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[lapTHbOpUTE Ha UHCcTUTYyTa no ¢u3MKa Ha
TBBPJAOTO TsAJO B paMKuTe Ha npoekTta INERA ca
noi6GpaHu Taka, ye TAXHATa Hay4yHa AeHHOCT Aa
CbOTBETCTBA Ha TeMUTe, BKJYEHU B IIPOEKTA U
Ha HeroBaTa OCHOBHA LieJl — Jja Ce OBUIIY HAyYHUS
kanapurteT Ha MHcTuTyTa. Te ca HAy4YHU UHCTUTY-
LIUM OT ceJleM Jbp>KaBU-4JIeHKU Ha EBpomnelckus
cbio3: KpasickusaT kosiex B JIoH10H, Besinko6puTa-
HUf; YHUBepcuTeTbT B Yncasa, llIBenusa; UHcTH-
TyTHT N0 ¢usuka, [lonma; HanuoHaiHUAT UHCTH-
TYT 0 Jla3epy, IJla3MeHa U pajuanuoHHa GU3UKa,
PyMBbHUA; YHUBEPCUTETHT MO NPHUJIOKHU HAYKU B
Bunedenn, l'epmManus; UHCTUTYTBT 0 XUMUYHU U
$u3uYHU npouecy U YHUBepcuTeTbT B Kasabpus,
Utanus; TexHOJOrNYeCKUAT YHUBEPCUTET B AMH-
JIXOBeH, X0JIaH U,

JlemapTaMeHT N0 UH>KE€HEePHU HayKHU
Ha YHUBepcuTeTa B YrcaJia, llIBenusa

Hayynata  gei-
HOCT Ha JlenapTaMeHTa
110 MHXXEHEPHU HayKU e
Haco4yeHa K'bM MeXAy-
HAapoJHO WU3CJieJBaHe
Ha MaTepuasd (BKJIO-
YUTEJHO TBhHKHU CJOe-
Be U HaHOMaTepHaJiu),
eHepreTUKa, eJIeKTpo-
HUMKa U T.H. HeroBu-
Te CBTPYAHULU HUMaT
OTJIMYHU TNO3HAHUA U
OINUT IO MOJIy4YaBaHe U
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INERA PARTNERS

INERA partners have been selected in a way to en-
sure cohesion with the topics of the Project and to
enhance the merit of the scientific researches and
activities at the Institute of Solid State Physics. They
are from 7 European Union member countries: Im-
perial College London, UK; Uppsala University, Swe-
den; Institute of Physics, Poland; National Institute
for Lasers, Plasma and Radiation Physics, Romania;
Bielefeld University of Applied Sciences, Germany;
Institute for Chemical and Physical Processes and
University of Calabria, Italy; Eindhoven University
of Technology, Netherlands.

Department of Engineering Sciences,
Uppsala University, Sweden

The Department of Engineering Sciences is a major
research division with international investigations
on materials (including thin films and nanomaterials),
energy, electronics,
etc. It has excellent
experience on tran-
sition metal oxides
based on thin films
for optoelectronics
applications. In the
last decade more
than two hundred
papers were pub-
lished in interna-
tionally recognized
journals.
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H3cjieJBaHe Ha TbHKH CJIOEBE Ha 0a3aTa Ha OKCHU U

Ha NpexoJHU MeTaJly 3a MPUJI0KEHHUS B ONTOEEK-
TpoHUKaTa. [Ipe3 nocjeHOTO JeceTUIeTHE Te ca
nyG6JIMKYBaJIu MOBeYe OT ABECTA CTATUU B MEX/AY-
HapO/JHU CIMCAHUS.

JlemapTaMeHTBT e 4YacT OT YHUBEPCUTETa B
YncaJsa, Hau-CTapuUAT YHUBEPCUTET B CKaH/MHAB-
CKUTe CTPaHH, KOUTO MpelocTaBs YCJA0BUS 3a BU-
COKa CTelleH Ha 03HaHUe U TBOpPYeCcTBO OT 1477 1.
Toit e LleHTBp 3a BBPXOBU NMOCTUXKEHUS C BOJeLlaA
NO3ULUS NPU U3CJIe[JBAHUATA, CBBP3aHU C OKOJI-
HaTa cpeJjia. YHUBEPCUTETHT B YIcaJja e KJK4YO0B
NapTHbOP 3a UHAYCTPHUSATA U OCBLIeCTBSABA Bp'b3Ka
MeX/Jly HayKa, UKOHOMHKa WU 0O0llecTBO, NpeaJa-
ra ,mid-career” KypcoBe W yjeCHsIBA KOHTAKTUTE
MeX/Jy CTyZeHTUTE U paboTojaTeIuTe.

B pamkuTe Ha npoekTa INERA cbTpysHuyecT-
BoTo Mexy UPTT u uscneoBaTe/ICKUTE NpOrpaMu
Ha YHUBepcUTeTa B Yricasa e 6'b/le B 06/1aCTTa Ha
MaTepuaJO3HaHUETO U NPUJIOKEHUETO Ha CJAbHYe-
BaTa eHeprusi U HaHOTexHoJioruuTe. /lenapTamMmeH-
TBT II0 MHXXEHEePHU HAayKH paslnoJiara ¢ BUCOKOTEX-
HOJIOTUYHO 060py/iBaHe 3a OTJIaraHe Ha ThHKU CJloe-
Be, ONITUYHU U3MepBaHUS U aHAJIM3 Ha MaTepUasu.

PbkoBoguTen Ha [lenapTames-
Ta 10 WHXXeHEepHU HayKu e npodecop
Knaec-Topan TI'paHkBHCT, wuscie-
JloBaTtes W H306peTaTes C MeX[y-
HapojHO Npu3HaHue. HeroBuTe us-
cJeJjBaHUS Ca CBBbpP3aHU [JIABHO C
NpPUJIOKEHUETO HA HaHOMaTepHhau
B eHepreTHKaTa U OKOJIHATa Cpeja.
[Ipodecop 'paHKBUCT e aBTOp Ha CTO-
TUIM HAay4YHU CTAaTUU B pedepupa-
HU cnvcaHug U Hafg 30 kHuru. Tol e
OMJI TOKAaHEH JIEKTOP U € y4acTBaJ B
KoHcysnTaTUBHUTE CBBETH Ha peau-
Ija MeX/1yHapoAHHU KOHepeHLUH 110
TBHHKOCJOWHU ONTHUYHU MOKPUTHUS.
BposT Ha UTUpaHUATA Ha CTaTUUTE
My e Haf 15 000, a HeroBusaT h ungekc e 55.

