CTAHOBMULLE

No KOHKYpPC 33 3aeMaHe Ha akageMUYHaTa ANbXKHOCT “pgoueHT” obaseH oT UOTT-BAH B 1B No
52 01 16.06.2023 r., cTp. 150 B npodecmoHanHo HanpasneHue 4.1. ,,dr3nyeckn Haykn“ HaydHa
cneupnanHoct ,dn3nKa Ha KoHAEH3MpaHaTa maTtepuma”

Kanpgupar: Bacunmin AtaHacos YuTtaHoB, 4OKTOp, . ac. 8 L/IN®-BAH
YneH Ha Hay4yHOTO Xypum: leopru Jlanes AaHkos, g-p, MOMT-BAH
1. O6wo onucaHue Ha NpeacTaBeHUTe maTepuanm

(LlutnpaHmTe no-gony nokasatenun n kBaptuam (otbenasanu ¢ ,utannk”) ca aeduHUpanHu B
MpaBuaHuKa 3a npunarade Ha 3PAC PB, NpodecnoHanHo HanpasneHue 4.1, Tabanum 1 u 2)

B KOHKypca 3a aKaj,. ANbXKHOCT ,, A0UEeHT” 3a Hy»KauTe Ha LleHTpanHa nabopaTtopus no NpuIoKHa
¢u3unka, Nnosame KaHAMAAT e rn.ac. A-p Bacunuii AtaHacos YuTaHoB.

MpeacrtaBeHUTe OT KaHAMAATA MaTepuann NO KOHKYPCa BKAKOYBAT BCUYKM U3UCKBAHWU crnopes,
3PACPB goKkymeHTH.

B nokazamen B4 - xabunumayuoHHUS mpyo ca BKAoYeHM 10 HaydyHM nybauKauum, oT Kouto 1
ny6aunKkauma kateropma Q1 (1x25 ToukKM) oTroBapaALla Ha 25 ToukK, 4 6pos nybanMKkaumm Kateropma Q4
(4x12T0uKM) oTroBapsaWwmM Ha 48 ToUukM 1 5 Bpos nybanKkaumm c SIR (5x10 Toukn) oTrosapALM Ha 50
TOYKM MK 06110 123 TOYKM, KOUTO NMOKPUBAT MUHUMAIHO M3NCKyemus 6poii oT 100 TouKu.

B nokazamen I'7 ca npeactseHn 20 HayyHM nybamkaumm, ot Kouto 4 nybamkaumm Kateropua Q2
(4x20 ToukK) otroBapswM Ha 80 ToukM, 9 6pos nybankauum Kateropma Q3 (9x15 Touku) oTroBapALLM
Ha 135Toukun n 7 6pona nybamkaumm ¢ SIR (7x 10 Toukn) otrosapALLmM Ha 70 TOYKKU MM 06110 285TOYKN,
KOMTO MOKPUBAT MUHMMAHO N3NCKyeMUsi 6poii oT 220 TOUKMK.

MybanKaumMmnTe, C KOUTO Ce KaHAUAATCTBA B KOHKYpPCa 3a akaJeMMuyHaTa AbKHOCT ,A0LeHT”, ca
n3nesnn ot nedat npes nepuoga 2009-2023 r. BCUUKM HAyydyHW TPy[oOBe, NpeacTaBeHu B
nokaszamenu B4 v 7, ca nybanKkyBaHW cnep 3almrata Ha aucepTtaumnarta 3a OHC ,, aokTop”.

MpeAcTaBeH e CMUCHK 0T 53 He3aBUCUMUM LUTUPAHUA OT KOMTO 3a A0NyCTUMK Npuemam 47, KoeTo
ocurypsea 94 TOYKK, 3HAUNTENHO Hag, u3nckyemmTe 60 T.

Mo nokazamen E e npeactaBeHa MHGopmaLMA No noanokasatenn E14, E16 v E18. Tvi KaTo TO3M
NoOKasaTen He e M3MCKYeM MO HaCToALWaTa npoueaypa, a3 HAMa 4a rm KOMeHTMpam, KaTo camo
otbensassam, Ye npeacraBeHaTa MHPOPMALMA FOBOPU 33 Pa3HOCTPaHHA U ePpeKTUBHA AeNHOCT Ha
KaHanaaTta.

2. O6La xapaKTepuCcTUKa Ha Hay4yHaTa, HAy4YHO-NPUIOXKHATA U Negarormyecka AemMHocCT
Ha KaHAMAATa;

HayyHaTa M Hay4yHO-NpWIOMKHAaTa AEeMHOCT Ha KaHauaata e B obnactta Ha ¢u3MKaTa Ha
KOHAEH3MpaHaTa MmaTepuss M MaTepuasio3HaHUETO M MO-KOHKPETHO - B M3y4aBaHETO M



Cb3faBaHeTo, Ype3 pa3banaHCMpaHO MarHeTPOHHO pasnpalBaHe, Ha TBbPAM MOKPUTUA W
cnoese, NpeAHa3Ha4YeHU 3a NPUIOXKEHNE BbPXY TEMNEPATYPHO-YYBCTBUTENIHN MaTepUuani.

