PELMEH3UA

10 KOHKYPC 3a 3a€MaHe Ha aKkaJeMU4HaTa JUTbKHOCT ,,[Ipodecop™

1o npodecuonanuo Hampasienue: 4.1. ,,Ouznuecku HayKu”, HAy4YHA CHEIIUATHOCT:
,,DU3MKa Ha KOHJIEH3UpaHaTa MaTepus’, 3a Hyxaute Ha JlabopaTopus ,,dusnka Ha
MaTepuanuTe U Huckute temmnepatypu”’ kbM UDTT — BAH, o6siBen B JIB 6p.78 ot
04.10.2019 r.

¢ kauauaart: o1l 1-p Ilersp MetoaueB Padaunos, kbm UOTT — BAH

Peuenszent: npod. ndbu Errenus Iletposa Briuera, CY ,,CB. Knument Oxpuacku®,
Ouznyecku GakyiaTeT

1. OOmo onucaHue HA MPeJACTABEHUTE MATEPUATIH

smn

B xoHKypca 3a akaja. JITBKHOCT ,,lipodecop™ 3a HyxauTe Ha JabopaTopus ,,Ou3nka Ha
Matepuanute U Huckure temneparypu’ kbM UOTT-BAH eauncTBeH kaHauaar € aou. A-p
[lersp MeToaues Pagaunos.

IIpencraBenuTe OT KaHAWZAaTa MaTepHaId MO KOHKYpCa BKJIIOUBAT BCUYKU H3HMCKBAHU
cnopen 3PACPB nokymeHTH.

Kannunarer nou. Padaumno e moxtop ot 2000 r. u moment or 2007 r. B konkypca
KaHIUJAThT ydacTBa 00mo ¢ 36 HayyHM NyOnuKanmuu B pedepupaHd MeKTyHapOIHU
n3nanud, kato 10 oT TAX ca OT xaOWiIMTAaMOHHUS TPYA KbM mokaszaren B4 u 26 kM
nokasaren I'/. B ta3u rpymna He ce BKIOYBAT 9 myOnuKaiuu, U3M0Ja3BaHu B JOKTOPCKaTa My
JcepTaIus, 3a KOsITO € MPUIIOKEH aBTopedeparTshT.

B xabwimmtanmonaus Tpyn (KbM mokaszaten B4) ca BkimodeHH 3 myONMKanuu ¢ KBapTHII
Q1l, 4 nybmukanuu ¢ Q2, emHa ¢ Q4 m 2 cbee SJR. Emna or mybmukanuute (A3, J
Optoelectron Adv Mat) e ¢ mocoden kBaptin Q2, Ho crmopen SCimago kBaptwisT ¢ Q4,
KOETO HaMaJlsiBa CyMapHusi Opoii Touku 1o To3u mokasaren ¢ 8. [lyGnukanuute, ¢ KOUTO ce
KaHJMJIATCTBA 3a aKaj. JUIbXHOCT ,,Jipodecop”, ca U3ye3nu oT nevar npe3 nepuona 2001-
2019 r. IlyOonukanuute M3BBH XaOWIMTAIMOHHUSA TPyA KbM Tokazaten [/ ca obmo 26.
Benukn ca B pedepupanu MeKIYHAPOIHU M3AaHUS, BKIIOYBANIN 4 MyOIMKAMU C KBAPTHII
Q1, 9 c xBaptun Q2, 2 B Q3, 3 ¢ kBaptrt Q4, u 8 myOMKaMK B CIIHCAHUS C UMIIAKT-PAHT.
[lepuonbT Ha MyONIMKYyBaHe, KoiTo oOxBamat e 2010-2019 r.

B Tabmuma 3 wem mokaszaren J[11 Oposit mocoueHum Toukm oT murtatu ¢ 698. B
Mpe/ICTaBeHusl OT KaHJuaaTa CIIMChK Ha muTupanusTa crnopen WoS miu Scopus Oposr e 349,
HO TOBAa € IBJIHMUAT OpOH 3a IeNHs TBOPYECKH BT HA KaHIWZAATa, a HE OT MyOJIMKalUUTeE, C
KOUTO yuyacTBa B KoHKypca (cniopen 3PACPD ,,pencraBenuTe 3a 1enuTe HAa €Ha MPOoLEaypa
He MoraT jaa ObaaT u3nois3BaHu B Apyra®). Llutupanusta ot mocneanute ca 105, xoero
onpeaens 210 Touku mo To3u nokazaren. Kem nokaszaren E 13-15 (yuactue B HallmoHaaIHU U
MEXIYHApOAHH IMPOEKTH U PHKOBOJCTBO Ha JIOKTOPAHT) CyMapHUAT Opoil Touku e 275.
Beuuku pasriexajanu myOIMKanyy ca U3JIe3IH Clie]] MoJy4yaBaHeTo Ha Hay4yHaTa CTENeH JOKTOpP.

Nma mpunokeH W JOMBIHUTENICH CIUCHK OT JOKJIagd Ha KOH(epeHmnn 0e3
WHJCKCUpPaHe, KOUTO He ce penensupar. OT npeacraBeHuTe oT KaHauaara aoi. a-p Padannos
MaTepuadl W HAYKOMETPUYHH JaHHH, ¢ KOUTO C€ KaHJHMJIATCTBA 3a akaj. JIBKHOCT



»IIpodecop”, ciael OTYNTaHE HAa TOPHUTE OCOOCHOCTH IpUEMaM 3a PElEH3UpaHE CIECTHHUTE
HAyKOMETPHUYHU JaHHHU:

* [Toka3zarea A

Hucepranmonen Tpyn 3a npuchxaane Ha OHC ,,nokTop*‘- 50 Touku

* [Toka3area B 4

XabunuTtanmoHeH Tpya/myoaukanuu —179 Touku

* Mokazarea I' (ot 5 xo 10)

['7 —nayunu myOauKaIMy U3BbH XaOWIMTAIIMOHHUS TP - 426 TOUKH,

* [Toka3zarea D 11

Hutupanus —210 Toukw,

* 'pyna noka3areau E (ot 12 10 20)

E13 KoncyaTaHT (Ch-pbhKOBOJCTBO) Ha YCIEIIHO 3aIUTHII JOKTOPAHT - 25 TOUKH
E14 YuacTtue B HalMOHAJICH HAy4YeH WM 00pa3oBaTeNieH MpoekT - 170 Touku

E15 Yuyactue B MexayHapoJeH HayueH win oOpa3zoBaTenieH npoekT - 80 Touku

2. Ily6aukaunuu Mpead U cjiel moIyvyaBaHe Ha HayyHaTa creneH. OneHka 1ajiu
KAHIMJATHT OTTOBAPS HA MMHUMAJIHUTE HAIMOHAJIHU U3MCKBAHUS H
msuckBanuaTa B 3PAC-UDPTT cbriiacHo npuioxkeHaTa tadanua.