[Ipodecop 'paHKBUCT e OGUJ 4YJeH HA HAyYHU
KOMHUCHU Ha noBede oT 100 3alUTH HA JOKTOPCKU U
YHUBEPCUTETCKU JUIJIIOMHU paboTu. [Ipe3 roguHuTe
TOW e 6uJ jiekTop B EBpomna, A3us, Appuka, CeBepHa
y l0>kHa AMepuka, ABctpasius. UneH e Ha llIBesckaTta
KpaJsICKa aKkaJieMus Ha HayKuTe, [lIBeckaTa KpaJicka
aKaJleMus Ha UHXXeHepHHUTe HayKu U
Ha MeXX/1yHapoHOTO 06I1eCTBO 0 UH-
»KeHepHa OINTHKa.

HscnenBaHusaTa Ha npodecop
I'ynap A. HukyacoH ca BBbpXy Ma-
TepuaJu U T'bHKOCJONHU NOKPUTHUSA
3a eHepruilHU U eKOJIOTUYHU MPHUJIO-
’)KeHHUs, HalpuMep eJIeKTPOXPOMHU
Y TepMOXPOMHH MOKPUTUA 3a ,YMHHU
Npo30pIHU"“, ra30BU CEH30PU 32 MOHU-
TOPUHT Ha OKOJIHATa cpeja, GoToKa-
Tau3a ¥ abcopbupaniy MoOKPUTHUS 3a
M3M0JI3BaHEe Ha C/I'bHYEBATa EHEPrus.
HeroBara wu3csiesioBaTesicka 06J1acT
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The Department is a part of the Uppsala University,
the oldest university in the Nordic countries, repre-
senting high quality, knowledge and creativity since
1477. This is a Center of Excellence, where interna-
tional cutting-edge research is taking place. The
university has a commitment to strong research
environment, key collaborative partner for indus-
try and society, enabling the interplay between the
academy, industry and society, offering courses
for mid-career education, facilitating contacts be-
tween students and business. Among the famous
scientists in the history of Upssala University are
Carl Linnaeus, Anders Celsius, and Olof Rudbeck.

The collaboration under the Project INERA between
ISSP and research programs of the Uppsala Univer-
sity will be related to the areas of solar energy and
functional materials and nanotechnologies. The
Department of Engineering Sciences has got mod-
ern facilities for thin film deposition, optical meas-
urements and materials analysis.

Professor Claes-Goran Granqvist, head of the De-
partment of Engineering Sciences, is a researcher
and inventor. His research is con-
nected mainly to nanomaterials
for energy and environment. Pro-
fessor Granqvist has several hun-
dred research papers in refereed
journals, over 30 books, numer-
ous invited talks, and participa-
tions in Advisory Boards of In-
ternational conferences, devoted
to thin film optical coatings. The
number of citations of his papers
is over 15 000 and his h index is
55. Professor Grangvist is sci-
entifically responsible for more
than 100 doctoral and licentiate
defences. During the years, he has
given many lectures in Europe, Asia, Africa, North
and South America, Australia. He is a member of the
Royal Swedish Academy of Sciences, Royal Swedish
Academy of Engineering Sciences, Regia Societas
Scientarium Upsaliensis and a fellow of the Interna-
tional Society of Optical Engineering.

Professor Gunnar A. Niklas-
son research concerns materials
and surface coatings for energy
and environmental applications,
for example electrochromic and
thermochromic  coatings for
smart windows, gas sensors for
environmental monitoring, pho-
tocatalysis and solar absorber
coatings. His research field in-
volves studies of films structure
as well as optics, light scatter-
ing, impedance spectroscopy and
electrochemistry. He is also inter-
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BKJIIOUBA U3CJIe/IBAHUS HA CTPYKTYypaTa Ha CJIOEBE,
KaKTO Y ONTUYECKUTE UM CBOMCTBA, pa3ceiiBaHe Ha
CBETJIMHATA, CIEKTPOCKONUS Ype3 M3MepBaHe Ha

MMIIeZlaHCa U eJIEKTPOXUMUS, KAaKTO U ONTHUYECKHU
CBOMCTBA HAa NOPbO3HU M HAHOMATepHaJIU.

[Ipodecop Huksiacon numa okosio 260 cratumu
B PEHOMHpAHU MeXAYHAapOJHU CHHUCAHUA, OCEM
[JIaBU OT KHUTH U 671130 15 foK/1a/ja KaTo IoKaHEH
sekTop. Tol e 6UJ PBKOBOAUTEJ HA MOBeYe OT 25
JIOKTOpaHTa.

[Ipe3 1991 r. npodecop 'yHap Huxksacon mo-
JlydaBa NpecTHUKHaTa lIBeJcKa HarpaZa ,Gunnar
Engstroms ASEA-stiftelse”.