[-p Y4TaHOB e CbC CbLUECTBEHA PONA B TE€3M U3C/NeABaHMA, T.e TON NOCTaBA M3Ce[0BaTe/ICKM
3a4auu, y4acTBa B eKCrnepuMMeHTaHaTa peaansaums u 8 o6o06LuiasaHeTo Ha pesyiTtaTure.

MonyyeHnTe pe3ynTaTUTU ca CBbP3aHM C NOCTUTAHETO HAa ONTUMAIHU MEXaHUYHW NapaMeTpu Ha
NMOKPUTUATA -- HAHOTBbLPAOCT, MOAY/ HAHOTBBLPAOCT, MOAYNA HA €nacTUYHOCT, aaxesus,
KoedUUMEHT Ha TpueHe u Ap. ToBa U3MCKBa pa3paboTBaHe Ha TEXHOIOMMM 3@ HaHacsAHe Ha BUHapHK
HUTPUAWN, TPOMHUTE W YETBOPHUTE HUTPUAHM TBBLPAM MOKPUTMA. B nocneactsme, HaTpynaHus
TEXHO/IOrMYEH ONUT e NO3BO/IMA Aa ce Pa3paboTAT U Pa3NUYHM BUAOBE NOKPUTUA C NPEXOAEH CbCTaB,
KaKTO M C MHOroC/0iHa CTPYKTypa Ha 6a3aTta Ha CbliecTByBalMTe BUHAPHKU, TPONHU U YETBOPHM
CbeanHeHus.

CbliecTBeEHa HOBOCT Ha NOIYYEHUTE MNOKPUTUA € MOCTUrAaHETO Ha A0OPU MeXaHUYHU NapamMeTpu Npu
HUCKM TemnepaTypu Ha oTtnaraHe nog 200 °C 3a NOAy4eHOTO MOKPUTUE e MOCTUraHeTo Ha nnaseH
npexoa mexay otaenHute noacnoese. ToBa onpepens Aobpa agxesua nopagu CBoKcTBaTa Ha
nogcnoesete Cr/CrN n gobpa TBbPAOCT NOPaan Bodellata poaa Ha Ti B OCHOBHMA cioi. MpouecsbT
Ha MNOsy4aBaHe Ha NOKPUTMATA U3UCKBA KOHTPO HA MHOTO NapameTpu, onpeaenalm TeXHOTIOTMYHUA
npouec.

Bcuyko ToBa npeanonara 3aﬂ,'bl'l60‘-leHM 3HAaHUA 3a MaTepuUannTe, TEXHO/NOTUATA, pa3Hoo6pa3Ha
TEXHO/OTNYHA ,CLGI\;IHOCT M KOMNNEKCEH NoAaxo4 MNpn pewaBaHe HAa M3CNeAOBaATE/NICKU 3a4aduM,
KOEeTO npeactasAa 4-p YuTaHoB KaTo y4€eH C BUCOKa KBaﬂMd)MKaLLMﬂ.

OCHOBHM Hay4YHU U HAYYHO-NPUAOXKHU NPUHOCK.

KaTto Hay4yHO-u3cnepoBaTeNiCKM MNPUHOC HA KaHauzaTa 6ux oTbenasan M3non3BaHeTo Ha
dOKycHpall, MOHEH NbY 33 NOJly4aBaAHETO Ha paspes Ha MOKPUTUETO U BU3Yanm3auma U n3mepsBaHe Ha
otaenHute cnoese cbc CEM. lpanasoctta e onpegeneHa 4ypes AFM. OnTUYHUTE CBOWMCTBA Ha
NOKpUTMETO ca uscneasaHe ypes UV-VIS u IR ennncomeTtpua Kato ca moaenmpaHm amnamtygata W,
¢$a3oBaTa pasnuKka A, gUeNneKkTPUYHUTE KOHCTAHTU €1 U €2 U KOePUUMEHTUTE Ha NpeyynBaHe M Ha
3aTmnxBaHe.

HoBocT npeactsnaBa pa3paboTeHOTO YETUPUKOMMNOHEHTHO TBbPAO nokputne CrTIAIN ¢ HUCKo
CbAbp)KaHMe Ha Al M BUCOKa TemnepaTypHa ycToMumBocT. OKCMAALUMOHHATA YCTOMUYMBOCT Ha TaKMBa
NOKPUTUA, HaHeceHn npu TemnepaTtypu nog 200 oC, e uscnenBaHa 3a NbPBU NbT U U3CNeABaAHUTE
pesynTaTu ca NPUOPUTETHW.

