CTAHOBHUIIE

110 KOHKYPC 32 3aeMaHe HA aKa/leMHUYHATa JJIbKHOCT npodecop

no npogecuoHaHo HanpaBJjenue 4.1. ,,Ou3nyecKu HAYKN, HAYYHA CTIEIUATHOCT
»@PHU3MKa HA KOHIEH3MpaHaTa MaTepus

3a Hy:KauTe Ha Jiad. ,,du3uKa Ha MaTepUAJINTe U HUCKUTE TeMIePpTypu“

cbriiacHo odsisata B JIB Ne 78 ot 04.10.2019 ¢

kanauaar: llersp MeroauesB Padgausos, 1oxkrop nmo ¢pusuka, nouent B UGTT-BAH
peuenszent:Mupociaas Beprusios Aopames, 1¢pH, npodecop B Copuiicku yHMBEpPCUTET,
Dusnyecku paxkyarer

1. O0mra xapakTepucTUKa Ha MPEICTABEHUTE MaTepUaIu — KAHIUAATHT € IPEJACTABIII 110
KoHKypca 10 ctatuu B paMKuTe Ha XaOUJIUTALIMOHHUS TPy U 26 CTaTUU U3BBH
xabmiurauuoHHus Tpya. [IpeacTaBui € TOKyMEHTH 3a y4acTHE B CIICIHUTE MPOCKTH: 1
npoekT ¢ NATO, 1 noroBop ¢ uyxnecrpanna ¢pupma, 17 npoextu ¢ HOHUM u 2 norosopa ¢
OUSU-y6na. KbM natara Ha HanucBaHe Ha cTaHoBuieTo copea SCOPUS kanaunaTsT
uma o6mio 80 cratuu ¢ 549 Hesasucumu Hutupanus, h-uagekce 12. Ot tax 7 ca B Phys. Rev.
B, 10 B Physica Status Solidi B, 3 8 Solid State Communications. Criopes npeicraBeHaTa
Tabnuia 3 KaHAUJATHT NOKPHUBA KOJMYECTBEHUTE MMOKA3aTeNU M0 BCHYKHU TPYIIN OT
nokazarens kakto Ha I1I1 3PAC PBb, taka u ua I1I1 3SPAC UDTT-BAH. U3uucnenure ot
KaHJU/1aTa TOYKU OTTOBAPSAT HA MPEICTaBEHUTE TOKyMeHTH. OlleHKaTa €, 4e KaHIuIaThT
OTroBapsi Ha MUHUMAJHUTE HAIIMOHAJIHU U3UCKBaHMS U Ha n3ckBanusTa Ha UOTT-BAH.

2. O01a XxapakTepUCTHKaA HAa HAyYyHATa, HAyYHO-TIPIJIOKHATA U TIearornueckara IeHHOCT Ha
KaHJu1aTa — KaHIUAaThT UMa COJIMAHO 00pa3oBaHue Mo pU3MKa — 3aBbpLIMI € rpe3 1994 r.
Ouzuyecku pakyntet Ha CY ,,CB. Kii. Oxpuacku®, cnenunaiHocT ,,pu3nka’ cbe
cnenuanu3anus ,,du3nKa Ha SAPOTO U eleMeHTapHuTE YacTuiu ‘. [lo3HaBaM ro JIMYHO OT
1993 r., xoraro ce NIpUChEIUHHU KaTO JUILIOMAHT Ha AoL. Bukrop Xamkues B rpynara 1o
PamanoBa cniektpockonus Ha ipod. Munko Mnues. 3amuraBa qucepTaius Ha TeMa
,»,PaMaHOBa CIIEKTpOCcKoMNus Ha QyaepeHH, QyaepeHo-IPOU3BOIHN CheUHEHUS U
BBIJIEPOJJHU HAHOTPBOMUKH‘ ¢ HayyeH pbKoBoauTen o1l Buktop Xamxues npe3 1999 r. Ot
2000 r. 1o 2006 rox. e moctrnoKkTOpaHT B rpymnata Ha npod. Kpuctnan Tomcen (Texnuuecku
yauBepcuteT bepnun, @usznuecku dakynrer). Lsuata My cinyxeOHa kapuepa ot 1999 r.
nocera e cebp3ana ¢ UOTT-BAH. Te3u kpatku aerailnu ot aBToOMOorpadusaTa Ha KaHIUAaTa
MOKa3BaT, Y€ TOW UMa OTIMYHA IMOATOTOBKA (KAKTO TEOPETHYHA, TaKa U eKCIICPUMEHTAIHA)
1o (u3MKa Ha KOHJeH3UpaHaTa MaTtepus (BKJI. U (U3UKA HA HUCKUTE TEMIIEPaTypH).
N3non3Ba kaTo OCHOBEH eKcliepuMeHTalleH MeTo/] PamaHoBaTta cieKTpocKonus (¢ moayepTan
BKYC KbM aHaJIW3 Ha MOJIipu3upanu PaMaHOBHU CIEKTpU HAa OCHOBAaTa Ha MpaBUIaTa UM Ha
mo00p (CreaBaIy OT CUMETPHUATA Ha KPUCTAJIA/CIIOS ) MIIH OTKIIOHEHUETO OT TAX (3apaan
HATMYKeTOo Ha fedektn)). OOeKTH Ha U3CIeIBaHe ca Pa3HOOOpa3HH KJIacoBe HOBU
Marepuau (OKCHIH C pa3InYHU KPUCTAIHU CTPYKTYPH, BBIJIICPOAHN MAaTEpUAIH, TCUHH
KPHCTAIN) U SBICHUS (CBPBXIPOBOAHUIM, MynTH(epouin). [lenarorndeckara My neifHOCT
€: BOZICHE Ha yIpa)kHEHUs! Ha CTyAeHTH (OJarojapeHus Ha OTJIMYHOTO My BJIaJieeHe Ha