Jlapc OcTtepsyHz, e npodecop no
¢u3MKa Ha TBBPAOTO TAJNO CbC Clle-
[[MaJIHOCT HayKa M TEeXHOJIOTUsI Ha
OKoOJIHaTa cpefa B /[lemapTaMeHTa IO
VH)XeHepHU HayKW Ha YHUBepCHUTeTa
B Yncasa. Toéi e cboCcHOBaTeJ U Npea-
cenaTes1 Ha llIBeAcKOTO Jpy»KeCTBO 1O
BUOpAIMOHHA CIEKTPOCKOINS U reHe-
paJjieH H3I'bJHUTEJIEH JAUPEKTOp Ha
koMnaHusiTa Molecular Fingerprint AB.
OcHOBHHTE 06J1aCTU Ha HErOBUTE U3-
cJie/iBaHUS ca CBbpP3aHU C M3ydyaBaHe
Y pa3paboTBaHe Ha MaTepuasy 3a U3-
T10J13BaHe Ha CJI'bHYeBaTa eHePrus C 1ieJl
H3rpakJiaHe Ha eHepruitHo epeKTUBHA
cpefia u BbTpeleH kKoMpopT. ToBa ca
MaTepuaJiy 3a poTokaTaain3a, CaMoIo-
YUCTBAIM TOBBPXHOCTHU IOKPUTHS,
TBBPJOTEJHU ra30BU CEH30PH, ,yMHHU" MPO30pLHU U
dacagu. B momenTa npod. OctepayH/ ce 3aHUMaBa
[JIABHO C IPUJIOKHU U3CJIe/IBaHUS, KOUTO BKJIIOYBAT:
Bp'b3Ka MEX/AY CTPYKTYpPa U peaKTUBOCIIOCOGHOCT Ha
MaTepuasv 32 GOTOKATAJU3ATOPH, MpPUIATANKH in
situ CIeKTPOCKOICKY MeTOAY; Cb3/iaBaHe Ha GpOTOH-
HU KPUCTAJIHU CTPYKTYPU Ype3 XUOpH/HA KooK IHa
srTorpadus B OJy4YeHU C Pa3JIMYHU METOAU TbHKU
cJIoeBe; C'b3/laBaHe M XapaKTepu3vpaHe Ha ra3oBU
CeH30pH, paboTell ¥ Ha 0CHOBA T'bHKOCJIOMHU MeTaJl-
HU OKCHJM; XUMHUYecKa MojudUKalMs Ha MOBBPX-
HOCTTA Ha METAJIHUTE OKCUJU.

daKy/sTeT N0 UHKEHEePCTBO NPHU
YHuBepcuTeTa O NPUJIOKHHU
HayKu B bunedena, Fepmanus

YHUBepCUTETBT M0 NPHUJIOKHU HayKU B buie-
denp cbyeTaBa KJia-
cHMYecKa aKaJieMHU4Ha
TpaJULUSA C UHOBALU-
OHHU U3CJe/IBAHUS U
o6yyeHue. Toll e Cb3-
JajeH npe3 1969 r. ¢
1eJl Z1a ce Bb3CTaHOBU
e/IMHCTBOTO MEX/1Y 13-
cjiefiBaHe U 00y4yeHUe,
MpOoMaraHAupaHo  OT
Xym60s17, ¥ ia ce OTBO-
PAT rPaHULUTE MEXY
JUCHUTJIMHUTE.
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ested in properties of porous materials and optics of
nanoparticles.

Professor Niklasson has about 260 papers in ref-
ereed journals, 8 book chapters and approximately
15 invited talks. He has been a main supervisor of 14
graduated PhD students, deputy supervisor for 11
other graduated PhD students and currently is main
supervisor for 2 PhD students and deputy supervi-
sor for 3 PhD students.

Professor Gunnar Niklasson is a recipient of the prize
from “Gunnar Engstroms ASEA-stiftelse” in 1991.

Lars Osterlund is a Professor in
Solid State Physics with speciali-
zation in environmental science
and technology at the Depart-
ment of Engineering Sciences. He
is co-founder and chairman of the
Swedish Society of Vibrational
Spectroscopy, and CEO of the spin-
offcompany Molecular Fingerprint
AB. A general topic of the research
activities involves research and
development of solar energy ma-
terials for environment that can
save energy and increase indoor
k . comfort, including photocatalytic

materials, self-cleaning surface

coatings, solid state gas-sensors
and smart windows and fagades. His current research
activities span from basic to applied research, such as
structure-reactivity relationships in photocatalytic
materials employing in situ spectroscopy methods,
fabrication of photonic crystal structures for selec-
tive and enhanced light management in solar energy
materials using hybrid colloidal lithographic and thin
film deposition methods, fabrication and characteri-
zation of thin film metal oxide gas sensors, and sur-
face chemical modification of metals oxides with tai-
lored wetting properties.

Faculty of Engineering, Bielefeld
University of Applied Sciences, Germany

Bielefeld University combines classical academic
tradition with innovative research and teaching. It
was founded as a
new type of uni-
versity in 1969
with the aims of
re-establishing
the unity between
research and
teaching advocat-
ed by Humboldt,
and of opening
up the frontiers
between the dis-
ciplines.
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HesaBrcHMO OT KpaTKaTa CU UCTOPUS YHUBEP-
cuTeTsT B bustedess e usBecTeH uscie[oBaTeICKU
neHTBbp. Taka HanpuMep HeMcKkUAT uscaenoBaTe-
cku GOHJ e 0J06pHUJ HAKOU CIIeLiUaJHU HU3CJel0-
BaTeJICKM 3B€Ha B HEro M ro e BKJIIOYMJI B CBOATA
CTaTUCTUKA cpeJ mbpBUTe 10 c’bc cybcuauu 3a Us-
cJieJiBaHuA.

Toi#t pasmoJiara c 8 cjiejAUNIJIOMHU IPOTpaMHy,
B KOUTO OTJIMYUJIM Ce CTYAEHTH HNOATOTBAT JOK-
TOPCKUTeE CU paboTH, KaTO 06eIMHABAT 00yYeHUE U
u3cJeBaHuA. 3pas Ha Mex/yHapoJHOTO IPU3Ha-
HUe Ha YHUBepcuTeT B busnedesns kaTo usciesoBa-
TeJICKW LeHTbp ca: 6bp30TO HapacTBaHe Ha BbHLI-
HO (UHAHCHUpaHUTe U3CJeJ0OBAaTEJNCKU NPOEKTH,
BKJIIOUUTEJIHO U Ha Te3U Ha eBPOIEeHCKO HHUBO; TO-
JIeMHUSAIT OpOY HEMCKH U 4yK/leCTPaHHU rOCTyBallU
npernojaBaTesiy; JOrOBOPUTE 3a CbTPYLHUYECTBO C
66 yHUBepCcUTeTA I10 1eJIMs CBAT (0CBEH C'bC 3anaj-
Ha u H3Ttouyna EBpomna, cbc CAIl, Uspaen, Kutai,
Anouusa, ABctpanusa u UHoHe3us). 3a Mex/yHa-
POAHOTO 3HAaYEHHE Ha YHUBEPCUTETA MO MPUJIOKHHU
HayKH{ JoNpUHAca MHOTO LleHTbpbT 32 HHTEPAUC-
[UIJIMHAPHU U3CJIejBaHUS.