3amuTenara npe3 2000 r. nucepranus Ha TeMa "PamaHoBa crieKTpocKomnus Ha (yJIepeHH,

(bynepeHo-TIPOU3BOIHH ChEANHEHHS ¥ BBIJIEPOIHA HAHOTPHOMYKH" € HallMCaHa Ha OCHOBATa Ha
9 nmyOnuKanuu ¢ UMIAKT GaxkTop.

Hom. PadaunnoB e mnpencraBun peructpupanus u HanmmdeH B HAILUJ] nokymeHr,
yJIOCTOBEpsIBAIll aKTUBHUTE 3a “IOLEHT’, cropenx Koito ydacTBa ¢ 21 Hayynu myOnukaiu,
ooxpamamu nepuona 1997-2013 r., xouro cwbupar obmo 115 toukm. Kem rpyma b4
(xaOmmuTanMoOHeH TPyJ) KaHAWAATHT € BKIIOYWI S5 nyOonukanud B pedepupanu
MEXTYHAPOIHH MTyOIMKanuu, myonukyBanu B repuoga 1997-2009 r. [TybnukanuuTe U3BbH
xaOunuTanMoHHara pabdorta ca o0mo 11 cratuu B pedepupaHu MeXTyHAPOIHU CIHCAHUS U 2
MyOJIMKALMU B CIIMCAHUS C UMIAKT paHK. O0uwmst 6poii Touku e 235. Bkimtouenu ca u ctatuu
OT JIOKTOpCKaTa JucepTanus, KOeTo He € OMJI0 HeoOXOJMMO, ThH KaTo CyMapHHAT Opoi
TOYKM HAJXBBPJIS MUHMMAJIHMTE M3MCKBaHMA Ha 3akoHa. [lo mokaszaren /{11 Toukure oT
IUTHpaHUs ca 62.

[IpencraBenute Marepuanu ot jou. A-p Ilerbp PadawmnoB u ananusupanute mno-rope
HAyYKOMETPUYHU MTOKA3aTeNN HE MOBTAPAT HAYYHHUTE PE3YJITATH U IMyOJHKAIMH, BKIIOUYCHH B
JIOKTOpCKaTa JUCepTalus W TP KOHKypca 3a 3aeMaHe Ha aKaJeMHYHaTa IBKHOCT
,JOIIeHT*. bpoaT Touku mo mokaszarenute oT Tabmuua 3 oTroBaps M AOpPU HaJBUIIABAT
3HAYUTEIHO HALMOHAIHUTE MUHUMAJIHU M3UCKBAHM 3a 3a€MaHe Ha aKaJeMHUYHA JUIBKHOCT
"IIpodecop”, 3anoxenu B 3akona 3a Pa3zutue Ha Akanemuunus CocraB B Pb (3PACPDB) u
IIpaBWJIHKKA 3a HETOBOTO IpHiIarane, kakTo u kpurepuure Ha UOTT-BAH.

3. O0ma xapakTepucTHKA HA HAYYHATA U HAYYHO-TIPUJIOKHATA 1ei{HOCT Ha
KaHAUAaTAa.
Hayunara u HayuHO-IIpUJIOXKHATa JAEHHOCT Ha KaHJHUAaTa € B o0iacTTa Ha (U3UKaTa Ha

KoHJeH3upanara matepus. Jom. a-p Ilersp Padaunor e 3appmmn CY "Cs. Knument
Oxpunckun", cnenuanmHoct @Pusuka cbc cnenuanu3anus "dusznka Ha  AOPOTO U
€JIeMEHTAapHUTE YacTUIIM' C YCIENIHO 3allldTeHa IUIUIOMHa palboTa mpe3 oHH 1994 r. Ha
tema "PamaHoBa crniekTpockonus Ha C60 ¢yneput" ¢ HaydeH pbKOBOIUTEN 1011 A-p Bukrop
XaKueB.



[Tpe3 mepuoma 1995 — 1999 r. e penosen nokropanT BB Ousndecku dakynrer Ha CY
"Cs. Kimument Oxpuacku". Ilpe3 2000 r. 3ammraBa aucepraunus 3a oOpa3oBaTeliHaTa U
HayyHa crereH "mokTop" Ha Tema "PamaHoBa crekTpockonus Ha QynepeHd, (yaepeHo-
NPOM3BOJIHU CHEIWHEHHS M BBITIEPOJHN HAHOTPHOMYKH' C HAy4eH PBKOBOJUTEN JOL. JI-P
Buxkrop Xamxkues. B pamkute Ha qokTOpaHTypara npoexaa 10-mecedna crnienuanu3anus B
Texandyeckn YHuBepcuteT bepiaun moa pwrkoBoacTBoTOo Ha mpod. Kpuctusa TomceH.
OtHOBO Tam € nocT-AokTopanT mpe3 2000 — 2005 r. Ot 2007 r. e nonent B UGTT-BAH.

KanguaarsT uma yyactusi B 22 npoekTa, OT TsIX 5 MEXIyHapoaAHU U 17 HallMOHAIHH,
OT KOWTO CHEHHaTHO MckaMm ja otbenexa cueuenenust NATO Reintegration Grant 2006-
2009. B npoexra MHEPA (2013-2017 r.) mo 7-ma pamkoBa nporpama Ha EK nom. a-p Ilersp
Padaunos e 3am.-ppkoBoauTeN Ha padoreH maker 3. [IpeacraBeH e CUChK ¢ 24 ydacTus B
HAIMOHAIHU U MEXyHAPOJIHU KOH(EepeHInU 1 4 U3HECEHH IIJICHAPHU JOKJIa IH.

KangunarsT uMma yTBBpPJEH HAay4YHO-aJIMUHUCTPATUBEH ONUT KaTO PHKOBOJUTEN Ha
JlaGopaTopus ,,13pacTBane Ha kpuctanm' 3a 2013 — 2016 r. u pprkoBoguTEN Ha JIaboparopus
,»PHU3MKa Ha MaTepuanuTe U HUCkuTe Temiepatypu’ ot 2016 r. Unen e Ha Hayunus cbBer Ha
NOTT — BAH ot 2012 r. buin e uineH Ha opraHu3allMOHHN KOMUTETH Ha HaydyHU (HOpyMH B
pamkute Ha ipoekT UHEPA.