YcTaHoBeHO e, ye yetBopHUTe NoKputua CrTiAIN n TiCrAIN MmaT no-BMCOKA HAHOTBBPAOCT CAPSIMO
TponHuTe nokputma TIAIN n CrTiN.NMocTurHaTa e no-aobpa agxesuns 3a Cr-6asmpaHnTe nokputus. XPS
aHanusa yctaHossBa popmupaHeTo Ha pasum oT AIN, TiN 1 CrN B pasnmMuHmUTe NOKPUTUA U IUNcaTa Ha
cBobogHu meTanHu Cr n CrzN ¢asun. B pasyntat nogobpeHn mexaHMYHW CBOMCTBA ce noJiyyasart 3a Cr-
6asnpaHuTe nokputus ¢ gobaseHn Al n Ti, a Han-gO6PM MEXaHWYHM CBOWMCTBA MMa YETBOPHOTO
cbeanHeHue Cro.esTio.19Alo0.13N.



OcHoBHHU HAay4YHU U HAYYHO-NPUNOKHU NPUHOCKU Ha AO-P YMTaHOB moraT ga ce oTHecaT KbM
KaTteropmute: Cb3gaBaHe Ha HOBU MaTepunaan, metogun, n TeEXHONOrMn,; A0KasBaHe Ha HOBU d)aKTM,'
npunoXeHme Ha Hay4yHU NoCTUXKeHNA B NPaKTUKaTa.

3. Hamam KputnuHu 6enexkKu 1 npenopbKu No NnpeacTaBeHUTe Tpyaose
4. MoTUBMPAHO U ACHO GOPMY/IMPAHO 3aKJ/lOYEHUe

MpepcrtaseHute OT A-p Bucunumii YutaHos TpypoBe ro xapakTepusmpaT KaTto KBanndbuumpaH
cneumannct B obnactra Ha ob6saBeHMA KOHKypc. To e cnocobeH ga ycTaHOBABaA HOBWU ¢aKTy;
BNajee, ynpasnABa M Cb3AaBa HOBW TEXHONOMMYYHU MpPOLECU U NpoBeXxaa m3cnenBaHUA Ha
BMCOKO HAyyHO HMBO B obnactta Ha ©u3MKata Ha KOHAEH3MpaHaTa maTtepua MU
MaTepuanos3HaHMeTo. HaykomeTpuyHUTe NoKasaTenn Ha A-p YNTAaHOB HAABMLIABAT MHUMANHUTE
HaUMOHANHN U3MUCKBAHMA 33 3aeMaHe Ha aKagemMuyHaTa ANbXHOCT «AOLEHT», 3a/0XeHU B
3PALLMNB 1 cBbp3aHUTe NpaBmaHMUM Ha BAH n NOTT. Bb3 0CHOBA Ha ropensioKeHOTO U3pasfaBam
NONOXKUTENHOTO CU CTaHOBMULLE M Nnoakpenam 6e3 konebaHue KaHAMAATypaTa Ha A-p Bacuaui
ATaHacoB YMTaHOB 3a 3aeMaHe Ha aKageMM4yHaTa ONbXKHOCT «AoueHT» B Jlabopatopuata no
npunoxHa ¢umsmka kbm BAH, npodecnoHanHo HanpasneHue 4.1. ,du3nMyeckn Haykn“ HaydHa
cneupnanHoct ,du3nKa Ha KoHAEH3MpaHaTa maTtepuma”

Harta: 29.10.2023 Mognwuc:

/o-p Teoprun AaHkos/



EVALUATION REPORT

On a procedure for holding the academic position “Associate Professor” announced by ISSP-
BAS in SG Ne 52 dated 16.06.2023 in the professional field 4.1. "Physical Sciences" scientific
specialty "Physics of condensed matter"

Candidate: Vasiliy Atanasov Chitanov, doctor, Chief Assistant at Central Laboratory of
Applied Physics-BAS

Member of the scientific jury: Georgi Lalev Dyankov, PhD at IOMT-BAS

1. General description of the submitted materials

(The indicators and quartiles quoted below (marked with “italic”) are defined in the
Regulations for implementation of the 3PACPE, Professional Area 4.1, Tables 1 and 2)

In the competition for the academic position of " Associate Professor " for the needs of the
Central Laboratory of Applied Physics-BAS a candidate is Chief Assistant Vasiliy Atanasov
Chitanov, PhD.

The materials submitted by the candidate under the competition include all documents
required according to 3PACPB.

