PEINEH3USA

10 KOHKYPC 32 3aeMaHe HAa aKaJIeMHYHATA IbKHOCT “npodecop” nmo npodecnoHaIHO
HanpasJjenue 4.1. ®u3nyecKu HAYKU, HAYYHA CIIEHMATHOCT
»JdazepHa ¢pusuka, puznka HA ATOMUTE, MOJIEKYJINTe U (PU3UKA HA BHJIHOBUTE Npouecu”,
cbriacHo odsisara B JIB Ne 78/04.10.2019r. ¢ kanauaar I'eopru bopuciaBoB Xa:Kuxpucros,
a-p, noueHT B UHcTuTyT 10 pusnka Ha TBLPAOTO Tswio (UPTT) - BAH

Peuensent: Anexkcanabp Anekcanapos Jlpainry, moktop Ha Haykute, npodecop B Coduiicku
yausepcurert ,,CB. Kinument Oxpuacku” (CY), ppkoBoauTen Ha Kateapa KBaHToOBa eeKTpOHUKaA

1. EavHCTBeHUAT KaHaujaT jaou. ['eopru XaJKUXpUCTOB € NPEACTaBHII BCHYKM HEOOXOJIUMHU
JOKYMEHTH 3a yJacTHe B KOHKypca 3a 3aeMaHe Ha aKaJieMU4YHaTa JIIBKHOCT ,,ipodecop’, N3NCKBAHH
cbriacHo [IpaBuiHMKa 3a yclioBUSTa W pefa 3a MpUAoOMBaHEe Ha HAYYHHM CTEIEHHU M 3a 3aeMaHe Ha
akajgeMuuHu JIHKHOCTH B BAH u cnenuduunure msuckBanus Ha UDOTT-BAH. LgnoctHata my
Hay4yHa JAeiHOCT e oTpazeHu B 103 cratuu B perieH3upanu u pedepupanu crnucanus (83 cien 1999r.),
B 24 myOnukaiuu, OTIeYaTaHH B MBJIEH TEKCT B cOopHuiM Ha kKoHpepenmuu (17 cmex 1999r.).
[IpencraBenu ca mamam 3a obOmo 115 yuactus B Hayunu Gopymu ¢ 5 mokaHenw, 14 yctHu u 96
noctepHu 1okiaaa (90 cien 3aemaHe Ha akaJleMUYHATa JUIBXKHOCT ,,J0LeHT ). Benuku mybnukanum ca
B PaMKHUTE Ha MpodecrnoHaIHO HampaBieHue 4.1 U 10 HaydHaTa CIICIMATHOCT Ha KOHKYpCa.

2. KaHauaarsT B KOHKypca € MPUAO0OMI HaydHaTa M oOpa3oBaTeHa CTENCH ,,JOKTop” mpe3 M. 02,
1991r. u 3aema akaJeMHYHATA THXKHOCT ,,toIeHT” oT M. 03, 1999r. B npeacraBeHus OT HErO CIIUCHK
Ha Hay4yHU MyOJIMKalKy 3a KOHKypca Hal-paHHaTa BKiIroveHa nmyonukanus € ot 2003r. ToBa nokasBa,
4ye Te3u MyOJMKAalUKd HE ca MMOJI3BAaHM B IPEIIECTBAIIM IMPOLEAYypU 3a MPUAOOMBAHE HA HAyYHU
cTemeHu W 3BaHus. KimacuduimpaHu KOJIMYECTBEHO, MyOIMKAIMUTE, C KOUTO AOL. XaKUXPUCTOB
ydacTBa B KOHKypca ca: mo nokasaren B4 - mect ¢ ummnakt ¢akrop (IF) u enna ¢ ummakt panr (SJR);
o niokazateln ['7 - 34 ¢ IF u 23 ¢ umnakT pasr. JlaHHUTE B MPUIIOKEHATA T0-/10JTy TaOJIUIIa TOKa3BarT,
Ye TOW HAIBJIHO OTroBaps Ha MHUHUMAJIHUTE HAIIMOHAJHA W3WCKBAaHMS, HAa W3HUCKBAHUATA Ha
[IpaBunHMKa 3a yClIOBHATA U pea 3a MPUA0OMBAaHE HA HAYYHH CTEIICHU U 3a 3a€MaHe Ha aKaJeMUYHU
mrexkHOCcTH B BAH 1 Ha pemenusta Ha Hayunus ceBer Ha UDTT B nonbineHue koM [IpaBunnuka Ha
BAH. Uckam na noauepTtasi, ye, B KOJUYECTBEHO OTHOIIECHHE, AOL. XaKHUXPUCTOB YAOBJIETBOPSBA
HaIlbJIHO CyMapHHUTE W3UCKBaHUS 3a Hay4yHaTa CTENeH ,,JJOKTOP Ha HayKWTe” U 3a aKaJeMU4HaTa
JUIBXKHOCT ,,lipodecop”.

I'pyna | Iloka3za- Cwriacno
nokasa- Tea MII3PAC-UDTT
TeJan 3a kaHAUIATA B KOHKYPCA, CbIJIACHO

H3NCKBAaHU H3UCKBAaHU
NpeacraBeHus J0Ka3aTeJICTBEH MaTepUuaJl

3a ,,JIOKTOP 3a
Ha HaykuTe” | ,,ipodecop”

A 1 50 50 50

b 100 —

B 3/4 ---- 100 120

5 1o 20rt. (Q2) = 100T.
1 mo 10t. (Q4) = 10T.
1 mo 10t. (SJR) = 10T.

r 5+6+... 100 220 I'7+T8=1015T.
+10 mo I'7 — 985 1., B TOBa 4YHUCIIO:




16 mo 25t. (Q1) =400T.

16 o 20t. (Q2) = 320r.

3 mo 15t. (Q3) = 45T.

15 o 10t. (Q3r) = 150r.

7 mo 10t. (SJR) = 70r.

no I'8 (rnasa ot kuura) — 2x15t1. = 30r.

11 140 200 235 nutupanus x 21. = 470T.

= =

12 +... 20 ---- 150 267T., B TOBa YMCJI0 y4acTHE B

11 npoekra, Haonanuy, 11x10T.= 110T.;
5 mpoekra, Mmex1yHapoHu, 5x201.= 100T.;
PvroBoscTBO Ha 1 npoekt-20T.