OcHOBHHUTE 3a/la4M Ha YHUBepCUTETA IO MPU-
JIOX)KHU HayKU B busedesns B paMKuTe Ha NpoeKTa
MHEPA 1e ca B o6s1acTTa Ha noJy4aBaHe, U3CJIe/-
BaHe W MNpPUJIOKEHUE Ha THHKOCJOWHU ONTUYHU
MaTepHaJ/iyd Ha OCHOBATa Ha MPEeX0JHU MeTaHHU OK-
CU/1¥, OPraHWYHU NOJIYyIPOBOJHULU U BbIVIEPOJHU
HaHOCTPYKTYPHU.

JokTop ®panHk XameJsiMaH e npodecop mno pu-
3uKa B /lemapTaMeHTa [0 TEXHOJIOTUSA
Ha YHUBepcuTeTa IO NPUJIOXKHU Ha-
yku B Busedeng u pbkoBoguTes Ha
SolarComputingLab. Toit uma 15 rogu-
IIeH ONUT B 06J1aCTTA HA OTJIATAHETO U
aHaJsM3a Ha T'bHKU cJjoeBe. [Ipod. Xa-
MeJIMaH e CIeLiUaJUCT M0 MPO3pavyHu
NPOBOAALIM OKCHUJAU U THHKOCJOHHHU
$boToBO/ITANYHM eJleMeHTH Ha 6a3aTta
Ha cuuiui. B npogb/keHue Ha 5 ro-
JWHU TOU paboTu B Mex/1yHapoaHaTa
koMmmnanus lllyko B OTzesa 3a uscuaen-
BaHe U peaJiM3upaHe Ha T'bHKOCJIOWH-
HU CJ'bHYEBU KJETKHU U QYHKIMOHAJI-
HU cjoeBe. [Ipod. Ppank XamMesMaH e
aBTOp Ha noBeve oT 50 craTuu, nyo6J/1u-
KYBaHHU B IPECTHKHU MeX/1YHAPO4HU
CIUCaHU. YYacTBaJ e B peulia HAllU-
OHAJIHU U MeX/lyHapoAHU KOHpepeH-
[JMY, UMa 2 IaTEeHTa.

JlabopaTopus ,,J/IazepHO 1 IJ1a3MeHO
B3aUMOJeNCTBHE C IOBbPXHOCTU IPHU
HanuoHa/THMs MHCTUTYT M0 JIa3epH,
IJIa3MeHa ¥ paguanuoHHa ¢usmka, PymbHuUA

JlabopaTopus ,JlazepHo U NJa3MeHO B3aUMO-
JeuctBue ¢ nopbpxHocTu“ (JI[IBII) uma noseue ot
35 roAWIIEH OIMUT B: U3IIOJI3BBAHETO Ha Jla3epHu B Me-
AWULIMHATAa U 6I/IOJIOFI/IHTa; CEH30pHU U OIITOEJIEKTPO-
HHWKaQ; JIa3epHO B3aHMMOJEHMCTBHE C INOBBPXHOCTH;
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Despite its short history, Bielefeld University has
been able to win considerable recognition as a centre
of research. Thus, for instance, the German Research
Foundation has approved several special research
units at Bielefeld University and has recently listed
it among the ‘“Top Ten’ in its statistics for research
grants.

There have been eight post-graduate programmes in
which particularly talented students who are work-
ing on related doctoral theses cooperate in research
and study. The international recognition of Bielefeld
University as a research centre is demonstrated by
the rapid growth of externally-financed research
projects, including those on the European level; by
the large number of German and foreign guest schol-
ars; and by the 66 cooperation agreements with uni-
versities worldwide (among others with Western
and Eastern Europe, with the United States, Israel,
China, Japan, Australia and Indonesia). The Centre
for Interdisciplinary Research has contributed much
to the international profile of Bielefeld University.

The main tasks of the Bielefeld University of Applied
Sciences in the project INERA will be in obtaining,
investigation and application of thin films optical
materials based on transition metal oxides, organic
semiconductors and carbon nanostructures.

Doctor Frank Hamelmann is Professor at the
Bielefeld University of Applied Sciences in the De-
partment of Technology (Campus
Minden) and runs the SolarCom-
putingLab. He has 15 year ex-
perience in thin film deposition
and analysis. He is a specialist on
transparent conductive oxides
and silicon based thin film solar
cells and has worked 5 year at
Schiico International Company
in the R&D Department for thin
film solar cells and functional lay-
ers. Professor Hamelmann has
more than 50 papers related to
thin film deposition and analysis
in international journals, several
participations on national and
international conferences and 2
patents.

Laboratory of Laser-Surface-Plasma
Interactions, National Institute for Lasers,
Plasma and Radiation Physics, Romania

The Laboratory of “Laser-Surface-Plasma Interactions
(LSPI)” of the National Institute for Lasers, Plasma and
Radiation Physics at the Romanian Academy has more
than 35 years of experience in the field of lasers appli-
cations in medicine, biology, sensing, optoelectronics,
laser-surface interactions, materials processing with
lasers and laser generated plasmas. Laser deposition
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noJjiyyaBaHe Ha MaTepHuaJ/iy ypes
JIa3epHU TEXHUKU U JIa3epHO re-
HepupaHa nJasMma. B Jlabopato-
pusTa ca pa3paboTeHU METOAU
3aJla3epHo OT/IaraHe Ha MeTaJlo-
HUTPUAH, KAPOUIHU, OKCUAHHU U
N0JIyTPOBOAHUKOBU T'BHKH CJIO-
eBe C KOHTpoJIMpaHa JebenHa,
rpajiIueHT Ha KOHLEeHTpauusa U
cBoiicTBa. [lo BpemMe Ha AbJro-
TOJUIIHOTO CBTPYJHUYECTBOTO
¢ UOTT B JIIBII nabopaTopus-
Ta e MoJlyyeHa LIMpOKa raMa oT
06pasuu: HUTPHU/JAH, NPO3PAYHHU
Y [IPOBOJUMH OKcUJH, depoete-
KTPHUIM, XaJKOIeHUHU CJI0EBe
U CJOXXHHU MOJIEKYJIM KaTO KaJ-
nueBd ¢pochaTu U ca mpoBeseHHU
3a4'bJ604eHH CBBMECTHU U3-
cJelBaHMA BBPXY CBOHCTBaTa
Ha Te3u MaTepuaau. OCHOBHUTE
pesy/aTaTH OT CBTPYAHUYECT-
BOTO Ca NyOJMKYyBaHU B TOJISIM
O6poH cTaTUU B MeXAYHapoAHHU
Hay4HU CIHCaHUSI.