4. Tleparoruveckara JeiHOCT HA KaHIMIATa OT HAYAJ0TO HA Kapuepara my.

Hon. n-p Ilersp PadannoB mma m3BecTeH memarorndeckd OMHUT OT IMEpUOoJia Ha IOCT-
JOKTOpaHTCKaTa CH CIeUMajgu3alus BbB BOJIEHE HA YINPaXHEHUS HAa CTYACHTHU-
I'BPBOKYPCHUIIM OT MHKEHEPHUTE criennanHocTy Ha TY bepnun B pamkure Ha JIeKnnOHHUSA
Kypc ,,BpBeneHne BpB (pusmkara 3a mmkeHepu Ha npod. Kpuctusa Tomcen u BoaeHe Ha
nabopaTtopHo yrnpakHeHue nmo PamaHoBa cmekTpockomusi B pamkuTe Ha ,llpakTukym 3a
HampenHanu 3a cryneHTu-¢u3unu B TY bepnun; YdacTBan e B MOATOTOBKaTa Ha JBamMa
YCHEIIHO 3allUTHIN AUIUIOMaHTd, enfuH B TY bepnun 2004 r. u enquH BbB Pusznuecku
¢dakynter Ha CY "CB. Kiiument Oxpunacku" 2014 r.

Hou. a-p Ilersp PadannoB nmma onuT KaTo KOHCYJNTAHT Ha €IMH JOKTOpaHT: Buxpen
Tomos, Tema ,,J3pacTBane u u3cieaBane Ha GU3NIHU CBOMCTBA HA CIOKHOOKUCHHU KPUCTAIN
B cuctemure Pb-Mn-Ni-O, Pb-Mn-Ni-Ti-O u Cu-B-O*“, UOTT-BAH 2017 r.

5. OCHOBHM HAYYHU U HAYYHO-TIPUJI0KHU MPUHOCH.

[IpencraBenara ot gou. a-p [lersp Padaunor xabunuraimonna pasumpeHa crpaBKa
3a Hay4yHMTE NpUHOCU € cinabo MH(OpMaTHBHA, Thil KaTo He € MpeacTaBeHa 0000IIeHa
uH(popMalusi, KOATO Ja OMUCBA JETAITHO MICTOTO Ha TMPOBEACHUTE HW3CIEABAHHS B
ChOTBETHATA HayuHa 00JIACT, KakTO W cBoute Juuynu npuHocu (cnopen 3PACPB). OtnaBam
TOBa Ha CKPOMHOCTTa Ha KaHauzarta. [IpencraBeHnTe NPUHOCH MO XaOMIUTALIMOHHUS TPY.
(mybnukauuu rpyna b4) ca rpynupaHu B 6 TeMH, KOUTO ca pPa3/elieHd IO H3CIEABAHU
MaTepuagi, a oOU0TO MEXAY TAX € M3MOJ3BAaHUAT €IUH U ChII METOJ Ha H3CIEeABaHE -
PamanoBa cnekrtpockonus. [Ilpuemam, ye npuHocute Ha jaou. PadawmnoB ca nganed mo-
Mana0HU OT PYTHHHO H3MOJ3BaHE HA €lHa MeToAuKa. BcebliHOCT upe3 3aabia004eHo
MO3HABaHE W M3MOJ3BaHE Ha BB3MOKHOCTUTE HAa PamaHOBaTa CEKTPOCKOMNUS ca M3y4yaBaHU
(dbyHIaMeHTaIHU SBJICHUS W €(PEeKTH B TBBPAOTETHU KPUCTATHM MAaTepUAIH, CTHKIA,
HUCKOPAa3MEPHU KOMITO3UTH HA TEYCHH KPHUCTATH C Pa3IUYHU BBIIEPOAHH (a3 Kato
BBIVIEPOJHU HAHOTPHOMUKHU, TpadeH, rpadenoB okcun. OmpenensHa € JOKaaHA CTPYKTYpa,
CUMETpUsi Ha BUOpPAllMOHHM MOJOBE, JAe(PEeKTH OT JIerHpaHe, eJleKTPOH-(POHOHHO
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B3aUMOJICIICTBUE U Ap. 3aTOBa 1€ aHATU3UpaM MPEACTaBEHUTE CTaTUU CIOpE] TeMaTU4YHAaTa
UM CBBP3aHOCT, TaKa KaKTO I'M BHXK/IaM.

Karo wmsno momydeHuTe pe3yiTaTd ca KakTo (yHAaMEHTATHO 3HAYMMH, Taka M
ChIBpKAT MOTEHIMAT 32 MPUIOKEHHE. XapaKTepbT HAa HAyYHUTE MPHUHOCH MOXE Ja ce
00001111 B CIIETHUTE KaTErOpUU:

. Dopmynupane u 060cHo8asaKe HA HOB HAYYEH NPOOIeM U NOAYUABAHe U OOKA3BAHE HA
HO8U haxmu

1.1. nonyuasane u ooxkazeane na nosu paxmu: B MgB, e ycranoeH Exg-MoabT, KOUTO ce
mpremMa 3a OTTOBOPEH 3a CBPBXIPOBOAMMOCTTAa 10 okojo 40 K mopamu H3KIIOUUTEIHO
CHJIHOTO CH B3aMMOJCUCTBHE C €JCKTPOHHATa cucTeMa. V3cieaBaHus BBPXY UYECTOTHOTO
OTMECTBaHE W IIMpuHaTa Ha Epg-nuuusara mexay craiiHa temmneparypa m 4 K paBar
JOMBJIHUTEITHO MOTBBPKIACHNE 32 CUJIHATA aHXapPMOHUYHOCT Ha TO3HM MOJl U WHTEH3HUBHOTO
My B3aumojieiicTBue ¢ enexkrponute. (Ilydomukanun Al u A2).

1.2 nonyuasane u ookaseane na nHou ¢haxm: VI3yuaBaHo € U € YCTAaHOBEHO MPUCHCTBUETO
U BUJIa HA CTPYKTYpHU Ae(eKTH B jerupanu kpuctamu ot BipSiOy. U3scHenu ca edexrure
ot Jsierupaneto Ha Bi;pSiOz ¢ Ru u Os u Ha BipTiOy ¢ Ru u Rh Bbpxy oOpasyBaneto Ha
CTPYKTYpHU JAe(PEeKTH B KPUCTATUTE U BbpXY OamaHca MKy OJIM3KO- U 1aleKo-IeiicTBaIluTe
B3aumozeictBus B Tax. ([lyomukamuu A3 u A9). B kpuctamu ot BipSiOg, jerupanu cbe
CelIeH € YCTaHOBEHA JIOKAJHAaTa CTPYKTypa Ha BKJIIOYBAHE Ha CelieHa B pelleTKaTa U
NPUYMHEHUTE 3HAYMMHU MPOMEHH Ha BUOPAIIMOHHHUTE XApaKTEPUCTHKH OT JIETHMPAHETO C
BHCOKA KOHIICHTpalus BeieacTBue aedopmarius Ha perrerkara. (I[Tyonukanuu B1, BS u B6).