3. OOma xapakTepucTUKa Ha HAy4YHATa, HAYYHO-TIPWJIOKHATA M TIeJarorudecka JCWHOCT Ha
Kanaunata. JleiHocTTa Ha KaHAuJaTa A01. XaKUXPUCTOB € JIOMUHUPAIIO Hay4Ha, MpeodIiaaaBamio
eKCIIEPUMEHTATHA, KaKTO ¢ (DYHIaMEHTAIHA HACOYCHOCT, TaKa U C ONPE/CIICH aKIIEHT KbM Bb3MOXHHU
MIpaKTUYECKH MpuiiokeHus. [lokasaTenHo 3a ToBa ca HE caMO PE3yJTaTUTE, HO U U3CIIEOBATEICKUTE
MPOEKTH, B KOUTO € y4acTBaJl U KOWUTO € pbkoBoawi. [lemarornueckata My JIEeHHOCT mpuemMam 3a
oOuyaifHaTa 3a W3cieqoBaTeN B HayueH MHCTUTYT Ha BAH, koiiTo He e mpsko aHTaXXupaH ¢ ydeOeH
MpoLIeC BHB BUCIIE YUUIIHILIE.

4. Tleparornueckarta JAEWMHOCT Ha JOI. Xa/PKUXPUCTOB, HA YacT OT KOATO CbM OWJI CBUIETEIN, €
cnenHara. B nBa mepuosa € OWil HaydeH KOHCYJITAHT Ha Bedye 3amuTwin goktopantu (1 — Ha
camocrositenHa moarotoeka B MOTT-BAH u 1 BvB Dusmuecku dakynarer (OP3P) nma CVY, B
PBKOBO/IEHATa MOHACTOALIEM OT MEH Karezipa). bux orlenssan camo, ye 3arjaBUETO Ha 3alllUTeHATa
ot 1-p CrosnoB nucepranus BbB ®@3D-CVY e , KonTponupaHo reHepupane u camodokycupaHe Ha
CUHTYJIIDHU CHOIIOBE M XapaKTEpU3HpaHE HA CBPBXKBCH UMITYJICH M CE€ pa3jinyaBa OT LIUTHpaHaTa B
JOKYMEHTUTE Ha KaHJWJaTa, BEPOSATHO MOPAIN MPEUU3UPAHE, KOETO € MPOMYyCHAN J1a oTpa3u. JJoneHT
XapKUXpUCTOB € Oui U KoHCynTaHT Ha muia] yueH oT UDTT-BAH, kakTo u Ha gunioMaHT oT O30-
CVY u nacraBHuk Ha cTyqeHT oT XTMY-Codus B pamkute Ha CraskanTcka nporpama Ha MOH.

5. OCHOBHM Hay4YHHU U HAYYHO-IIPWJIOKHH ITPUHOCH.

B cBosiTa aBTOpCKa CripaBKa 3a HAYYHHUTE CH MPUHOCH JI01l. XaIKUXPUCTOB € 000COOUIT AeBET
OCHOBHM T€MAaTUYHU HarmpaBiieHUs, (OPMYTUPOBKUTE Ha KOUTO HSIMA J1a OBTAPSIM TYK.

Enna ot TematukuTe, B KOUTO, 10 MOMTE BIIEYATJIEHUS, KaHIUAATHT B KOHKypca UMa BOJEL]
MIPUHOC (HE caMO KaTo MMbPBU U KOPECTIOHAMPAIL] aBTOP), € U3CJIEIBAHETO Ha CTPYKTYpH, OazupaHu Ha
HOHHO-UMIUIaHTUPAaHU nouMepH. [1o-KOHKpeTHO, n3cnaeaBaHusITa ca OUIIM HACOUEHU KbM IOJIMMEpa
MOJINMETUIIMETAKpUJiIaT, OJI0KEH Ha HOHHA UMIUIAHTAIMS ChC CUIIUIMI. YCTaHOBEH € MEXaHU3MbT
Ha IpOMsHATa HAa ONTHYHWUTE CBOWCTBA HAa HOHHO-UMIUIAHTHPAHUS MOJMMEpP - INpOMsHATa Ha
KOMIUIEKCHHUSI TI0Ka3aTel Ha MpedylBaHE M Ha HErOBOTO IPOCTPAHCTBEHO pAa3NpEAeiIcHUE B
abpabounHa Ha Marepuana. [lonmydeHuTe NOpenu3HU pe3yilTaTd ca B Chrjacue ¢ (¢u3nyeckara
uHTyunms. Ilopanu npakThueckata CTOHHOCT Ha pe3yiTaTtuTe (Hamp. 3a MOIUGHUIMpaHE C el
mojoOpsiBaHe Ha OYHM JIeMM 3a O(TaIMOJIOTHUATA), OT Ta3u Tpyna paboTHU HaW-IUTHpPAHUTE
nyOimkanuu Ha Kauauaara ca [['7.2-1'7.4] u [I'7.12] ¢ He mo-manko oT 57 He3aBUCHMH UTHPAHHS OT
apyru aBropu. Ha 0a3ara Ha TakbB MaTepual € MporHo3upaHa Bb3MokHocTTa [[7.13] na ce cp3mane
yITpa-ThHBK CBETOJIEIUTEN 32 JIa3€pHO JIbYEHHE OT OKM3KaTa nHppauyepBeHa 4yacT Ha CIIEKThpa, KOSATO




MPEICTaBIIsIBA UHTEPEC 32 ONTUYHUTE KOMYHUKAIIMU OT BTOPO U TPETO mokojeHue (okono 1.3 um u
1.55 pm). JloruuHo ce ctura A0 mpoOiema 3a ONpeeNsTHE Ha JIOKATHOCTTAa Ha OTKJIMKA Ha TO3HU
Marepuas B MPOCTpaHcTBOTO. B myOmukamus [['7.22] ca mpeacraBeHH EKCIIEPUMEHTAHH JaHHH,
[IOKa3Ballld CHUJIHA IIPOCTPAHCTBEHA TEPMHUYHA HEJIOKATHOCT OT MOpsAAbKAa Ha MWIMMETPU IpU
MMIUTAaHTUpaH cjoi ¢ nebenwHa oT mopsabka Ha 100 nm Ha meaboumHa ot okoso 100 nm.
[Ton3Banara TexHuka ¢ uHTep(depeHyHa, ChC 3anuc Ha nopeauna (Tyk — 4 6p.) uaTepdeporpamu npu
KOHTpOJMpaHu (a30BM OTMECTBAHUS OT 3alUC KbM 3alldC, M TII03BOJSBA KOJIUYECTBEHO
pexoHCcTpyupaHe Ha (a3oBUs Npouil HA UHIyLHpaHATa TEPMUYHA Jielma. J{ombIHUTETHN JaHHU ca
npeacrasenu B [['7.56]. 3a uscnenBanus HOHHO-MMILIAHTUPAH MOJMMETHIMETAKPUIIAT € IMOKA3aHo, de
BCJIEJICTBHE HAa MMIUIAHTAIMATAa ChC Si HOHM €IEeKTpUYHATa MY MPOBOJMMOCT ce yBenuuaBa ¢ 11
nopsaabka. OdepTaHUTe 10 TYK NPUHOCH Ha 0L XaJKUXPUCTOB OUX OIpPENEIH KaTo J0Ka3BaHE C
HOBH CPEJICTBAa Ha CHIIECTBEHH HOBM CTPAaHH HA BEYE CHIIECTBYBAIM HAayYHH IMPOOJIEMH, KAKTO U
nojlyyaBaHe M Jl0OKa3BaHe Ha HOBU Qaxktu. He Oux wuckanm nga mnpeHeOperHa TeopeTHYHATa
untepnpetanus B [['7.5], ocHoBaHa Ha Mojen Ha AucepcUBHU JIOPEHIIOBU OCIIMIATOPU, KOMOUHUPaH
c Teopuara Ha nudepeHIManHaTa WH(]padepBeHa OTpakaTenHa crekTpockomus. C To3u Mojen e
OLICHEHA JbJIKUHATA HAa 30HATa Ha JIOKAIHO MPECTPYKTYpUPaAHE B MOJTUMETUIMETAKPUIIAT BCIEACTBUE
Ha MMIUIAHTAUATa (MOAM(UKaUATa My) ChC CHIIMLIMEBH HOHH. 3a MEH TeopeTHdHaTa 0a3za Ha Tasu
nyOJIMKanusi € HaXOA4YMBO pa3IIMpEeHHe Ha ChIIECTBYBALIUTE MOAXOAW 32 HMHTEPIIPETals Ha
BUOPALIMOHHU CIIEKTPHU.