Indicator B4 - habilitation thesis includes 10 scientific publications, of which 1 publication
category Q1 (1x25 points) corresponding to 25 points, 4 publications category Q4 (4x12 points)
corresponding to 48 points and 5 publications with SJR (5x10 points) corresponding of 50
points or a total of 123 points, (necessary at least 100).

In the G7 indicator, there are 20 scientific publications, of which 4 publications category Q2
(4x20 points) corresponding to 80 points, 9 publications category Q3 (9x15 points)
corresponding to 135 points and 7 publications with SJR (7x 10 points) corresponding to 70
points or a total of 285 points, which cover the minimum required 220 points.

The publications submitted in the competition for the academic position " Associate
Professor" have been published in 2009-2023. All publications presented in indicators B4 and
G7 have been published after the defense of the PhD thesis.

A list of 53 independent citations is presented, of which | accept 47 as admissible, that
provides 94 points, significantly more than the required 60 points.

Regarding indicator E, information is presented on sub-indicators E£14, E16 and E18. Since this
indicator is not required under the current procedure, | will not comment on them, only noting
that the presented information shows of versatile and effective activity of the candidate.

2. General characteristics of the scientific, scientific-applied and pedagogical activity of
the candidate;

The candidate's scientific and scientific-applied activity is in the field of condensed matter
physics and materials science, and more specifically - in the study and creation, by means of



unbalanced magnetron sputtering, of solid coatings and layers intended for application on
temperature-sensitive materials.

Dr. Chitanov has a significant role in these studies, i.e. he formulates research tasks,
participates in the experimental realization and in the interpretation of the results.

The obtained results are related to the achievement of optimal mechanical parameters of the
coatings -- nanohardness, nanohardness modulus, elasticity modulus, adhesion, friction
coefficient, etc. This requires the development of technologies for depositing binary nitride,
ternary and quadruple nitride hard coatings. Subsequently, the accumulated technological
experience has allowed the development of various types of coatings with a transitional
composition, as well as with a multilayer structure based on the existing binary, ternary and
quadruple compounds.

A significant novelty of the obtained coatings is the achievement of good mechanical
parameters at low deposition temperatures below 200 °C for the obtained coating and the
achievement of a smooth transition between the individual sub-layers. This determines good
adhesion due to the properties of the Cr/CrN sublayers and good hardness due to the leading
role of Tiin the base layer. The process of obtaining the coatings requires the control of many
parameters determining the technological process.

All this implies in-depth knowledge of materials, technology, diverse technological activity and
a complex approach to solving research tasks, which presents Dr. Chitanov as a highly qualified
scientist.

3. Main scientific and applied scientific contributions.

As a research contribution of the candidate, | would note the application of a focused ion
beam to obtain a section of the coating, visualization and measurement of the individual layers
by SEM. The roughness was determined by AFM. The optical properties of the coating were
studied by UV-VIS and IR ellipsometry, and the amplitude W, the phase difference A, the
dielectric constants €1, €2. Also, the refractive and attenuation coefficients were modeled.

A novelty is the developed four-component CrTiAIN hard coating with low Al content and high
temperature resistance. The oxidation resistance of such coatings applied at temperatures
below 200 °C has been investigated for the first time and the reported results are prioritized.

It was found that the quadruple coatings CrTiAIN and TiCrAIN have a higher nanohardness
compared to the ternary coatings TiAIN and CrTiN. Better adhesion was achieved for the Cr-
based coatings. XPS analysis established the formation of AIN, TiN and CrN phases in the
different coatings and the absence of free metallic Cr and Cr2N phases. As a result, improved
mechanical properties are obtained for the Cr-based coatings with added Al and Ti, and the
guadruple compound Cr0.68Ti0.19Al10.13N has the best mechanical properties.

Dr. Chitanov's main scientific and scientific-applied contributions can be attributed to the
following categories: development of new materials, methods, and technologies; proving new
facts; application of scientific achievements in practice.

4. | have no critical remarks and recommendations on the submitted works



5. Reasoned and clearly formulated conclusion

The achievements presented by chief assistant Visiliy Chitanov characterize him as a qualified
specialist in the field of the announced competition. He is capable of establishing new facts;
possesses knowledge and skills for managing and creation new technological processes and
to conducts research at a high scientific level in the field of condensed matter physics and
materials science. Dr. Chitanov's academic performance exceeds the minimum national
requirements for holding the academic position of "associate professor" formulated in the
ZRACPB and the related regulations of the BAS and ISSP. Based on the above, | express my
positive opinion and unhesitatingly support the candidacy of chief assistant Vasiliy Atanasov
Chitanov for the academic position of "associate professor" in the Laboratory of Applied
Physics at the BAS, professional filed 4.1. "Physical Sciences" scientific specialty "Condensed
Matter Physics".

30 October, 2023 Signature:

/Georgi Dyankov, PhD/