1.3 nonyuasame u oOokaseane Ha Ho6u pakmu: Upe3 TPOBENEH IIBJIEH TPYIOBO-
TEOPETUYECH aHalM3 U EKCHEPUMEHTH ca OIpeAeNieHM CHUMETPUUTE Ha TrojsMa 4YacT OT
¢boHOHUTE B IIeHThpa Ha 30HaTa Ha bpunyen Ha kpuctanmu BaBiBO, u CaBiB;07 u e
YCTaHOBEHO KbM BHOpAlMUTE HA KaKBH JIOKaJTHU CTPYKTYpHH €IWHUIM MoraT Ja ce
npunumar. (ITyénukanus AS).

1.4 nonyuasane u Ooxazsame Ha Hou ¢haxm: OT U3CIEIBaHHS Ha TEYHOKPHUCTAJICH
HAaHOKOMITO3UT Ha OCHOBaTa Ha TeuHus kpuctal 7OBA u BBIJIEpOAHU HAHOTPHOUUYKH ca
n3cienBaHy Ga3u M CBOMCTBA M € MOJIydeHa HHIUKAIMS 32 B3aUMOJICHCTBHETO HA CTCHUTE Ha
HaHoTpbOUuyHUTE ¢ TK Monexynu. (Ily6nukamnus A6).

- U3cnenBanu ca Ha eeKTUTE OT JIETUpaHe Ha HEMaTUYHUS TeueH kpuctan E7 ¢ BeriepoaHu
HaHOTPBHOUYKHU. [IpUHOCHT € B ompenessiHe Ha ONTUMAallHATa KOHIICHTPAIlHs Ha BBIIIEPOTHUTE
HAaHOTPBHOUYKHU, JTOKa3BAaHE HAa XOMOT€HHOTO UM pasnpeaeneHue B teuyHus kpucran (TK) u B
obsicnenueTo Ha B3aumoericteueto uM ¢ TK. (Ilybnukanuu B4 u B26).

- MW3noms3Baiiku onTuManHa KOHIEHTpauuss Ha BbIVIepoaHM HaHOTpbOMuku (BHT),
¢dbyHKIIMOHaMM3UpaHu ¢ KapOokcuiaHu rpynu B qumepHus TK 8OBA, e oTkpuT mpoiiec Ha
Xupaln3anusi Ha WHade axupaiHus B yucto cbcrossHue TK 8OBA. VYcranoBeno e, ue
¢byuknuonanuszupanure BHT cnabo HamansBaT 3akOTBSHETO Ha MOBBPXHOCTTA, HO
OmaronpusiTcTBaT 006eMHOTO Toapexaane Ha TK u mporeca Ha xupanu3zaius. V3non3Baiku
nerupanu gumepHn TK nOBA ¢ pa3nuyHu HEME30T€HHH KOMIIOHEHTH KaTo YHUCTH U
¢ynkunonammsupann  BHT, mnepduyopookranoeBa kucenuna (PFOA), rpadenoBu
Ha"omocnin (I'pHn) m np. ca HabnromaBaHu Kackajga OT (a30BH HPEXOJH, BOJCIIU [0
(bepoeneKTpUYHOTO TPUKIMHHO chcTostHMEe CG, KaTo CTelneHTa Ha HEroBOTO IPOsIBICHHE



3aBUCH OT HEME30T€HHUS KOMIOHEHT — OT HambiaHO pa3Buta CG ¢aza npu BHT u I'pHa no
CG ¢a3za B narentHo cberosiaue npu PFOA. (ITyonukanuu B11, B14, B16, B18, B21 u B24).

1.5. nonyuasane u ookazeane na Hosu gpaxkm: OrnpeneneHa e CTpyKTypaTa Ha KpUCTalId Ha
nBorHus nepoBckuT La,CoMnQOg, nerupanu ¢ pa3nuvHy KOHLEHTPAIMKA Ha OJIOBO, IJIATHHA.
OmnpeneneH € MEXaHU3MBT Ha IPEHOCHT Ha 3apsia B obdnacrra 180- 350 K ot mpeckayane Ha
MaJIKM TOJapOHU. Y CTAaHOBEHO € Hamuuue Ha mojapeneHa mo Co2+ m Mnd+ ionute (asa.
VYcTaHoOBEHO €, ue n3BeCTHO KonuecTBO Mn3+ iionu B Co mo3unuu, pa3snpeieacHl XaOTUHIHO
B pelIeTKaTa, ChIIO JOMPHUHACIT 32 BHUCOKA CTOMHOCT HAa M3MEpPEeHAaTa HAMAarHUTEHOCT Ha
Hacumane. OT wu3cieqBaHus ¢ MojspusupaHa PamaHOBa CIEKTPOCKONHUS € MOTBBPACHO
3aKJIFOYEHUETO 3a MOHOKJIMHHA cTpykTypa. (Ilydonukaunu B2, B8 u B10).

1.6. nonyuasane u Ookaseane ma nosu ¢haxm: YCTaHOBEHa € JIOKaJHATa CTPYKTypa Ha
CJIO’)KHO-OKCHJIHU CTHKJIA U CThKIOKepamMukH. (cThkia B cuctemure 10SrO-xBi203—(90—x)
B203, (45-x)SrO—xBi203-55B203 u xSrO-15Bi203—(85-x)B203. VYcraHoBeHo e, ue
nerupane Ha 6apueBu cTbkia ¢ Eu203 Boau 1o oOpa3yBaHe HA CMECEHU OKHCHU KPUCTAIUTH
or Buaa Bi2—xEuxO3. Cunte3upana e HOBa KOMIO3UTHA CTHKIOKEPAMHKA, ChIbpKalia
BiFeO3 kpuctanuTi u € mokKazaHo, 4e TS UMa MperoYrnTaHa MOCoKa Ha JIEHAPUTEH PacTexk,
T.. UMa aHU30TPONHH cBoiicTBa. CHHTE3HMpaHa € cepus OT TBHPAU Pa3TBOPU B cHCTEMaTa
Bil.8Fel.2(1 — x)Gal.2xSbO7. Ilpu BcHYKH TSAX € YCTAHOBEH CHIJIEH CTPYKTYPEH Oe3MOPSIbK.
(ITy6nuxammst B3, B7, B12 u B22).