Jlpyra TemaTHiKa, akTyajHa KakTO OT ()M3MYHA TJeJHAa TOYKA, Taka W TOPaJd BB3MOXKHU
MPUIOKEHUS Ha PE3YJITATUTE, € Ch3JAaBAHETO W M3CJEABAHETO Ha EJEKTPOONTHYHU KOMIIO3UTHHU
MaTepuaiu, CbCTABEHU OT MOJUMEPEH U TEYHOKPUCTAJIEH MaTepral, U U3CIEIBAHETO Ha TOBEIECHUETO
UM TIpU 00JThYBaHE C Ja3epHO JbucHUe. TyK 3a MEH ce OTKposiBatT aBe myoaukanuu, [['7.6] u ['7.8],
caMo Te — MPUBJICKIHN Haj 18 He3aBUCHMU IIUTHUPAHUs. 3a MbPBU BT Ca Ch3AAJCHU THHKHU (~ 25 pm)
ClIoeB€ OT MOJIMMEPHO-AMCIIEPIUpaH TEYHO-KPUCTAJIEH MaTepuai Mpu pas3jeisHe Ha JBere ¢asu,
MHAYUUpaHo 4pe3 (oromnoiaumepusanus. 3a MOcieIHaTa Ce MOJ3BaT HAHOCEKYHIHH HMIIYJICH OT
a30TeH Jlazep (AbKMHA Ha BhiHATa 337 nm). VIHTepecHa € KIIMHOBUHATA KOHCTPYKIIMS HA KJIETKATa,
B KOSITO C€ IMOJIydaBaT Te3W MOAPENCHH TBHHKU €IHOCIOMHU (UIMH, ChIbPKAIIM TOAPEICHU
€AMHUYHU Kal4MIM OT HEMAaTUYEH TEYEH KPUCTal B ONTUYHO-NPO3pavyHaTa MaTpUla Ha MOJIHUMEpA.
[TokazaHo e, ye Te3u QUIMHU MPOSBSIBAT €IEKTPOONTUYHA HEIUHEHHOCT MPH MPUIOKEHH HUCKH (~ 5
V) wnanpexenus (nyomukanuu [['7.1,1'7.57]. KaTo aKkTHBHO €JIEKTPOONTHYHO YCTPOMCTBO 3a
MpaKTUKaTa, Oa3upaHO HA TakWBa (WIMHU C TEYHOKPHUCTATHH KAMUUIUM C JUHEeH TIpagueHT Ha
pa3MepuTe UM, € JEMOHCTPHUPAHO JEHCTBUETO Ha  IPEHACTpOiiBaeM aMIUIUTyJIeH U (a3oB
CJIEKTPOONTHYECH MOJYJIaTop 3a JazepHo ybuenue [['7.17]. Ha abmkuba Ha BBIHATa 633 nm, npu
rojeMH TeYHOKPUCTAIHU KalyMIlM, € MMOCTUrHaTa MpoMsHa Ha (pa3aTta ¢ OKoJio 7/2 IpU OTHOCUTEIHO
HUCKM HampexeHus. Ta3u Tpyma pe3yiaTaTd, BKIIOYBAIla M JIEMOHCTpUpaHAaTa MPOCTPAHCTBEHO-
yrpapiisieMa TUpakius Ha Ja3epeH CHOI, NMPeMHHAN mpe3 TakuBa obOpasuu [['7.6,7.14], Oux
OTIpeIeN KaTo Ch3JaBaHe Ha HOB METOJ 32 (hOTOMONMMEpH3aIUsl Ha eNEeKTPOONTHYEH MaTepHal,
MoJIy4aBaHe Ha HOBU (DaKTH 3a Ba)KHU HETOBU ONTUYHU U €JIEKTPOOONTUYHU XaPAKTEPUCTUKHU C OTTIE]
Ha peajHu MPUIOKEHHUS 32 EJNEeKTPUYECKH M MPOCTPAHCTBEHO-NIPEHACTPOMBAEMH aMIUIUTYIHHU,
MIPOCTPAHCTBEHHU U (ha30BU MOJYJIATOPH 32 JIa3epHO JIbUCHHUE.

B [I".29,I'.30], ¢ Bomermwst mpuHOC Ha JOI. XaJKUXPHUCTOB (KaTo MbPBH M KOPECIOHIMPAIIL
aBTOp), ca MyOJIMKYBaHM PE3YJITAaTH 3a HOB €JIEKTPOONTHYEH €(PEeKT B HEMATUYEH TEUeH KpHUCTal,
HAaHOCTPYKTYpHpaH ChC 3JaTHU HaHodacTuIU. Ha Oazara Ha ycTaHOBEHUS €JIEKTPOONTHYEH €PEKT €