[naBHa 3azavya Ha snabopartopusta JIIIBII mo
npoekTa MHEPA 11e 6'b/1e U3pacTBaHe U 0XapaKTepHu-
3MpaHe Ha T'bHKHU CJIOEBE U CTPYKTYPH Ha OCHOBATa
Ha [puJIaraHe Ha Jla3epHU TEXHUKU KaTo HallpuMep
JlazepHa abJialius ¥ JJa3epHO CTUMYyIMpaHa Moguu-
KallUsl Ha IIJIaHapHU HAaHOXETEPOCTPYKTYPH.

PbkoBoguTesn Ha JlabGopaTopus ,JlazepHo u
IJIa3MeHO B3aMMO/IeMCTBHE C IOBBPXHOCTHU" € MPO-
decop aokTop Mon H. Muxaiinecky. Toit
¥Ma BCceCTPaHHU U3cJlelBaHUA B 061acTTa
Ha pU3MKaTa Ha JJa3epUTe U ThHKUTE CJIO-
eBe M roJisiM 6poil pa3paboTKU HA TEXHU-
KU 3a IPUJIOXKeHHe Ha UMITYJICHO JIa3epHO
otJsarase. [[podecop Muxaitsecky e aBTop
Ha 0CeM KHUT'U B PyMbHUSA U B 4yKOHUHa.
Toil e cbaBTOpP Ha HAKOJIKO CTOTHUILMU CTa-
THUU B MeX/[yHapOJHU HAy4YHU CIIMCAHUS,
KOUTO ca UUTHpaHU noBeve oT 2500 mbTHU
y HeroBUAT h -uHekc e 26. [Ipod. Muxaii-
Jecky uma 12 natenTa (10 B PymMmbHUS U 2
B 4yk6uHa). Tol e GUJI NOKaHEH JIEKTOP
Ha 98 MexayHapoAHU KoHpepeHIUU. OT
1995 1. o1 HErOBOTO P'BKOBOJCTBOTO Ca
3amuTeHy 30 JOKTOPCKU AUCEPTALUU U
10 gpyru ca B mpolLec Ha IOATOTOBKA. Tou
e 4yjeH Ha MeX/JyHapoJHOTO APYKeCTBO
10 UHXXeHepHa ONTHKa, Ha PyMBHCKOTO
dusuyecko pyxecTBo, Ha EBponeiickoTo pusuye-
cko apy»xecTtBo (OTzAes1 KBAaHTOBA eJIeKTPOHUKA) U
Ha AMepUKaHCKOTO JIpy»KeCTBO 10 ONTHKA.

Mpo¢. Mon Muxaiiiecky e HOCHTeJ Ha Harpa-
fata ,KoHctanTuH Mukysnecky“ Ha PymbHCKaTa
akagemus npes 1975 r. 3a npuHoca My BbB ,dU3U-
KaTa ¥ NpUJI0KEHUSITA Ha JIa3epHUTE B3aUMOJeUCT-
Bus“ u c ,['anuneo lanunein” Ha MexxgyHapogHaTta
KOMHCHS 110 ONTUKA pe3 1994 1. 3a U3KIIOUUTENEH
IPUHOC B 06/1aCTTa HA ONTHKATA.
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of metal nitrides, carbides
and oxides, and semiconduc-
tor thin films with controlled
thickness and gradient of con-
centrationand propertieshave
been developed. During the
long year collaboration with
ISSP-BAS, the LSPI Laboratory
has deposited a wide range of
nitrides, oxides, transparent
and conducting oxides, ferro-
electrics, chalcogenide films
and complex molecules such
as calcium phosphates, and
has performed joint compre-
hensive investigations of these
materials. The main results of
these collaborations are pub-
lished in a large number of
joint papers in relevant inter-
national scientific journals.

The main tasks of the LSPI

Laboratory in the project
INERA is foreseen to be: growth and characteriza-
tion of thin films and structures applying laser tech-
niques such as laser ablation and laser induced mod-
ifications of planar nano-heterostructures.

The head of the Laboratory “Laser - Surface-Plasma
Interactions” is Professor Doctor Ion N. Mihailes-
cu. He has extensive research on thin films and laser
physics and developments of pulsed laser deposition
techniques and their applica-
tions. Professor Mihailescu is
author of 8 books in Romania
and abroad and he is coauthor
of several hundred scientific
papers in international regu-
lar journals cited more than
2500 times. He has 12 patents
(10 in Romania, 2 abroad).
Professor Mihailescu as lec-
turer has been invited at 98
international conferences
and his h index is 26. Since
1995 under the supervision
of the Prof. Mihailescu 30 PhD
theses have been defended
and 10 others are currently
in progress. He is a member
of the International Society
of Optical Engineering, Romanian Physical Society,
European Physical Society (Quantum Electronic Divi-
sion) and Optical Society of America.

Prof. lon Mihailescu was awarded with “Constantin
Miculescu” Prize of the Romanian Academy for Con-
tributions to Laser Interactions Physics and Applica-
tionsin 1975 and with “Galileo Galilei” - Award of the
International Commission for Optics for Outstanding
Contributions to the Field of Optics in 1994.
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MEXIYHAPOJEH
CEMUHAP

OT 4-Tu 1o 6-tu centeMBpu 2014 r. B KypopT-
HUs KoMmiiekc ,CB. cB. KoHcTtanTul u Enena“ o rp.
BapHa ce npoBesie MescdyHapodeH ceMuHap 1o
npoekta MHEPA Ha Tema ,ToH-
KOC/I0UIHU noKpumusi om oKcudu
Ha npexodHume Memanau - QyHK-
YUOHA/HU e/JeMeHmu 8 ,YyMHU
npo3opyu‘“u npubopu 3a ,pasyen-
8aHe HA 8odama“: mexHo02uu U
onmoe/ieKmpoHHU ceolicmaa”.