1.7. nonyuasame u Ooxaseane Hna Hoeu axm: W3cnenBaHu ca MeMOpaHH OT

TBBpAoTeNHUS monuMepeH enekTpoiut PEO/PVP/NalOg4, nerupanu ¢ rpadenos okcun (GO).
W3cnenBanusita ¢ PamaHoBa CHEKTPOCKONUS Ca M3MOJ3BaHM 3a Ja HNOTBBPIST YCIEUIHO
BKJIIOUBaHE U J00po pasmpeneieHue Ha HaHo-muctoBe GO B monmmepHaTa MeMOpaHa.
(ITy6onukamus B23).
- Uscnensan e dhochonunuaa SOPC npu pa3nuyHu KOHIIEHTpAlMU Ha 100aBEH XOJecTepod.
WNnentudunmpanu ca UBUIIUTE B paMaHOBUTE CIEKTPH Ha JUMHUAA, KOUTO Hali-4yBCTBUTEIHO
pearupaTr Ha B3aMMOJEHCTBUATa Ha XojecTtepoia ¢ (pochaTHUTE U XOJMHOBHUTE TPYNHU Ha
XUIpoUITHATA TI1aBa, ¢ KAPOOHMIIHUTE €CTEPHHU TPYIH Ha MOJSIPHO-AMONISIPHUS HHTEp(eiic u
Ha KOH(OPMAallMOHHOTO CBCTOSHHE Ha XHAPO(YOOHUTE BEPUTH B HYACTUUYHO XMJpaTUpaHU
nBycinoiiHu memOpanu ot aunuaa SOPC. Uzsicuenu ca HaOnogaBaHuTe €PEKTH B CIIEKTPUTE,
KOUTO TOBOPAT 32 MOApeKaall eeKkT Ha XoJecTepolia BbPXY JIMIHIHUS TBOCH CIIOH, KOUTO €
netaiinHo oosicueH. (Ilyonukamus B25).

2. Cw30asane Ha HOBU KiACUDUKAYUU, MeMOOU, KOHCMPYKYUU, MEXHOO2UL;

2.1. Cw»30asane na Hosu mexnonoeuu: Pa3paboTeHM ca peXMMH 3a OTJIaTaHEe Ha
MHOTOCJIOEH OT €JHOCJIOCH TpadeH U ca TUCKYTHPAHU PEKUMHUTE 32 ONITUMAITHO M3PacTBaHE,
KaKTO W MpHpojaTa Ha nedekTuTe B cioeBere. ONTUMU3MPAH € pekrMa Ha M3pacTBaHE 3a
€IPO3BPHECT €IHOCIOeH rpadeH KaTo ce Ch3IaBaT BB3MOXKHOCTH 3a KOHTPOJ Ha Oposi Ha
cnoeBere B CVD u3pactBaneto Ha rpad)eH upe3 MaHUITyJIUpaHE HAa TEOMETPHUSATA Ha Ta30BUS
notok (ITy6nukanuu A7, A8 u A10).

2.2. Cwvz0asane Ha HOBU MEXHONOSUU. I/I3yanaHa € CICKTPOXUMHUYHO JICTUpaHa
(3ape>KL[aHa) TBhKaH OT arjIoMCpUpaHu CHOIIOBE BBITICPOJHU HaHOTp’L6I/IqKI/I, H3I10JI3BaHa KaTo
paGOTCH CJICKTPOA BBB BOACH PA3TBOP Ha XJIOpUA B CJICKTPOXHMMHUYHA KIICTKA. HzscHenH e



MPOLECHT Ha BKIIFOUBAHETO Ha XJIOPUIHHUTE PAJAMKAIM BbB BHTPEIIHOCTTa Ha CHOMOBETE OT
BBIJICPOIHU HAHOTPBOMYKU. YCTAaHOBEH € PEXHUM IPU KOWTO CE MOCTHra €IeKTPOXUMHYHA
dynkronanuzanus. (I[lyonukanus A4).

BeposiTHO 1 pe3ynrature OT HAKOM OT mpuHOcute 1o touku 1.1. — 1.7. cpuo umar
3HAYUM Hay4YHO-IIPUJIOKEH IIPUHOC, HO 32 Ch)KaJIEHHUE TOBA HE € U3SCHEHO B CIIpaBKaTa.

6. OTpaxeHHe HAa HAYYHHTE MYyOJUKANMHN HA KAHAMIATA B HALIATA U YY:KAeCTPAHHA
Jureparypa (1o HeroBH JaHHM): - HAYKOMETPUYHHU MoKa3aTeu (0poil craTtuu ¢
UMIAKT paKTop, Opoii nuraT, h-nHgexc).

KangunaTsT He € mpencTaBuil OOl CIHCHK HAa HAyYHHTE CH TPYAOBE, HO NPOBEpKa B
Scopus nokasea o611 Opoii 80 pedepupanu HayuHu myOauKauK (¢ UMIakT daktop U SIR).
bposit Ha turature e 3HaunM (349 3a BCHMYKM MyONMKAMM Ha KaHIUAATa), KOETO €
MHIMKALKS 32 3HAYMMOCTTa Ha pa3pabOTBaHUTE TEMATUKU M NMyOJIMKyBaHHUTE pe3ynTtaru. H-
UHJIEKCHT Ha paboTute 0e3 aBronurarute € 12. [IpaBu BreuariaeHue, ye TEMITbT HA IUTHUPaHE
€ paBHOMEPEH Ipe3 TOAMHHUTE, KOETO MOTBbPK/IaBa, Y€ HAYUYHUTE PE3ylTaTh ca CIEJICTBUE
OT cUCTeMHa paboTa.

KannupateT e mpeactaBui M3BaJKa OT HAM-CHIIECTBEHU IUTATH, KaTO MHOTO 100pO
BIIEYATIICHUE TPABU, Y€ TE Ca B aBTOPUTETHU CHEIHATU3UPAHU CIIUCAHUS.

7. Ilpu KoJ1eKTUBHM MyOJMKALUM 12 ce OTAe]U MPUHOCHT HA KAHIAUIATA, a IPH
CUT'HAJ 32 IUIArKATCTBO 1A ce 1ajie CTAHOBUILE OTHOCHO HAJTMYHETO WJIM JUIICATA HA
miaruarcreo (3PAC Pb, wi.10 (2)).

Benuku nybnukanuu Ha gou. Padaunos ca B cbhaBTOpcTBO. BBB BCHUKHM MyONUKAlMU OT

Xa6I/IJ'II/ITaI_II/IOHHI/IH TpyAd € II'bpBU aBTOP WM CBIICCTBCHUAT MY IIPUHOC € YAOCTOBCPCH OT
KOpeCIIoOHaAUpaIusa aBTop. 3aroBa IIpueMaM IpUHOCA Ha KaHJuAaTa 3a ChIICCTBCH.