MIOCTUTHATO MOAYJIMPAHE Ha MPOITYCKAHETO Ha KOXEPEHTHA CBETJIMHA OT BUAMMATA YacT Ha CIIEKThpa
C MHOTrO BHCOK KOHTpact, npeumanaml 1:1000. 3a nabmiogaBane Ha edekra € HEOOXOAUMO
OTHOCUTEIIHO HHUCKO HampexkeHue (~5 V). EdexTpT e monspu3alroHHO-3aBUCHM. YCTaHOBEHO €
[[".29], e B mpHCHCTBUETO HA AUCHEPTUPAHH METATHU HaHochepu ce hopMHpa MUKPO-TIEPHOIUIHA
eJIEKTpOONTHYHA (ha30Ba pelIeTKa, ChCTaBEHa OT TECHM HAJANbKHU MUKPOpPa3MEpHHU IMapalielHu
TEKCTYpHM HMBHUIM B CJ0S OT HEMAaTW4eH TedeH Kpuctal. ChIVIaCEH CbM C TBBPACHUETO Ha JIOL.
Xa/KUXPUCTOB, Y€ OTKPUTHUAT €(eKT uMa MOTEHLHal 3a NPUWIOKEHUE 3a IOJSIPU3aALUOHHO-
YYBCTBUTEIHHU JETEKTOPH, 3a EJIEKTPUUECKH-KOHTPOJUPYEMHU AaTEHI0ATOPH, CBETJIMHHHU KIIIOUYOBE,
MOJIyJJaTOpU Ha CBETJIMHA C TOJIIM KOHTPACT M JAPYrd MojoOHU ycTpoiicTBa 3a (oroHukata. Camo
TE3H JIBE OTHOCUTEIHO CKOPOIIHU IMyOJHMKaluK Beye ca nuThpand Haja 23 mbru. 3a Tax ([['7.29] u
[['7.30]) exunbT, pHKOBOJIECH OT JI0II. Xa/PKUXPUCTOB, € HArpaJcH 3a Hai-BaXHOTO M SIPKO HAY4YHO-
npunoxHo noctwkenne 3a 2014 r. B UOTT-BAH. B cemiara obmact nom. XaJKHUXPHCTOB €
u3cieBal HAHOKOMIIO3UTHU MaTepuanu, GopMHpaHU OT HEMAaTH4YeH Te4eH KpHcTal ¢ Jo00aBka Ha
cpedbpan Hanochepu ['7.33] u Hano-chepuuku ot cuimnueB guokcun [['7.31,1'7.34]. B nbpBus
cllyyail € ycTaHOBEHO, ue CpeObpHUTE HAHOYACTHULIM YBEJIMYABAT 3HAYMTEIHO HOHHATA IPOBOJIUMOCT.
B®B BTOpHS ciyyail e HabIr0AaBaHO MOBEIEHUE, AaHAIOTUYHO Ha ONKUCAHOTO MO-TOpEe MPH MOJIUMEPHO-
IVCTIEPTUPAHU TEYHU KPHUCTAIHM, HO MpPHU 3HAYUTENHO (IO MpEHEHKa Ha aBTOPHUTE) MO-TIPOCTa
IpoLeaypa 3a U3roTBsiHe Ha oOpasuure. [locnennure aBe cioMeHaTH CTaTUU ca OLEHEHH BHCOKO OT
KOJITHSITa U CKHITBT, PPKOBOJICH OT JOI. Xa/PKUXPHCTOB, € HATPaJCH 3a Hall-Ba)XHO U SIPKO HAYYHO-
puiokHO noctmxenue 3a 2016 r. B UGTT-BAH.

Jlpyro HampaBiieHHE, B KOETO KaHJIUAAThT B KOHKypca € paboTui, Tod € (GopMmynupan KaTo
XapaKTepu3upaHe Ha HOBU HOH-NOJUMEPHHU EJIEKTPOJIUTHU CUCTEMU M IOJIMMEpP/TEYHO-KPUCTAIHU
€JIEKTPOJIMTHU KoMIo3uTH. HapacTBamiara noTpeGHOCT OT CUCTEMH 3a HATPYNBAaHE U ChbXPaHABAHE Ha
eJIEKTpUYECKa €HEeprusl BOIAT J0 HYXJaTa OT pa3padOTBaHE Ha CUT'YPHU U MKOHOMHUYECKU €(EKTUBHU
TBBPIH €JIEKTPOJIUTH, IPHIIOKUMH B 6aTepun ¢ MeTaiaH| HoHu. [IpuHocute Ha no1. XaPKUXPUCTOB B
u3cieABaHMATa 10 TeMaTa, 10 JaHHM OT IpeJcTaBeHaTa CIpaBKa 3a HAyyYHUTE My IMPUHOCH, ca B
XapaKTepU3UpaHEeTO Ha MaTepUaJIUTe Ype3 ONTHYHA CIEKTPOCKOIHUS, KOMIUIEKCHA eJeKTpUYecKa
MMIIEJAHCHA M JUENIEKTPUYHA CIIEKTPOCKONMS U 4Ype3 PEeHTreHoBa (POTOEIEKTPOHHA CIEKTPOCKOIUS
(XPS) u pentrenoBa audpakuus (XRD). Moxe Ou Tyk € MICTOTO Ja OTOenexa OOII0TO MH
BIIEYATJICHUE, Y€ B U3CIIEABAHUATA CU JOL. XaP)KUXPUCTOB € MOI3BAl 3a0€IeKUTETHO pazHOoOpasue
OT EeKCIIEpPUMEHTAJTHM METOJAM, BKIIOYBAIlM OIlle, HampuMmep, Ja3epHa HHTEepPEepoOMeTpus,
nonspuzaunonHa Mukpockonusi, UV-VIS-NIR cnektpockonuss Ha NpomycKaHe/TIOTIbLIaHE U
mudy3HO oTpakeHue, PamaHOBa CieKTpoCcKONus, U Apyru. Te, 3aeHO C MOJI3BAHUTE U JAOPA3BUBAHU
TEOPETHYHH MOJIeNH (HaIlp. 3a Ipujlaraie Ha choTHOMEeHMsTa Ha Kpamepc-KpoHUHT B CIIEKTPOCKOTIHS
Ha YETUPHUBBIHOBO CMECBAHE), OCTABSIT Y MEH MHOTO MOJOXXHUTEIHO BIEYaTJIEHUWE 3a €IUH ONMHUTEH
npodecuoHanuct. Bpbiiaiiku ce KbM MyOIHUKaIuTe 1Mo Temara, pabora [['7.39] e momy4nia ocobeHo
BHCOKO Ipu3HaHue ¢ HaJ 20 He3aBUCHMH LIUTUPAHUS.