OkcuarTe Ha TpPEXOJHU-
Te MeTaJy Ce U3I0J3BaT KaTo
bYHKIIMOHANHUA  eJIEeMEHTH B
T.H. ,yMHH Npo30puu“ - Mmpo-
30pIUTE HA O'bJELIUTE HUCKOE-
HEePruiHU U BUCOKOe(DEKTUBHU
crpazu v aBToMo6usiu. Te3u okCU U HAMUPaAT NpHU-
JIO)KEHHEe U KAaTO eJIEKTPOJH B MPUOOPUTeE 3a pas-
LleIBaHe MOJIeKyJlaTa Ha BojlaTa U reHepupaHe Ha
BOJIOPO/, IPe/ICTaBJISBAL aJITEPHATUBHO ,3€JI€H0"
rOpUBO.

[IporpamaTa Ha ceMWHapa BKJIIOYBAlle YETHU-
pU cecud, Ha KOUTO 6sixa U3HeceHU 11 JokJsaza u
npeactaBenu 30 nocTepa. B iekniunTe Ha U3IBEHU-
Te 6'bJIFAPCKU M €BPONENCKU yYeHU OT MapTHbOP-
ckuTe ctpanu npod. Ppank Xamesnman ('epmanus),
npod. 'yHap Hukuacon u npod. Jlapc OctepayH/,
(LiBenus), npod. Mon Muxaiinecky (PymbHHUSA),
6s1Xa mpeJicCTaBeHU peJulia CbBPEMEHHU TEXHOJIO-
TMU 32 [0Jly4aBaHe Ha T'hbHKHU CJIOEBE OT OKCU/IU Ha
NpPeXOoJHU MeTaJH, a ChIO U MOJIEPHU TEXHUKH 3a
vM3y4yaBaHe Ha ONTOEJIEKTPOHHUTE UM CBOUCTBA.
Joxnanst Ha f-p Umpe Cusiaru ot YHrapus 6e mnoc-
BeTEeH Ha INpeJUMCTBaTa Ha CbBpeMeHHaTa ALD
(Atomic Layer Deposition) TexHoJIOTHS ¥ W3MO0JI3-
BAaHETO U 32 HAHOCTPYKTYypPHUPAHU MHOTOQYHKI[HO-
HaJIHU THHKH CJIOEBE.

MuaziuTe y4eHU NpeCcTaBUXa CBOUTE pe3y/Ta-
TH Ha 3 TeMaTUYHU [IOCTEPHU CECHUU U HanpaBuxa 10
MUHYTHHU YCTHU Npe3eHTalUU, N0CJAe/JBaHA OT Bb-
npocu U fuckycusi. Komucus, chCTosia ce oT MoKa-
HeHHUTe JieKTopu: npod. Koctagunka lemesa, mpood.
®pank XamesnmaH, npo¢. 'yHap Huksacon u npod.
Jlapc OcTepJiyHz, olipeiesii HAal-/[06pUTE IOCTEPU OT
BCsIKa CECHsl Y TOOeUTEIUTE MOJYUUXa FPaMOTH.

Matepuanute oT Mexnay-
HapoJHUS CEMUHAp N0 NpOoeKTa
WHEPA, cnen peuensupane, e
6'bZlaT MyOGJUKYBaHU B CIIHCA-
HueTto Journal of Physics: Con-
ference Series Ha aBTOpUTETHO-
TO aHIJIMUCKO u3zarteJsictso loP
(Institute of Physics) Publishing.
To e c’bc cBOGOJEH AOCTBII, KOE-
TO OCUT'ypsiBa ULIMPOK OT3BYK Ha
JIOKJIaJIBAHUTE HAy4YHOU3CJIe-
Jl0BATeJICKHU MOCTUKEHUS.
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INTERNATIONAL
WORKSHOP

The INERA workshop on Transition Metal Oxide Thin
Films - Functional Layers in “Smart Windows” and Wa-
ter Splitting Devices: Technology and Optoelectronic
Properties was held as a sat-
ellite event to the 18th In-
ternational School on Con-
densed Matter organized
by the Institute of Solid
State Physics. The scientific
forum took place from Sep-
tember 4th till September
6th, 2014 at St. St. Constan-
tine and Helena Resort, near
the city of Varna.

The “Smart windows” de-
signed on the base of the transition metal oxides are
windows for future energy efficientbuildingsand cars.
Another important application of transition metal ox-
ides is as electrodes in the “Water Splitting” devices.
This novel technology utilizes the power of sunlight
to efficiently split water and generate hydrogen. The
hydrogen is the future fuel in the car industry.

The workshop programme included 11 lectures and
30 posters in four sessions. The lectures of the Bul-
garian and European scientists Prof. Frank Hamel-
mann (Germany), Prof. Gunnar Niklasson and Prof.
Lars Osterlund (Sweden), and Prof. Ion Mihailescu
(Romania) were related to application of novel tech-
nologies and methods for preparation and investiga-
tion of transition metal oxide films. In his lecture Dr.
Imre Szil6gyi (Hungary) presented the advantage of
ALD (Atomic Layer Deposition) technique for reali-
zation of multifunctional nanostructures.

The young researchers presented their results in 3
poster sessions and gave a 10 minute oral presenta-
tion followed by discussion and questions. The com-
mittee consisting of Prof. Kostadinka Gesheva, Prof.
Frank Hamelmann, Prof. Gunnar Niklasson and Prof.
Lars Osterlund determined the best poster of each
session and the winners received diplomas.