8. Kpl/ITHqHI/I 0eJ1esKKH Ha PE€UECH3CHTA 110 NPEACTABCHUTE TPYAOBE, BRKIIOYUTEJIHO U 110
JuTrepatrypHaTra oCB€AOMEHOCT HA KaHAUuAaTa.
OTI[GJ'IHI/I OcleXKKH Hali-Beue 110 MNPEACTaBAHCTO HA UBUCKBAHUTC MAaTCPUAJIN 11O KOHKYpCa

0sxa MpeaACTaBCHO IMO-Trope. I[OH’I)J'IHI/ITGJ'IHI/I 3aTPYAHCHUA B OLUCHABAHECTO Ch31aBa U JIMIICATa
Ha OIIMCAaHHC 3a Y4aCTUCTO HAa KaHAWAATa B HU3BBPHICHUTC CKCIICPHUMCHTH, KaK M KBAC Ca
ImoJiydaBaHW HU3CJICABAHHUTC MAaTCpHUAIA U I[efIHOCTH M0 TEXHOJIOTUYHUTE MPOLIECCH, TBH Karto
CTaTUUTEC Ca OT KOJICKTUBHU, BKIIOUBAIIN U YY)XXACCTPAaHHU YUYaCTHUIIU.

Te3n KPpUTHYHU OeIeKKHN HE MOCTaBSIT noa CbMHCHUC TIOCTUKCHHATA U MPUHOCHUTC Ha
KaHauaarTa.

9. JIuyHHM BHeYaTJIeHHs HA PC€UEH3CHTA 3a KaHIUAAaTa U APYIr' JaHHH, HEIMMOCOYIECHU B
NPEAXOAHUTE TOYKHU.
JInuyHuTe MU BIeYaTICHHUS OT KaHIuJaTa Y6CIlI/ITCJ'IHO IMOKa3BaT HEroBaTa BUCOKA HAy4YHaA

KBAJIM(HUKAIMS ¥ KOMIIETEHTHOCT B IIMPOK CHEKThP OT HAay4YHH MPOOJIIEMH KaKTO OT
(dbyHIaMeHTalleH, Taka W OT Hay4dyHO-TIPWJIOXKEH XapakTep B obOimacrtra Ha ¢u3MKara Ha
KOHJICH3UPAHUTE CPEU — TBHPIOTENIHU, MeKaTa MaTepHsi U KOMIIO3UTH Ha TAXHA OCHOBA.

3akiaouyenue

Haykomerpuunute mokaszarenu Ha jgomn. a-p Ilersp PadaunoB HambeiaHO
YIIOBJIETBOPSIBAT U JIOpPY HAJIMUHABaT U3UCKBAHUATA 34 3a€MaHE HA aKaJeMHUYHATa JUITbKHOCT
,IIpodecop®, 3amoxxenu B 3akoHa 3a Pazputue Ha Axanemuunus CrectaB B Pb (3PACPB) u
NpaBUJIHMKA 3a YCJIOBHUSATa M pela 3a NpuUIoOMBaHE HAa HAYYHM CTENEHM M 3aeMaHe Ha



akanmemuunu rekHOocTH Ha WMOTT - BAH. C meana yOemeHocT mpenophbyBaM Ha
nountaeMotro Haydno xypu na nonkpenu u npeaioxku Ha HC ma Mucturyr no ¢usmka Ha
TBBpAOTO Ts0-BAH, nou. n-p PadaumnoB ma O6bae u3bpan Ha akajgeMUYHATa JUTBKHOCT
,IIpodecop” nmo Hanpasnenue 4.1. Puznvecku HaAyKu.

Jara: 28.01.2020 r. Periensenr:



REVIEW

on competition for the occupation of the academic position " Professor" in
professional field 4.1. “Physical Sciences”, scientific specialty "Condensed Matter
Physics" for the needs of the "Material and Low Temperature Physics Laboratory"
ISSP -BAS, announced in SG No078./ 04.10.2019,

candidate: Petar Metodiev Rafailov, Ph.D. Assistant Professor at the Institute of Solid
State Physics - BAS.

Reviewer: Evgenia Valcheva, Professor, Doctor of Physical Sciences, Faculty of
Physics at Sofia University "St. Kliment Ohridski"

1. General description of the materials presented.

In the competition for the academic position of "Professor”, for the needs of the
"Material and Low Temperature Physics Laboratory” at IFTT-BAS, the only candidate is
Assoc. Prof. Dr. Peter Methodius Rafailov. The competition materials submitted by the
applicant include all the documents required by the ZRASRB. The competition materials
submitted by the applicant include all the documents required by the ZRASRB.

The candidate Assoc. Prof. Rafailov has been a doctor since 2000 and an associate
professor since 2007. The applicant participates with in a total of 36 scientific publications in
refereed international journals, 10 of them from the habilitation work for indicator B4 and 26
for indicator G7. This group does not include 9 publications used in his doctoral thesis, to
which the abstract is attached.

The habilitation work (to indicator B4) includes 3 publications with quartile Q1, 4
publications with Q2, one with Q4 and 2 with SJR. One of the publications (A3, J
Optoelectron Adv Mat) has a quartile Q2, but according to SCimago the quartile is Q4, which
reduces the total number of points on this indicator by 8. The publications applying for the
academic position of "Professor" were published in the period 2001-2019. Publications
outside of the habilitation work for G7 are a total of 26. All of them are in international
refereed journals, including 4 publications with Quartile Q1, 9 with Quartile Q2, 2 in Q3, 3
with Quartile Q4, and 8 publications in Impact-rank journals. The publication period they
cover is 2010-2019.

In Table 3 of Indicator D11, the number of citation points indicated is 698. In the list
of quotations presented by the candidate according to WoS or Scopus, the number is 349, but
this is the full number for the candidate's entire creative path, not from the publications with
which he participates in the competition (according to the ZRARBB "submitted for the
purposes of one procedure cannot be used in another"). The quotations from the latter are
105, which defines 210 points on this indicator. By indicator E 13-15 (participation in
national and international projects and doctoral student's guidance), the total number of points
is 275.

All publications considered were published after receiving the doctorate degree. There
is also an additional list of non-peer reviewed conference reports. From the materials
presented by the candidate Dr. Rafailov materials and scientometric data, which apply for the
academic position of "professor”, after taking into account the above peculiarities, | accept
for review the following scientometric data:

* Indicator A

Dissertation thesis for the awarding of the Doctor of Social Sciences - 50 points
* Indicator B 4

Habilitation work / publications - 179 points



e Indicator G (5 to 10)

G7 - non-habilitation publications - 426 points,

e Indicator D 11

Quotations - 220 points,

* Group of indicators E (12 to 20)

E13 Consultant (co-supervisor) successfully defended PhD student - 25 points
E14 Participation in a national scientific or educational project - 170 points
E15 Participation in an international scientific or educational project - 80 points

2. Publications before and after the degree. Assessment of the applicant's
compliance with the minimum national requirements and the requirements of the ISSP
according to the attached table.