Ilopanu orpaHunyeHuss o0eM Ha Ta3M pelEH3Ms, MOCIETHO, OMX HCKal Ja ce Ccopa Ha
pe3yaTaTuTe Ha KaHAugaTa B oOjacTTa Ha HENUHeWHaTa ONTHKa M HeNWHEeHHara Ja3epHa
CIIEKTPOCKONMSI Ha OPraHWYHH TOJIMMEPH M TMONSpHU cpeau. B crartus [B4.1], upes XunbeproBa
TpaHcopMalys Ha CIIEKTPUTE Ha YETHMPUBBIHOBO CMECBAHE M C M3IOJ3BAaHE HA CHOTHOIIECHUSATA HA
Kpamepc-KpoHnuHr, € aHanu3npaHa HeIMHENHATa Bb3IPUEMUYNBOCT OT TpeTH nopsabk. [1o-KOHKpeTHO,
OT crekTpuTe Ha KoxepeHTHO aHTH-CTokcoBo pasceiiBane (CARS) um mpodmuiaa Ha KOHTypa Ha
HepezoHaHncHUsT CARS-curHanm e ompesieneHO OTHONIEHHWETO Ha PamaHOBaTa KbM elIeKTpOHHATa



HEIMHEWHU BB3MPHUEMUYUBOCTH. METOABT € MPUIOKEH KbM JAaHHH, TMOJIYYCHH 32 IMOJHMEp, KOWUTO
npeacTaBisiBa uHTEpec 3a (oronukarta. B cratus [B4.2], Ha ocHoBaTa Ha pa3pabOTEH C HETOBO
ChaBTOPCTBO TEOPETHUYEH MOJIEI, € MOKA3aHO, Y€ HETMHEHHOTO ONMTHYHO OTPAKCHHUE TIPU MOJICKYITHH
ChEIIMHEHUS, MAKPO-MOJIEKYJIM U CUCTEMH ChC CPABHHUTEIHO TOJIEMU MOCTOSHHU JUIOJHA MOMEHTH,
MOXK€ 3HAYUTEJIHO J1a HapacHE IpH OIpeAeieHH YCIOBUS, HalpuUMep B YCJIOBHITAa Ha HEIMHEEH
OINITUYEH Ipoliec Ha 0OpbIllaHe HAa BBIHOBUS (GPOHT B OJIM30CT 10 MOAXOAAL IBY(OTOHEH pE30HaHC.
3a KOHJICH3UPAHU CPEAM CbC CHUJICH IHUIOJEH MOMEHT, TEOPETHYHO ca mnpecmerHatu [B4.3.]
HEJIMHEWHUTE MOKa3aTelu Ha MOrbllaHe u npeuynBane. [lokazaHo e, ye mpu oObUBaHE C Ja3epHO
JTbUEHUE B YCIOBUSATA Ha JBY(QOTOHEH pE30HAHC, HelMHEeWHaTa 100aBKa KbM IIOKa3aTeIuTe Ha
MOTJTBIIAaHE W TIPEeUylBaHE MOXE Ja € 3HadyuTenHa. [lo mpuHIMN, TakbB €PEeKT 3a MoKas3aTels Ha
NOTJIBIIIAHE CE MpHUeMa 3a HeXelaH, HOo aBropure Ha [B4.4] mpeanarar Toii 1a ce mos3Ba 3a T. Hap.
ONTUYHO OTPaHWYABAHE HA WHTCH3WTETAa HAa MOIIHO JIAa3€PHO JThUCHUE, MPEMUHABAIIO MPE3 THHKH
CJIOEBE OT CHJIHO-TUTIONIHU KOHJCH3UPAHU CIIOeBE. BH3MOKHO MPAKTUYECKO MPIIOKEHHUE HA MOAX0/1a
Ou OuJo 3a 3aIlIUTHU TOKPUTHS HA ONTUYHU eleMEHTH. MeToabT € pasrjielaH Ha MpuMmepa Ha
HAHOCEKYHIHM UMIIYJCU C TECeH CHeKThbp. MHTepec OM MIpeaCcTaBisiBAIIO €AHO pa3lIMpsBaHE Ha
MoOJeNla W aHalu3 Ha NPWIOKHUMOCTTa MYy 32 KbCH M CBPBXKbCH (MHUKO- M (DEMTOCEKYHIHH)
WHTEH3WBHU JIa3€PHU UMIYJICH C OTHOCUTEIIHO IIUPOKH CIIEKTPH.

6. OTpaxeHre Ha HAYYHHUTE MMyOJIMKAIIMY HA KaH[IMaTa B HAIIaTa U YyXKJIeCTpaHHA JIUTepaTypa

OOmusAT Opo¥t Ha MUTUpPAHUATA HA COOCTBEHU TPYIOBE, 3a0€IA3aHM OT JOI. XaPKUXPHUCTOB, €
400. Ot 1ax B Scopus 1 BB Web of Science nurarure ca 300. B xauru nurarure ca 37, B tucepTanuu
- 36, B mareHTd — 2. OOmuUAT Opoii HAa CTaTHUTE My C UMIAKT Gakrop € 79. h-unmekcht my e 10 1o
nanan ot SCOPUS (6e3 aBronuratu Ha Bcuuku aBropu) W 12 mo mannu ot Web of Science. [om.
XaKUXPUCTOB € MPEACTABUI B IOKYMEHTUTE CU (Daiil ¢ U3BAAKU OT MyOIHKAIIMU Ha APYTH aBTOPH C
IUTHPAHUs Ha HEroBW padoTu. Hsakxouw mpumepu 3a HedopMalHU LUTHPAHUS Cca, HApUMEpP, TE3H 3a
cboTHOIIeHusTa Ha Kpamepc-Kponwnr [6,11,12,14], 3a #onna wmriantanus [4,15,16,21,24,
26,28,36,39,43], 3a HaHokommno3utu [18] u 3a mucneprupanu B moduMmepu TeuHu kpuctamu [34,37].
OO6m0TO MM BII€UaTICHUE €, Y€ MyOJUKAIIMUTE Ha KaHAU1aTa HaMupaT U 1€ TpOoIbJDKAT Ja HaMUpaT
OTpakKeHHE B CIEIMaIM3UpaHaTa TuTeparypa.

7. Bojenmwmar mMpHHOC Ha KaHIWIATa B KOJEKTUBHHUTE MYOJNMKAIMU 3a MEH € JOCTaThYHO J00pe
oueprad. OT mpeacTaBeHUTE OT AOL. XaKUXpUCTOB naHHU 3a 103 myOnmkanmuu B pelieH3UpaHu
crniucanusi, 82 ca B CIMCaHMs C MMIAKT-(PaKTop, a ocTaHanute — npeodianasamo B J. Phys. Conf.
Series (¢ ummakt-panr) u B Bulgarian Journal of Physics. Jlor. XamkuxpuctoB e mbpBH aBTOp Ha 41
OT TAX, BKJIIOYUTEIHO Ha TpHUTE NYOJMKYBaHM TJIaBu OT KHurh. Mckam pa orOenexa, ue
XPOHOJIOTUYHO WUHPBUTE My 12 TyONMKamMu ca B CHAaBTOPCTBO C HAayYHHsS pPBKOBOAUTEN Ha
nokTopanTypata My npod. CtosH J[MHEB 1 TaM UMETO My, BEPOSTHO 3apajy MPHUETO IMOJAPEKIaHE 1O
a30y4eH pell, He € Ha ITbPBO MJCTO.

8. KpI/ITI/ILIHI/I OEJIeIKKH TI0 MNpEACTABCHUTC JOKYMCHTHU U IO TPYAOBETE, C KOUTO KAHAUAATHT y4aCTBa B
KOHKYpCa, a3 HAMaM.