The proceedings of the INERA Workshop on Tran-
sition Metal Oxide Thin
Films - Functional Layers in
“Smart Windows” and Wa-
ter Splitting Devices: Tech-
nology and Optoelectronic
Properties will appear in
the open access Journal of
Physics: Conference Series,
part of IOP Publishing, en-
suring wide dissemination
of the reported research
achievements.
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OBYYHUTEJIEHU
CEMHHAPH

J-p Maproka I'apTHep e foueHT B UHCcTUTYyTa
no pusukoxumus ,Unuve Myprysnecky“ Ha PyMmbH-
CKaTa aKaZieMUs U pbKOBOJUTEI
Ha fenapTtaMeHTa ,[loBBbpPXHOCT-
Ha XMMUA U KaTaausa“. Helinara
Hay4Ha JelHOCT e CBbp3aHa C
W3cJie[jBaHe HAa pa3JINYHU CUCTe-
MU OT JUeJIeKTPUYHHU U TMOJYII-
POBOJHUKOBHU CJIOEBE U CBPBX-
pelleTKH C MOMOLITA Ha CHEK-
TpaJiHaTa eJIMICOMeTpHUs, KaTo
NpoBeXx/JaHUTe ex-situ U in-situ
eJINTICOMEeTPUYHHA HU3MepBaHUA
ce W3MOJI3BAT 3a MpocJe/isgBaHe
Ha NpoLecUTe Ha U3pacTBaHe Ha
NOJIYyIPOBOJHUKOBHA  XeTepoc-
TPyKTypHu. Joktop T'apTHep e
PBKOBOAMTEJ Ha pejulia HaLlU-
OHaJIHU MPOEKTHU U KOOpAUHATOp 3a PyMbHUA B
MeXyHapoJHHU NnpoeKTH ¢ 'epmanusa, Upnanausa
u ap. Ts e pbKOBOAUTE Ha FOJISIM OpOM JOKTOpaH-
TH, aBTOP U ChaBTOp Ha nmoBeue ot 100 ny6auka-
MY B pEHOMUPAHU CIIMUCAHUS.

B pamkute Ha PII3 Ha npoekTa INERA fok-
Top Maptoka 'apTHep nocetu UHcTUTYyTa 1O du-
3MKa Ha TBBPJOTO TsJ0 B nepuoja 8-Mu — 19-tu
tos11 2014 r. [lo BpeMe Ha IpecToOd CU B UHCTUTYTA
TSl IPOBeJie CbBMECTHU HAay4YHHU U3CJeABaHUSA CbC
crnenuanuctute ot Jlabopatopus ,Ilonynpososa-
HUKOBHU XETEPOCTPYKTYypU"“ U NpeJCTAaBU Ha opra-
HU3UpaHUs OGyyumesieH CeMUHAp L UK'bJ OT JIeK-
LMY 110 Teopus, MOoJeJupaHe U NPUJOKEHUS Ha
CIeKTpaJiHATa eJIUIICOMEeTPHUA.

B nm'bpBaTa Jiek1usl LOKTOP
['apTHep HampaBH 061 Hperyef
HacleKTpaJiHaTaeJullcCOMeTpHUs,
KaTo 0o6bpHAa BHUMaHUEe Ha U3-
MepBaeMUTe BeJIMYMHY, IPeSUM-
cTBaTa U TOYHOCTTA Ha MeTOJa.
Ta npesncTaBu BB3MOXKHOCTHUTE
Ha CIEeKTpaJHUs eJIMICOMEeTBbp
Y HETrOBUTe NIPUCTABKHU (3a JiaTe-
pajsiHO CKaHHMpaHe Ha obpasela,
3a ¢poKycupaHe Ha CBETJUHHUSA
JI'bY, KJIETKA, paboTtemia g0 600°C,
eJIEKTPOXUMUYHA KJIETKA).

BbB BTOpara Jsiekyua goun. Maproka 'apTHep
JUCKYyTHpa BBPXY CBOWCTBATa Ha MaTepHAJUTe,
KOUTO MoraT Jia 6'b/1aT onpe/ieJieH! OT MOoJTy4YeHHU-
Te eJIMIICOMETPUYHU JaHHU Ype3 MaTeMaTHU4YeCcKo
MoJieJIMpaHe C pa3JIMYHU ONTUYHU Mojiesu. Ts me-
MOHCTpHpa M3I0JI3BAaHETO HA perpecuoHeH aHa-
JIU3 3a NOoJIyyaBaHeTO Ha ChbOTBETCTBUE MeX]Y
MHOI0GPOMHUTE NapaMeTpU Ha ONTUYHUS MOJeJ]
C eKCcllepuMeHTaJ/IHUTe JJaHHU Ha ob6pa3ena. Ha no-
cJefHaTa JeKLus JoKTop ['apTHep pasrieja 06-
JIaCTATE Ha NPUJIOKEHUSA Ha CIeKTpaJsiHaTa eJIMI-
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Dr. Mariuca Gartner is a Senior Researcher at the
Institute of Physical Chemistry “Ilie Murgulescu” of
the Romanian Academy and Head of
the “Surface chemistry and Catalysis”
Department. Her scientific research
is connected to the investigation of
different systems, such as dielectric
and semiconductor films, superlat-
tices, by means of ex-situ and in-situ
spectroscopic ellipsometry for moni-
toring of the growths of semiconduc-
tor heterostructures. She has been
coordinator from the Romania side
of numerous national and interna-
tional projects (DAAD and DFG with
Germany; EU-Rimdac with Ireland).
She has been supervisor of several
PhD students. She is author of more
than 100 publications in internationally recognized
journals.

In the frames of WP3 of INERA doctor Mariuca
Gartner, being a prominent scientist in ellipsom-
etry, has visited the Institute of Solid State Phys-
ics in the period 8th - 19th of July, 2014. During
her stay at ISSP she has conducted joint research
at the Laboratory of Semiconductor Heterostruc-
tures and delivered a series of lectures on theory,
modelling and applications of spectroscopic ellip-
sometry during the Training Seminars organized
for Work Groups researchers within the project
INERA.

In her first lecture
doctor Gartner
has made a gen-
eral overview of
spectroscopic el-
lipsometry. In or-
der to elucidate
the power of the
method she has
focused the atten-
tion on the meas-
ured in ellipsome-
try quantities, the
relevant information and the advantages as well as
the accuracy of the method. She has presented the
equipment together with all the facilities (mapping,
temperature cell up to 600°C, electrochemical cell,
focusing) available at her home institute.