The thesis defended in 2000 on "Raman spectroscopy of fullerenes, fullerene
derivatives and carbon nanotubes" was written on the basis of 9 Impact Factor publications.
Assoc. Prof. Rafailov presented a document, certified and available in the NACID, certifying
the assets for “associate professor”, according to which he participates with 21 scientific
publications covering the period 1997-2013, which collect a total of 115 points. In group B4
(habilitation work) the candidate has included 5 publications in refereed international
publications, published in the period 1997-2009. The publications outside the habilitation
work are a total of 11 articles in refereed international journals and 2 publications in Impact
Rank journals. The total number of points is 235. Doctoral dissertation articles were also
included, which was not necessary as the total number of points exceeded the minimum
requirements of the law. According to indicator D11, the points from the citation are 62.

The materials presented by Assoc. Prof. Petar Rafailov and the scientometric
indicators analyzed above do not repeat the scientific results and publications, included in the
doctoral dissertation and in the competition for the occupation of the academic position
"Assoc. Prof." The number of points in the indicators in Table 3 meets and even exceeds
significantly the national minimum requirements for occupation of the academic position
"Professor” set out in the Law on Development of the Academic Staff in the Republic of
Bulgaria (ZRASRB) and the regulations for its implementation, as well as the criteria of the
ISSP-BAS.

3. General characteristics of the applicant's scientific and applied activities.

The applicant's scientific and applied activity is in the field of condensed matter physics.
Assoc. Prof. Petar Rafailov graduated from Sofia University "St. Kliment Ohridski",
majoring in Physics with a specialization in "Physics of the nucleus and elementary particles"
with a successfully defended diploma thesis in June 1994 with the subject "Raman
spectroscopy of C60 fulerite”, supervisor Assoc. Prof. Dr. Victor Hadzhiev.

From 1995 to 1999 he was a full-time doctoral student at the Faculty of Physics at Sofia
University "St. Kliment Ohridski”. In 2000 he defended his dissertation for the educational
and scientific degree "Doctor" on the topic "Raman spectroscopy of fullerenes, fullerene-
derivatives and carbon nanotubes” with scientific supervisor Assoc. Prof. Dr. Victor
Hadzhiev. He holds a 10-month specialization at the Technical University of Berlin under the
leadership of Professor Christian Thomsen. He is a post-doctoral student there again in 2000-
2005. Since 2007 he has been an associate professor at ISSP-BAS.

The applicant has participated in 22 projects, 5 of which are international and 17
national, of which I would particularly like to acknowledge the winning NATO Reintegration
Grant 2006-2009. In the INERA Project (2013-2017) under the 7th EC Framework Program,
Assoc. Prof. Dr. Peter Rafailov is Deputy Head of Work Package 3. A list of 24



participations in national and international conferences and 4 plenary sessions reports was
presented.

The candidate has a well-established scientific and administrative experience as the
head of the Crystal Growth Laboratory for 2013 - 2016 and the head of the Material and Low
Temperature Physics Laboratory since 2016. He is a member of the Scientific Council of the
ISSP - BAS since 2012. He was a member of the organizing committees of scientific forums
within the INERA project.

4. Pedagogical activity of the applicant since the beginning of his career.

Assoc. Prof. Dr. Peter Rafailov has some pedagogical experience from his post-
doctoral specialization in conducting first-year student exercises in engineering specialties at
the Technical University of Berlin within the lecture course "Introduction to Physics for
Engineers" by Prof. Christian Thomsen and conducting Raman spectroscopy laboratory
practice within the Advanced Practicum for physics students at TU Berlin; He participated in
the supervision of two successfully defended graduates, one at the Technical University of
Berlin in 2004 and one at the Faculty of Physics at Sofia University "St. Kliment Ohridski" in
2014.

Assoc. Prof. Petar Rafailov has experience as a consultant to one doctoral student:
Vihren Tomov, topic "Growth and investigation of physical properties of complex oxide
crystals in the systems Pb-Mn-Ni-O, Pb-Mn-Ni-Ti-O and Cu -BO ", ISSP-BAS 2017

5. Basic scientific and applied contributions.

The habilitation extended scientific contributions presented by Assoc. Prof. Peter Rafailov is
not very informative as no summarized information has been provided to describe in detail
the location of the research carried out in the relevant scientific field, as well as their personal
contributions (according to the LPRAW). | attribute this to the candidate's modesty.

The presented contributions to the habilitation work (group B4 publications) are
grouped into 6 topics, which are divided by the materials studied, and the common method
used is Raman spectroscopy. | accept that the contributions of Assoc. Prof. Rafailov are far
larger than the routine use of a methodology. In fact, fundamental phenomena and effects in
solid crystalline materials, glasses, low-dimensional liquid crystal composites with different
carbon phases, such as carbon nanotubes, graphene, graphene oxide, have been studied
through in-depth knowledge and using the capabilities of Raman spectroscopy. Therefore, |
will analyze the articles presented according to their thematic connection as | see them.

Overall, the results obtained are both fundamentally significant and have potential for
application. The nature of the scientific contributions may be summarized in the following
categories:

1. Formulation and justification of a new scientific problem and obtaining and proving
new facts

1.1. obtaining and proving new facts: The E2g mode has been found in MgB2, which is
considered responsible for superconductivity up to about 40 K due to its extremely strong
interaction with the electronic system. Studies on the frequency shift and the width of the E2g
line between room temperature and 4 K provide further confirmation of the strong
anharmonicity of this mode and its intense interaction with electrons. (Publications Al and
A2).

1.2. obtaining and proving a new facts: The presence and type of structural defects in
Bi12SiO020 doped crystals have been studied and established. The effects of doping
Bi12Si020 with Ru and Os and Bil12TiO20 with Ru and Rh on the formation of structural
defects in crystals and on the balance between short- and long-range interactions in them
have been clarified. (Publications A3 and A9). Selenium-doped crystals of Bil12SiO20
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revealed the local structure of selenium incorporation into the lattice and the significant
vibrational changes caused by high-concentration alloying due to deformation of the lattice.
(Publications B1, B5 and B6).

1.3. obtaining and proving new facts: Through a complete group-theoretical analysis and
experiments, the symmetries of a large part of the phonons in the center of the Brillouin zone
of BaBiBO4 and CaBi2B207 crystals were determined and the vibrations of which local
structural units could be ascribed. (Publication A5).