9. JInuHu BHOeyaTIeHMs 3a KaHauaaTa. B roguHuTe Hazan 051X CBUJCTCII HA NPOBCKIAHCTO Ha ABa
CKCIICPUMCHTA C Y4aCTUCTO Ha JOII. XaI[)KI/IXpI/ICTOB B J'Ia60paTopI/15{Ta 1o (I)CMTOCCKyHI[Ha (I)OTOHI/IKa



Ha katenpa KeanrtoBa enextpoHuka (3@ nHa CVY). BrneuamieHusata MM OT €KCIEpUMEHTAJIHATaA MY
HaXOJYMBOCT U MPELU3HOCT ca OMpPEeSICHO MOJ0KHUTEIHU. B OM3K0TO MUHAIO ChbM MPUCHCTBAT HA
JiBa CEMHMHAapa, Ha KOUTO TOH € JOKJIaABal CBOM pe3ynTaTd. MckaM Ja crojelis BIEeYaTIeHUETO CH OT
MPELUU3HUS HAYMH Ha MPEJCTAaBSHE HA PEe3yATaTUTE U MPEHUU3HUs (U3NYEH €3HK, Ha KOUTO TOH MpaBu
ToBa. U nBete, 3a MeH, ca MOKa3aTeJIHU 3a KauecTBaTa My Ha U3IPaJIcH yUYEH.

10. 3akir04eHue.

KanguoateT B Hacrosimuss KOHKypc nou. A-p I'eopru bopucnaBoB XaKuXxpuCTOB HMa
CBHUIECTBEHM HAYYHHU MPUHOCHU IO HAy4YHATa CIECLMATHOCT Ha KOHKypca. HaykomeTpuuHuTE NaHHU
Ha MYOJIIMKAIIMUTE MYy HAIBJIHO YAOBIETBOPSBAT W3MCKBaHMATA Ha [IpaBUIHWKA 3a YCIOBHSATA U
pena 3a mpunoOuBaHe HA HAYYHH CTETICHH U 32 3aeMaHe Ha aKaJeMUYHH JUThHOCTH B BAH 1 Ha
pemenusita Ha Hayunuss ceBer Ha UDTT B pombnnenue kbMm IlpaBunnuka wa BAH. B
KOJIMYECTBEHO OTHOILECHHE, A0U. XaJ)KUXPUCTOB yIOBIETBOPSIBA HAIIBJIHO CYMAapHUTE U3WCKBAHUS
3a Hay4HaTra CTeNeH ,,JJOKTOp Ha HayKuTe” W 3a akaJeMU4HaTa JTbXKHOCT ,,npodecop”’. Hamam
KPUTHUYHU OJEKKHU M0 MyOIUKAIIMUTE U 10 JOKYMEHTHUTE, MPEACTaBeHU 3a KOHKypca. JInuyHuTe Mu
BIIEUATJICHUS OT KaHJAUAATa JaTUpaT OT aCUCTEHTCKUTE MU TOJUHU U Ca OTJIUYHH.

Bcuuko HammcaHo 10 TyK MM I03BOJISIBA € IbJHA YOeAeHOCT [a Npenopb4aM Ha
YBakaeMO0TO Hay4YHO :KypHu 1o koHkypca JIA IIPE/IVIO’KH na Hayunus cbBer Ha MHCcTHTYTA
no ¢pusuxka Ha TBLPAOTO TsJI0 Npu BAH nou. a-p I'eopru bopuciaasoB Xamxuxpucros [JA
BBb/JIE U3BPAH na akaieMu4YHaTa JIBKHOCT ,,1ipodecop” mo npodecuOHATHO HANIPABJICHHE
®usnyecku Hayku (Jlazepna d¢usuka, pu3Mka Ha aTOMHTe, MOJEKYJUTe M (u3nKa Ha

BbJHOBUTE MPOLIECH).

Codus, 10.02.2020r.

PeuenseHr:
Impod. Anexcanawsp Hpaiiury/



REVIEWER’S REPORT
for the competition for the academic position Full Professor
in Physical sciences (Laser physics, physics of atoms and molecules and physics of
wave phenomena), according to the announcement in
State Newspaper Ne 78 / 04.10.2019 with an applicant
Dr. Georgi Borislavov Hadjichristov, Associate Professor at the
Institute of Solid State Physics (ISSP) of the Bulgarian Academy of Sciences (BAS)

Reviewer: Alexander Alexandrov Dreischuh, Dr.rer.nat.habil., Professor in Sofia University “St.
Kliment Ohridski” (SU), Head of the Department of Quantum Electronics

1. The only applicant Assoc. Prof. Georgi Hadjichristov has submitted all the necessary documents for
participation in the competition for the academic position "Full Professor”, required under the
Regulations for the Conditions and Procedures for Awarding of Scientific Degrees and for Occupation
of Academic Positions in BAS and according to the specific requirements of the ISSP- BAS. His
overall scientific activity is reflected in 103 articles in peer-reviewed and refereed journals (83 after
1999) and in 24 full text publications in conference proceedings (17 after 1999). Data for 115
participations in scientific events are presented including 5 invited talks, 14 oral presentations, and 96
poster presentations (90 after occupying the academic position "Associated Professor™). All
publications are within the scope of the scientific specialty of the competition.

2. The candidate in the competition has acquired the scientific and educational degree "PhD" in
February 1991 and is occupying the academic position "Associate Professor”" since March, 1999. In
his list of scientific publications presented for the competition, the earliest publication included is from
2003. This proves that these publications were not used in prior procedures for obtaining other degrees
and titles. Quantitatively classified, the publications Assoc. Prof. Hadjichristov is using for
participating in the competition are: according to indicator B4 - six with impact factor (IF) and one
with impact rank (SJR); according to indicator I'7 - 34 with IF and 23 with impact rank. The data in
the table below proves that the candidate fully satisfies the minimum national requirements, the
requirements of the Regulations for the Conditions and Procedures for Awarding of Scientific Degrees
and for Occupation of Academic Positions in BAS and, in addition to the BAS Regulations, satisfying
the decisions of the Scientific Council of the ISSP too. | would like to emphasize that, in quantitative
terms, Assoc. Prof. Hadjichristov fully satisfies the cumulative requirements for the degree of Doctor
of Sciences (Dr.rer.nat.habil.) and for the academic position of Full Professor.