HEMCKH 110 Bpeme Ha npectost My B TU-Berlin), ppkoBoaCcTBO Ha [BaMa IUIUIOMAHTH U
Hay4yeH KOHCYJITAHT Ha €/IUH JOKTOPAHT.

3. OCHOBHM HAayYHU W/WJIH HAYYHO-TIPUIIONKHU MPUHOCHU C OLIEHKA JI0 KaKBa CTETICH TE ca
JUYHO JIETIO Ha KaHJ#1aTa — T MOraT Jia Ce XapaKTepu3upaT KaTo ,,000rarsBaHe Ha
CBILIECTBYBAIIM 3HAHUS U Teopuu‘‘. B 25 oT Bcuukute cu 80 paboTu HA KaHAUIATHT € HA
bpBO MaAcTo. B 10-te mybnukammu (Al- A10), npencraBeHu B paMKUTE Ha
xaOunuTauuoHHus Tpy., Padaninos e win nbpBU, WIKM KOpecOHAUpaIl aBTop. B 26-te
cratuu (B1-B26), npencraBeHr N3BbH XaOMIUTAIIMOHHUS TP (KOUTO BKIIFOUBAT
XapaKkeTUPU3UpaHe Ha MaTepUaNIH C HIKOJIKO eKCIIEpUMEHTATHU MeToa), Padaumos e
BOJCILIMUSAT CIEIUATUCT 10 PamMaHOBa CIEKTPOCKOIUS U € U3BBH ChMHEHUE HETOBUST IMPUHOC
B ITOJIY9aBaHETO M aHAIM3a Ha MMOJyYeHUTE PaMaHOBY CIIEKTPH HA U3CIICBAHUTE MaTEePHAIIH,
KaKTO W TSAXHATa MHTEPIIPETAIMs B CBETIMHATA HA HHTEPEeCca KbM M3yJaBaHUTE MAaTSPHAIIH.
W3mexny 3assBeHUTE aBTOPCKH MPUHOCH TIOPAJH OTPaHUYCHUS 00eM Ha CTAHOBHUIIETO OUX
0TOeIISI3a)T TAKOHUYHO CaMO HA-OTKPOSBAIIUTE CE:

- OIPEJICIICH € MPOU3XO0IbT Ha IIUpOKaTa uBUIA 0K0I0 600 cm™* B Pamanosure
crnektpu Ha MgB; kato Bubpauuonen moj ¢ Eog cumerpus.

- U3CJICIBAHETO HA BIUSHUETO Ha aedekTute (BHeapeHu iouu Ru u Rh) Bepxy
PamanoBuTe criekTpyu Ha MOHOKpHCTaH BiypSiOo.

- M3CJICJIBAHETO HA BBIJICPOJTHA HAHOTPHOUYKY B PA3TBOP, ChIBPIKAI XJIOPHH HOHH,
MIPY Pa3JIMYHU SICKTPUIHH MOTeHIMaIu. [1o n3MeHeHneTo Ha PamMaHOBHTE CIIEKTPH ca
OTIpe/ICTICHU YCIIOBUATA, IPH KOUTO XJIOPHUTE HOHU MOTAT JIa C€ BHEAPSAT B TPHOWUKHTE.

- MOJTy9aBaHe Ha TOJISAPU3UPaHH PaMaHOBY CIIEKTPU B Pa3IMYHU KOHPUTYPALUH Ha
pasceiiBane ot kpuctanu BaBiBO,4 u CaBi,B,07 u onpenenste Ha CUMETPHUSTA U TIPOU3X0/1a
Ha BCUYKHU HAOII0aBaHU JTMHUU.

- U3CIIeJIBaHE HA pa3iInyHu (a3u Ha HAHOKOMITO3UTH, ChbPIKAIINU TEYSH KPUCTAI U
BBIUIEPOTHU HAHOTPHOUUKH.

- U3CIIeJIBaHE Ha cJoeBe rpadeH, U3pacTHATH BbPXY Pa3IUYHU TUTIOBE MOTIOKKH.