1.4. obtaining and proving a new facts: Phase and properties studies have been
investigated from liquid crystal nanocomposite 7BCA and carbon nanotubes and an
indication of the interaction of nanotube walls with TK molecules has been obtained.
(Publication A6).

- The effects of doping on nematic liquid crystal E7 with carbon nanotubes were investigated.
The contribution is to determine the optimal concentration of carbon nanotubes, to prove
their homogeneous distribution in liquid crystal (TK) and to explain their interaction with
TK. (Publications B4 and B26).

- Using an optimal concentration of carbon nanotubes (BHT) functionalized with carboxyl
groups in dimeric TK 80BA, a process of chiralization of the otherwise achiral pure TK
80BA has been discovered. Functionalized BHTs have been found to slightly reduce surface
anchoring, but favor the bulk arrangement of TCs and the chiralization process. Using doped
dimeric TC nOBA with various non-mesogenic components such as pure and functionalized
BHT, perfluorooctanoic acid (PFOA), graphene nanolubs (GrN1) and others, a cascade of
phase transitions leading to the ferroelectric triclinic state of CG has been observed, with the
degree of its manifestation dependent on the non-mesogenic component - from a fully
developed CG phase at BHT and GrN1 to a latent phase at PFOA. (Publications B11, B14,
B16, B18, B21 and B24).

1.5. obtaining and proving a new facts: The structure of crystals of double perovskite
La2CoMnO6 doped with different concentrations of lead, platinum, was determined. The
mechanism of charge transfer in the region of 180- 350 K from jumping small polaroni has
been determined. The presence of Co2 + and Mn4 + ordered ions was detected. It has been
found that a number of Mn3 + ions in Co positions distributed randomly in the lattice also
contribute to the high value of the measured saturation magnetization. Studies with polarized
Raman spectroscopy confirmed the conclusion of a monoclinic structure. (Publications B2,
B8 and B10).

1.6. obtaining and proving new facts: The local structure of complex-oxide glasses and
glass ceramics has been established (glasses in 10SrO-xBi203- (90-x) B203, (45-x) SrO-
xBi203-55B203 and xSrO-15Bi203- (85-x) B203 systems. Alloying barium glasses with
Eu203 has been found to result of mixed oxide crystallites of the type Bi2 — xEuxO3.

A new composite glass ceramics containing BiFeO3 crystallites has been synthesized and has
been shown to have a preferred direction for dendritic growth, i. has anisotropic properties. A
series of solid solutions were synthesized in the Bil.8Fel.2 (1 - xX) Gal.2xSbO7 system. All
of them have a strong structural disorder. (Publication B3, B7, B12 and B22).

1.7. obtaining and proving a new fact: Membranes made of solid polymer electrolyte PEO
/ PVP [ NalO4 doped with graphene oxide (GO) were investigated. Raman spectroscopy
studies have been used to confirm the successful incorporation and good distribution of GO
nanosheets into the polymer membrane. (Publication B23).

- SOPC phospholipid was studied at different concentrations of added cholesterol. The bands
in the Raman spectra of the lipid that are most sensitive to the interactions of the cholesterol
with the phosphate and choline groups of the hydrophilic head, with the carbonyl ester groups
of the polar-apolar interface and of the conformational state of the hydrophobic chains in
partially hydrated two-layer SOPC lipid membranes have been identified. The observed
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effects in the spectra have been elucidated, suggesting a stacking effect of cholesterol on the
lipid bilayer, which is explained in detail. (Publication B25).

2. Creating new classifications, methods, constructions, technologies;

2.1. Creation of new technologies: Modes for deposition of multilayer of single-layer
graphene have been developed and the modes for optimal growth and the nature of the
defects in the layers are discussed. Growth mode for coarse grained single layer graphene has
been optimized, providing the ability to control the number of layers in CVD graphene
growth by manipulating the gas flow geometry (Publications A7, A8 and A10).

2.2. Development of new technologies: Electrochemically doped (charged) tissue from
agglomerated carbon nanotube bundles used as a working electrode in aqueous chloride
solution in an electrochemical cell has been studied. The process of incorporation of chloride
radicals into the carbon nanotube bundles has been clarified. A regime has been established
whereby electrochemical functionalization is achieved. (Publication A4).

Probably the results of some of the contributions under points 1.1. - 1.7. also have
significant scientific contributions, but unfortunately this is not clarified in the applied
habilitation extended scientific contributions by the candidate.

6. Reflection of the candidate's scientific publications in our and foreign literature
(according to his data): -scientometric indicators (number of articles with impact factor,
number of citations, h-index).

The candidate did not submit a common list of his scientific papers, but a Scopus
check showed a total of 80 refereed scientific publications (with Impact Factor and SJR). The
number of quotations is significant (349 for all candidate publications), which is an indication
of the importance of the topics developed and the results published. The H-index of works
without self-citations is 12. It is noteworthy that the citation rate is uniform over the years,
which confirms that the scientific results are the result of systematic work.

The candidate has provided a sample of the most significant quotes, and it is very good
to see that they are in reputable specialized journals.

7. In the case of collective publications, the contribution of the applicant should be
separated and, in the case of a plagiarism signal, an opinion should be given on the
presence or absence of plagiarism (ZRAB RB, Art. 10 (2)).

All publications by Assoc. Prof. Rafailov are co-authored. In all publications of the
habilitation work he is the first author or his significant contribution is certified by the
corresponding author. Therefore, | consider the candidate's contribution to be significant.

8. Critical notes of the reviewer on the submitted materials, including on the
literary awareness of the applicant

Separate notes, in particular on the submission of the required competition materials,
were presented above. An additional difficulty in the evaluation is the lack of a description of
the candidate's participation in the experiments performed, how and where the materials and
activities under the technological processes were obtained, since the articles are from
collectives, including foreign participants. These critical remarks do not call into question the
applicant's achievements and contributions.

9. Reviewer's personal impressions of the applicant and other information not
mentioned in the preceding paragraphs.

My personal experience with the applicant strongly demonstrates his high scientific
qualification and competence in a wide range of scientific problems, both fundamental and
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scientifically applied in the field of condensed matter physics - solid, soft matter and
composites based on them.

10.  Conclusion

Prof. Petar Rafailov's scientometric indicators completely satisfy and even exceed the
requirements for occupation of the academic position of Professor, stipulated in the Law on
Development of the Academic Staff in the Republic of Bulgaria (ZRASRB) and the rules for
the conditions and the order for acquiring scientific degrees and occupation of academic
positions of ISSP - BAS. With complete conviction, | recommend the Honorable Scientific
Jury to support and propose to the NA of the Institute of Solid State Physics-BAS, Assoc.
Prof. Dr. Rafailov, to be elected to the academic position of "Professor".

28.01.2020 Reviewer:
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