Group | Indicator According to the
of requirements of the law and
indica- of the ISSP-BAS For the applicant in the competition,
tors Required for | Required for according to the submitted documents
wor.rer.nat. | ,,Dr.rer,nat.
habil.” habil.”
A 1 50 50 50
b 2 100
B 3/4 100 120
5 x 20 points (Q2) = 100 points
1 x 10 points (Q4) = 10 points
1 x 10 points (SJR) = 10 points
r 5+6+... 100 220 I'7 +T'8 = 1015 points




+10 for I'7 — 985 points, including:

16 x 25 points (Q1) = 400 points

16 x 20 points (Q2) = 320 points

3 x 15 points (Q3) = 45 points

15 x 10 points (Q3r) = 150 points

7 x 10 points (SJR) = 70 points

for I'8 (book chapter) —2x 15points= 30 points

11 140 200 235 citations x 2 points = 470 points

=

12 +... 20 150 267 points, B including participation in
11 national projects, 11x10points= 110points
5 internat. projects, 5x20points= 100points
Coordinator of 1 research project-20points

3. General characteristics of the applicant's scientific, application-oriented and pedagogical activity.
The activity of the applicant Assoc. Prof. Hadjichristov is predominantly scientific, mainly
experimental, focused on the fundamental aspects of the phenomena with a certain emphasis on
possible practical applications. Not only his published results, but also the research projects in which
he has participated and which he coordinated, are indicative of this. | am evaluating his pedagogical
activity as the usual one for a researcher in a scientific institute of the Bulgarian Academy of Sciences,
who is not directly involved in the educational process in a university.

4. The pedagogical activity of Assoc. Prof. Hadjichristov, which | have partially witnessed, is as
follows. In two periods he was a scientific consultant of PhD students who already defended their
theses (1 - at ISSP-BAS and 1 at the Faculty of Physics of Sofia University, in the Department | am
currently heading). |1 would like to point out that the title of the PhD thesis defended by Dr. Stoyanov
at the Faculty of Physics (SU) is "Controlled generation and self-focusing of singular beams and
characterization of ultra-short laser pulses”. It differs from the one cited in the candidate's documents,
probably due to a change, which he missed to reflect. Assoc. Prof. Hadjichristov has been also a
consultant of a young scientist at the ISSP-BAS and of a diploma student from the Faculty of Physics
(Sofia University) and a mentor of a student from the University for Chemical Technology and
Metallurgy-Sofia within an internship program of the Ministry of Education and Science.

5. Main contributions.

In the self-assessment of his scientific contributions, Assoc. Prof. Hadjichristov has identified
nine major thematic areas, the formulations of which I don’t intend to repeat here.

One of the areas in which, in my opinion, the applicant has made a leading contribution (not
only as a first and corresponding author) is the study of structures based on ion-implanted polymers. In
particular, | am envisaging the studies focused on the polymer polymethyl methacrylate exposed to ion
implantation with silicon. The mechanism of the change of the optical properties of the ion-implanted
polymer is established - the change of the complex refractive index and its spatial distribution in depth
of the material. The precise results obtained are in accordance with the physical intuition. Due to the
practical value of the results (e.g. for modification to improve ophthalmic lenses), the most cited
publications of the applicant in this field are [['7.2-1'7.4] and [I'7.12] with no less than 57 independent
citations. On the basis of this material, it has been predicted [I'7.13] that the creation of an ultra-thin
laser beam splitter is feasible for the near-infrared part of the spectrum, which is of interest for second-
and third-generation optical communication systems (central wavelengths around 1.3 pm and 1.55




um). The problem of determining the locality of the response of this material in space appears next.
Experimental data showing a strong spatial thermal nonlocality of the order of millimeters in an
implanted layer with a thickness of about 100 nm at a depth of about 100 nm are presented in ['7.22].
In this study the researchers used an interference technique recording a series of four interferograms at
controlled phase shifts. In this way they quantitatively reconstructed the phase profile of the induced
thermal lens. Further data on this problem are presented in [['7.56]. For ion-implanted polymethyl
methacrylate, it has been shown that due to implantation with Si ions, its electrical conductivity
increases by 11 orders of magnitude. This group of scientific contributions of Assoc. Prof.
Hadjichristov | would classify as proving essential new sides of already existing scientific problems by
using new techniques, as well as obtaining and proving new facts. | would not like to neglect the
theoretical interpretation in [I'7.5] based on a model of dispersive Lorentz oscillators combined with
the theory of differential infrared spectroscopy in reflection. Using this model, the authors estimated
the depth of the zone of local restructuring in polymethyl methacrylate due to its implantation
(modification) with silicon ions. In my opinion, the theoretical basis of this publication is a nice
extension of existing approaches for interpreting vibrational spectra.

Another topic, relevant from both a physical point of view and because of the possible
applications of the results, is the creation and investigation of electro-optical materials composed of
polymeric and liquid-crystal materials and the study of their behavior when illuminated by laser
radiation. Two publications stand out to me here, [['7.6] and [I"7.8], with more than 18 independent
citations. For the first time, thin layers (~ 25 um) of polymer-dispersed liquid-crystalline materials are
created separating the two phases by induced photopolymerization. The latter is done by using
nanosecond pulses from a nitrogen laser (at a wavelength of 337 nm). Of interest is also the wedge-
shaped construction of the cell, which produces these stacked thin single-layer films containing
stacked single droplets of nematic liquid crystal in the optically transparent polymer matrix. These
films are shown to exhibit electro-optical nonlinearity at low applied voltages (~ 5 V; publications
[['7.1, T'7.57]). As an active electro-optical device with a potential application, the action of an electro-
optical modulator for laser radiation tunable in amplitude and phase is demonstrated [['7.17]. At a
wavelength of 633 nm, at large liquid crystal droplets, a phase change of about /2 is achieved at
relatively low voltages. This group of results including the demonstrated space-controlled diffraction
of a laser beam passing through such samples [I'7.6,I'7.14] can be classified as creation of a new
method for photopolymerization of electro-optical materials and as obtaining new information about
important optical and electro-optical characteristics of such materials in view of their future potential
applications for space-tunable amplitude and phase modulators for laser radiation.

In [I".29,I".30], with the leading contribution of Assoc. Prof. Hadjichristov (as a first and
corresponding author), results for a new electro-optical effect in a nematic liquid crystal
nanostructured with gold nanoparticles are published. Based on the observed electro-optical effect,
modulation of the transmission of coherent light in the visible part of the spectrum with very high
contrast exceeding 1: 1000 is achieved. Relatively low voltage (~ 5 V) is required to observe the
effect. The effect is polarization-dependent. It is found [I".29] that in the presence of dispersed metallic
nanospheres, a micro-periodic electro-optical phase lattice is formed, consisting of narrow longitudinal
micro-dimensional parallel textural strips in the nematic liquid crystal layer. | agree with the claim of
Assoc. Prof. Hadjichristov that the discovered effect has potential for application for creating
polarization-sensitive detectors, for electrically-controlled attenuators, light switches, high-contrast
light modulators, and for other devices for photonic applications. Only these two relatively recent



publications are cited already over 23 times. For these results ([I'7.29,I'7.30]) the team, headed by
Assoc. Prof. Hadjichristov, has became the award of the ISSP-BAS for the most important and
outstanding scientific and applied achievement for 2014. In the same field, Assoc. Prof. Hadjichristov
studied nanocomposite materials formed from a nematic liquid crystal with the addition of silver
[['7.33] and silica nanospheres [I'7.31,1'7.34]. In the first case, the silver nanoparticles are found to
significantly increase the ionic conductivity. In the second case, behavior similar to that described
above was observed for polymer-dispersed liquid crystals, but with a significantly simpler procedure
for sample preparation (according to the statement of the authors). The last two mentioned articles
have been highly appreciated by the scientific community and the team, headed by Assoc. Prof.
Hadjichristov, is awarded from ISSP-BAS for the most important and outstanding scientific and
applied achievement for 2016.