4. Kputnanu 0eneXKy U TPENnopbhKU 10 IPEICTaBeHUTE TPyIoBe. TakuBa HAMAM.
5. MoTuBupaHo u ScCHO (popMyIHUpaHO 3aKIF0OUYCHNE — KaHIUAATHT AoIl. A-p [letsp Metoaunen

PacdawmiioB otroBaps Ha n3uckBanusTa Ha [IpaBunnuka Ha UOTT-BAH 3a 3aemane Ha
aKaJieMUYHaTa JUIbXKHOCT Mpogecop.

Hara: 10.02.2020 NsrorBmt:

/mpod. ndbu Mupocna Abpariies/



OPINION

on the competition for the occupation of the academic position Professor

by professional field 4.1. *"Physical Sciences™, scientific specialty ""Physics of Condensed
Matter"

for the needs of the lab. Materials Physics and Low Temperatures

according to the announcement in the State Newspaper Ne 78 of 04.10.2019 with
candidate: Petar Metodiev Rafailov, Doctor of Physics, Associate Professor at ISSP-
BAS

reviewer: Miroslav Vergilov Abrashev, Doctor of Science, Professor at Sofia University,
Faculty of Physics

1. General characteristics of the submitted materials - the applicant submitted 10 articles
within the framework of the habilitation work and 26 articles outside the habilitation work.
He has submitted documents for participation in the following projects: 1 project with
NATO, 1 contract with a foreign company, 17 projects with NFNI and 2 contracts with JINR-
Dubna. As of the date of writing the opinion according to SCOPUS, the applicant has a total
of 80 articles with 549 independent citations, h-index 12. Among them, 7 are in Phys. Rev. B,
10 in Physica Status Solidi B, 3 in Solid State Communications. According to the presented
table 3, the applicant covers the quantitative indicators for all groups of indicators of both PP
ZRAS RB and PP ZRAS ISSP-BAS. The points calculated by the applicant correspond to the
submitted documents. The assessment is that the applicant meets the minimum national
requirements and requirements of the ISSP-BAS.

2. General characteristics of the applicant's scientific, applied and pedagogical activity - the
applicant has a solid education in physics - graduated in 1994 from the Faculty of Physics at
Sofia University “St. CL. Ohridski ", specialty "Physics" with specialization "Physics of
nucleus and elementary particles”. | have known him personally since 1993 when he joined
as a graduate student of Assoc. Prof. Victor Hadjiev in the Raman Spectroscopy Group of
Prof. Milko lliev. He defended his thesis on "Raman spectroscopy of fullerenes, fullerene
derivatives and carbon nanotubes” with scientific adviser Assoc. Prof. Victor Hadjiev in
1999. From 2000 to 2006 he was a postdoctoral fellow in the group of Prof. Christian
Thomsen (Berlin Technical University, Faculty of Physics). His whole career since 1999 has
been related to IFTT-BAS. These brief details from the applicant's CV indicate that he has
excellent training (both theoretical and experimental) in condensed matter physics (including
low temperature physics). He uses Raman spectroscopy (with a pronounced taste for analysis
of polarized Raman spectra based on their selection rules (following crystal/layer symmetry)
or deviation from them (due to defects) as the main experimental method). Objects of his
study are various classes of new materials (oxides with different crystal structures, carbon
materials, liquid crystals) and phenomena (superconductors, multiferroics). His pedagogical
activity is: conducting student exercises (thanks to his excellent command of German during
his stay at TU-Berlin), guidance of two graduates and scientific adviser of one PhD student.



3. Basic scientific and/or applied scientific contributions to assessing the extent to which they
are a candidate’s personal work - they can be characterized as "enrichment of existing
knowledge and theories™. In 25 of all his 80 papers, the candidate is first author. In the 10
publications (A1-A10) presented within the framework of the habilitation work, Rafailov is
either the first or the corresponding author. In the 26 articles (B1-B26) presented outside the
habilitation work (which include characterization of materials by several experimental
methods), Rafailov is the leading specialist in Raman spectroscopy and it is no doubt that his
contribution to the measurements and analysis of the Raman spectra of the materials under
study, as well as their interpretation in the light of interest in the materials studied. Of the
author's contributions, because of the limited volume of the opinion, I would concisely state
only the most prominent:

- the origin of the broad band about 600 cm™ in the Raman spectra of MgB, was determined
as a vibrational mode with Eq symmetry.

- the study of the effect of defects (embedded Ru and Rh ions) on Raman spectra of Bi12SiOy
single crystals.

- the study of carbon nanotubes in a mixture containing chlorine ions at different electrical
potentials. Changes in the Raman spectra determine the conditions under which chlorine ions
can be introduced into tubes.

- obtaining polarized Raman spectra in different scattering configurations of BaBiBO, and
CaBi,B,0- crystals and determination the symmetry and origin of all observed lines.

- study of different phases of nanocomposites containing liquid crystal and carbon nanotubes.
- study of graphene layers grown on different types of substrates.

4. Critical notes and recommendations on submitted works - | don't have one.
5. Reasoned and clearly formulated conclusion - the candidate Assoc. Prof. Dr. Petar

Metodiev Rafailov meets the requirements of the Rules of the ISSP-BAS for occupying the
academic position of professor.

date: 10.02.2020 Prepared by:

[Prof. Miroslav Abrashev, DSc/