In the second lecture doctor Mariuca Gartner has
discussed the material properties determined from
the measured data, via simulations on various opti-
cal models. She has demonstrated the usage of re-
gression analysis for fitting several parameters of
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COMEeTpUs U N0Ka3a HAKOU pe3ysTaTH OT eJUIICO-
MeTPUYHUTE HU3CJIeJBaHUS HAa pa3JjIMYHU BUJOBE
o6pasiu.

Ha 8-mu u 9-tu centemBpu 2014 r. B UHCTUTY-
Ta no ¢U3MKa Ha TBBPAOTO TAJ0 NpU bbarapcka
aKaJeMusi Ha HayKUTe
(UDTT - BAH) ce cbcTos
O6yuumesieH ceMuHap Ha
mema ,, TeHKU Mema/100K-
CUOHU c/a10e8e — HOBU Mmex-
Ho/I02UU U Npu/odHceHus".
CeMuHapbT 6e OpraHu-
3upaH oT npod. Kocra-
AuHKa [emeBa, pbKOBO-
nuTes Ha Pa6oTHa rpyna
3 (PI'3) ,,EnekmpoxpoMHU
npubopu: ,yMHU npo3op-
yu“ u esekmpoxumMuvHo
pasdessiHe Ha sodama“ 1o
npoexkta MHEPA. OcHog-
HaTa LeJ Ha JeWHOCTTa
Ha PI'3 e npusiaraHeTO HAa UHOBATUBHHU TEXHOJIO-
I'MU 3a [I0Jly4YaBaHe HAa ThHKHU CJI0OEBE OT OKCUJ U Ha
IpexXoJHU MeTalu U MoAguduLpaHe Ha ONTUYHHU-
Te UM CBOMCTBA C IjeJ1 OITUMU3NpaHe XapaKTepuc-
THUKUTE Ha eJIeKTPOXPOMHHUTE NPUGOPHU U TAXHOTO
B'b3MOXKHO [IPOMUILJIEHO IPUJIOXKEHHE.

Y4yacTHHLMTe B ceMHHapa 6sxa JOKTOpaH-
TH U MJIaJid YYeHU OT YHUBEPCUTETUTE B YrcaJja
(lBenusi), bunedpeny (I'epmanus) u Byganema
(Yurapus), or HanjpoHa/IHUSI UHCTUTYT 110 JIa3€ePH,
nJia3MeHa U paguanuoHHa ¢usuka (PymbHus), ot
Texnudeckus yHuBepcuteT B Codus u 4ieHoBeTe
Ha PI'3 ot UOTT u ot llenTpasnara saGopaTopus
10 C/'bHYEeBa eHeprus U HOBU eHepruiHU U3TO0U-
Hunu (LJICEHEW), Bbarapusi.

[Io BpeMe Ha ceMHMHapa y4yacTHULMTe HMaxa
B'b3MOXKHOCT Jla 4yAT JIEKL[UUTE Ha YyYEeHUTe, OT
napTHbopckuTe opranuzanuu Ha UOTT mo mpo-
ekTa MHEPA 1 yyacTBaxa B 06ChX/JaHETO Ha NpoO-
6/1eMU, OTHACAILMU Ce 40 MPUJI0KEHUETO Ha HAHO-
MaTepUaJuTe B eHepreTUKaTa U ekoJiorusra. Jlek-
Topu 6sxa npod. PpaHk
XamenMaH u HoxaHec
Beiixt ot [epmaHus,
Boxunap CredaHoB OT
lliBenus u Credpan bos-
IoKueB oT TeXHUYeCKUs
yHuBepcuteT B Codusl.

Cnen nOpUKJIOYBA-
He Ha JIEKLUUTe ydyac-
THULIUTE B CceMHUHapa
nocetuxa LUJICEHEW wu
JlabopaTopUuTe OT Ha-
npaBJieHUue ,JlazepHa
¢usvka u ¢usuka Ha
aTOMUTeE, MOJIEKYJIUTE U
mia3mara“ Ha UDOTT. Te
6s1xa BIleYATJIEHU OT yC-
JIOBUSTA 3a Hay4YHU U3CJe[BaHUS B NOCETEHUTE
JlabopaTOpUM U MPOSIBUXAa UHTepec KbM ObAela
CbBMeCTHa paborTa.
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the optical model to the experimental data. In the
last lecture doctor Gartner has considered applica-
tion areas of the spectroscopic ellipsometry show-
ing some results from ellipsometric studies on sam-
ples from different fields of interest.

A Training Seminar
on Metal Oxide films:
Technology and Ap-
plications took place
at the Institute of
Solid State Physics
(ISSP) during the
period 8th -10th Sep-
tember, 2014. The
seminar was organ-
ized by Prof. Kos-
tadinka Gesheva, the
head of Work Group
3 (WG3) “Smart win-
dow - electrochromic
devices and electrochemical splitting of water” of the
project INERA. The basic goal of WG3 activities is
the application of novel technologies for preparation
of transition metal oxide films and modification of
chromogenic properties towards the improvement
of the electrochromic device parameters for possible
industrial deployment.

The participants were PhD students and young sci-
entists from Uppsala University, Sweden; Bielefeld
University of Applied Sciences, Germany; National
Institute for Lasers, Plasma and Radiation Physics,
Romania; Technical University and the members of
WG3 from ISSP and from the Central Laboratory of
Solar Energy and New Energy Sources (CLSENES),
Bulgaria.

During the seminar the participants had the op-
portunity to discuss problems of nanomaterials for
energy and environment applications with leading
experts from the partner institutes of INERA. The
lecturers were Prof.
Frank Hamelmann
and Johannes Weicht
(Germany), Dr. Ste-
fan Boyadjiev (Tech-
nical University,
Sofia) and Bozhidar
Stefanov (Sweden).

After the lectures
the participants vis-
ited the CLSENES
and the laboratories
of “Laser, Atomic,
Molecular and Plas-
ma Physics” Depart-
ment of ISSP. They
were impressed by the working conditions at the
visited laboratories and they showed interest on
future collaboration.
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