Another field in which the candidate in the competition has worked is formulated as
characterization of new ion-polymer electrolyte systems and polymer/liquid crystal electrolyte
composites. The increasing needs for electrical energy storage and storage systems are inevitably
leading to the need to develop safe and cost-effective solid electrolytes for use in metal ion batteries.
The contributions of Assoc. Prof. Hadjichristov to the research on this topic, according to the
information provided in the self-assessment of his scientific contributions, are in the characterization
of the materials by optical spectroscopy, by complex electrical impedance and dielectric spectroscopy,
by X-ray photo-electron spectroscopy (XPS) and by X-ray diffraction. Perhaps this is the proper place
to express my general impression that in his research Assoc. Prof. Hadjichristov has used a remarkable
variety of experimental methods, including also, for example, laser interferometry, polarization
microscopy, UV-VIS-NIR transmission / absorption spectroscopy and diffusion spectroscopy, Raman
spectroscopy etc. These methods, along with the applied and further developed theoretical models (e.g.
for the application of Kramers-Kroning relations in the four-wave frequency mixing spectroscopy),
motivate my very positive impression that the applicant is an experienced professional. Returning to
the publications on the subject, paper [I'7.39] has received particularly high recognition with more
than 20 independent citations.

Due to the limitations of this report, at the end | would like to address the applicant's results in
the field of nonlinear optics and nonlinear laser spectroscopy of organic polymers and polar media. In
article [B4.1], the third-order nonlinear susceptibility is analyzed by Hilbert transformation of the
spectra of four-wave mixing and by using the Kramers-Kroning relations. In particular, the ration of
the Raman to the electronic nonlinear susceptibilities is determined from the coherent anti-Stokes
scattering (CARS) spectra using the profile of the nonresonant CARS signal. The method is applied to
data obtained for a polymer of interest in photonics. In [B4.2], based on an own theoretical model, it is
shown that the nonlinear optical reflection from molecular compounds, macromolecules and systems
with relatively large permanent dipole moments can grow significantly under certain conditions, e.g.
under the conditions of a nonlinear optical phase conjugation process, in the vicinity of a suitable two-
photon resonance. For condensed matter media with a strong permanent dipole moments [B4.3.], the
nonlinear absorption and refractive indices are theoretically calculated. It is shown that, when exposed
to laser radiation, under two-photon resonance conditions, the nonlinear contribution to the absorption
and refractive indices can be significant. In principle, such an effect on the absorption is considered as
undesired, but the authors of [B4.4] suggest that it can be used for the so-called optical limiting of
powerful laser radiation passing through such thin layers. A possible practical application of the
approach would be for protection of optical coatings. The method is discussed for narrow-bandwidth



nanosecond pulses. It would be interesting to extend the model analyzing its applicability for short and
ultra-short (pico- and femtosecond) intense laser pulses with relatively broad spectra.

6. Recognition of the applicant’s scientific publications in the literature.

According to the data provided by Assoc. Prof. Hadjichristov, the total number of citations of
his publications is 400. The citations in the databases Scopus and Web of Science are 300. The
citations in books are 37, in dissertations - 36, in patents - 2. The total number of his articles with
impact factors is 79. His h-index is 10 according to SCOPUS (citations from all co-authors excluded)
and 12 according to Web of Science. Assoc. Prof. Hadjichristov presented in his documents a file
containing selected portions from publications of other authors with citations to his works. Some
examples of informal citations are, for example, those regarding the Kramers-Kroning relations
[6,11,12,14], regarding the ion implantation [4,15,16,21,24,26,28,36,39,43], for the studied
nanocomposites [18], and for the liquid crystals dispersed in polymers [34,37]. My overall impression
is that the applicant's publications have found worthy recognition and will continue to be adequately
reflected in the specialized scientific literature.

7. In my opinion, the candidate's leading contribution to the joint publications is well expressed. From
the overall data for 103 publications in peer-reviewed journals submitted by Assoc. Prof.
Hadjichristov, 82 are in journals with impact factors, the rest - predominantly in J. Phys. Conf. Series
(journal with an impact rank) and in Bulgarian Journal of Physics. Assoc. Prof. Hadjichristov is a first
author of 41 of these publications, the three published book chapters included. | would like to note
that, chronologically, his first 12 publications are co-authored with the scientific advisor of his PhD,
Professor Stoyan Dinev. In these publications he is not a first co-author probably because of the
adopted, at this time, ordering of the author’s names in alphabetical order.

8. I have no critical remarks neither regarding the submitted documents, nor regarding the publications
presented by the applicant for the competition.

9. Personal impressions from the applicant. In the last years, | witnessed two experiments with the
participation of Assoc. Prof. Hadjichristov carried out in the Laboratory of Femtosecond Photonics of
the Department of Quantum Electronics (Sofia University). My impressions from his experimental
ingenuity and precision are definitely positive. Recently, | attended two seminars where he reported
his results. | want to share my positive impression from the precise way he is presenting the results and
from the precise physical language in which he is doing this. Both mentioned impressions, to me, are a
clear indication of his capacity of a well-established senior scientist.

10. Conclusion.

The candidate in this competition Assoc. Prof. Dr. Georgi Borislavov Hadjichristov has
significant contributions to the scientific specialty of the competition. The bibliographic data of his
publications fully satisfy the requirements of the Regulations for the Conditions and Procedures for
Awarding of Scientific Degrees and for Occupation of Academic Positions in BAS and, in addition
to BAS Regulations, satisfying the decisions of the Scientific Council of the ISSP too.
Quantitatively, Assoc. Prof. Hadjichristov is fully satisfying the cummulative requirements for the
scientific degree "Doctor of Science™ (Dr.rer.nat.habil.) and for the academic position "Professor”. |



have no critical comments regarding the publications and documents submitted by the applicant for
the competition. My personal impressions from the applicant dating back to my early career days as
an Asst. Prof. are excellent.

In view of everything written above, herewith | strongly recommend to the honorable
Scientific Jury TO RECOMMEND to the Scientific Council of the Institute of Solid State
Physics at the Bulgarian Academy of Sciences TO APPOINT Assoc. Prof. Georgi Borislavov
Hadjichristov to the academic position “Professor” in Physical Sciences (Laser physics, physics
of atoms and molecules, and physics of wave phenomena).

Sofia, February 10, 2020

Reviewer:
/Prof. Alexander Dreischuh/



