structure of two modified
nanolayers was created and carbon nanoclusters were formed with a strong effect on its optical
properties. An original optical method for structural characterization of the modified surface
layer is proposed. A field effect has been observed indicating that these structures can find
application in organic electronics.

* Thin layers of polymer-dispersed liquid-crystalline material as well as layers of nematic liquid
crystal with metallic and non-metallic nanoparticles have been created, suitable for tunable
photonic devices controlled by low voltages. A tunable amplitude and phase electro-optical
modulator of laser radiation is proposed. A very strong decrease in the intensity of the
transmitted laser radiation is achieved with a slight change in the applied voltage.

» A precise original methodology for investigating the photo-induced effect in photoactive
mixtures of thermo- and photostable room-temperature nematic liquid crystal and small amount
of photoactive azo compound has been proposed and the conditions for effective photoinduced
electro-optical response in ultraviolet irradiation have been determined.

5. Conclusion The materials submitted by Assoc. Prof. Georgi Borislavov Hadzhihristov
characterize him as a leading specialist in the field of the announced competition, with high
qualification and great international recognition. He is able to come up with new ideas and lead
research at the highest scientific level in the field of optics and spectroscopy. The indicators of
Assoc. Prof. G. Hadzhihristov far exceed the minimum national requirements for the occupation
of the academic position "Professor”, set out in ZRAS RB and the related regulations of BAS
and ISSP. Based on the foregoing, | express my positive opinion and support without hesitation
the application of Assoc. Prof. Dr. Georgi Borislavov Hadzhihristov for the occupation of the
academic position of "Professor™ at the Institute of Solid State Physics, Bulgarian Academy of
Sciences, professional field 4.1. "Physical Sciences", scientific speciality "Laser Physics, Physics
of Atoms, Molecules and Plasma, and Physics of Wave Processes".

12.02.2020 Signature:
/Prof. D.Sc. Diana Nesheva-Slavova/



