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C®OPMUPAHE HA PABOTHH
I'PYIIN 110 ITPOEKTA UHEPA

Cuenpeanusupaneto Hanpoekta UHEPA npe3
I'bPBOTO TpPUMece4YHhe OT HErOBOTO CTAapTUpaHe B
Kpas Ha Mecel, HoeMBpH 2013 r. ¥ Ha4aJI0TO Ha Me-
cen; deBpyapu 2014 r. 651xa NpoBeJieHH MMOpe Ui OT
ceMHHapH 3a chpopMupaHe Ha Pa6oTHU rpynu. Pb-
KOBOJUTEJUTE HAa CbOTBETHUTE I'PYINU NpeJCcTaBUXa
npeJ, NIpPUCHCTBAIIUTE U3CJe/0oBaTe/CKaTa TeMaTH-
Ka, IPe/CTOSAIIUTE 3a/layy U YCJI0BUSITA 3a BKJIIOUBa-
He Ha HOBU YJIEHOBE B HAyYHUTE KOJIEKTUBH.

Pa6oTHUTE rpynu ca:

PABOTHATPYIIA 1

['padeH W BBIIEPOJHU HAHOTPHOWUYKU: H3-
pacTBaHe U BHeJIpsiBaHe

PABOTHATPYIIA 2

MarHeToeJleKTPUYHA MOHOKPUCTAJd U Mar-
HETPOHHO pa3lpalleHd T'bHKU CJIOEBE U TAXHOTO
BHe/lpsiBaHe

PABOTHATPYIIA 3

EjleKTpoXpOMHHU NpUGOPHU: ,yMHU Npo30puu” U
eJIeKTPOXMMHUYHO pas/ie/isiHe Ha BoZaTa

PABOTHATPYIIA 4

HaHOMEM6paHI/I 4 TE€YHOKPHUCTAJIHHU Ha-
HOCTPYKTYPH: U3CJiIeIBAHE U IPUJIOKEHHUE

PABOTHATPYIIA 5

Jlazep ¥ J1a3epHO OTJIaraHe Ha HAHOCTPYKTYPHU

Ha To3u eTamn B cbcTaBa Ha Pa6oTHUTE Irpynu
ca BKJo4YeHUu Mexy 10 u 15 Bozeniu 6'bJrapcku
CMeLHaJUuCTH U MJAJU YIYEHH OT HSKOJIKO aKaje-
MUYHU 3BeHa. [pynuTe ca 0TBOPEeHU 3a HOBH ydYac-
THUI Y. OYaKBa ce B 6'bJlelle K'bM TAX Jla Ce MPUCHe-
JUHAT M yYEHU OT HAyYHUTE OpraHusaluy Ha CTpa-
HHUTE MapTHbOPH.

Bpoii 1 / Issue 1

ESTABLISHMENT OF INERA
WORKING GROUPS

A series of seminars were held at the end of Novem-
ber 2013 and the beginning of February 2014 aiming
at the establishment of INERA five working groups
for the project successful accomplishment. The lead-
ers of the groups introduced the audience to the
project topic, upcoming tasks and requirements for
participation in the research teams.

The working groups are:

WORKING GROUP 1
Graphene and carbon nanotubes: Growth and imple-
mentation

WORKING GROUP 2

Magnetoelectric single crystals and magnetron-
sputtered thin films structures and their implemen-
tation

WORKING GROUP 3
Smart windows - electrochromic devices and elec-
trochemical splitting of water

WORKING GROUP 4
Nanomembrane and liquid crystal nanostructures:
Research and applications

WORKING GROUP 5
Lasers and laser assisted annealing of nanostruc-
tures

So far, ten to fifteen Bulgarian highly qualified spe-
cialists and young motivated scientists are involved
in the working groups’ staff. The groups are open to
new members with interest and expertise in nano-
science and nanotechnology. Scientists from part-
ner organizations are expected to join the research
teams in near future.

UOTT-BAH / ISSP-BAS
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PABOTHATPYIIA1 / WORK GROUP 1

I'padeH v BbI/IepOAHU HAHOTPBOUYKHU:
M“3pacTBaHe U BHeApPsIBaHe

PBbKoBOaUTEN: doy. 0-p [lemop PAPAUJIOB

Lesu: [lpugo6rBaHe HA TEXHOJIOTUYEH ONUT U
Cb3/laBaHe Ha HOy-Xay 3a Bb3NPOU3BOJUMO U3PacT-
BaHe Ha HUCKOpa3MePHU CTPYKTYpPH Ha OCHOBATa Ha
rpadeH U BbIVIEPOAHN HAHOTP'BOUYKU Upe3 XUMUJe-
CKO OTJIaraHe B ra3oobpasHa cpejia KaTo peANnocTaB-
Ka 3a YCIEelIHOTO NPUJIOXKEeHNe Ha Te3U MaTepuaJiv B
IJIaHapHU MYJTUQYHKLIMOHAJIHU HAHOCTPYKTYPH.

KpucmasaHa pewiemka Ha epageH
Graphene and its descendants
(Physics World 19, 2006, 33)

['padeHBT e [ByMepeH BApUaHT HAa TPUMEPHUS
rpaduT, T.e. TOX e paBHUHEH CJION C eHOATOMHA
JebesiMHa OT XUOPUAU3UPAHU BBIJIEPOJHU aTOMH,
CB'bP3aHU B XeKcaroHaJiHa pelueTka. 'pa¢peHoBaTa
pelLIeTKa e OCHOBHUSAT CTPYKTYPEH eJIeMeHT U Ha
JPYTH BBIJIEPOJHU aJOTPONHU POPMHU KaTO HAHO-
TpbOUYKHY, QysepeHU U Ap. BucokokayecTBEHUAT
rpadeH e 3/paB, JieK U OYTH Ipo3payeH MaTepu-
aJl c IpeB’b3X0/JHA eJIEKTPO- U TONJIONPOBOAUMOCT.
HeroBaTa jByMepHa pupoza o6yciaBsl YHUKAJIHU-
Te My GU3UYHU CBOKWCTBA KATO GUIOJISIPEH TpPaH-
3UCTOpeH eeKT, 6a/IMCTUYEH TPAHCIOPT Ha 3apsf,
rojieMHU KBaHTOBH OCLIUJIALUU U AP.

B cemunapa B3exa yyacTue yuyeHU oT UHCTUTY-
Ta 1o ¢pU3MKa Ha TBBPJAOTO TSJIO U CIIELIUATIUCTH 110
rpaden ot UHCcTUTYyTa 1O esleKTpoHUKaA KbM BAH u
oT Pusunueckus pakyaret Ha CY ,CB. KnumeHTt Ox-
puacku“. [lpoBesieHa 6e AUCKycHs 3a 6b/enaTa AeH-
HOCT Ha paboTHaTa rpyna 4 3a Bb3MOXXHUTE eKCIle-
puMeHTH Ha MoZepHaTa PE CVD anapatypa, npezBu-
JeHa 3a foctaBsiHe B UDPTT no npoexta MHEPA.

3a mMomeHTa Pa6oTHaTa rpymna BkJwouBa 13
y4yeHu. OT TsIX neTuMa ca npodecopy, Tpuma ca J10-
LEeHTH U TPpUMa MJIaJiU CIEeLHaJIUCTH. T e oTBope-
Ha 3a HOBU 4JIeHOBe. B fileliHOCTTa il MoraT Jja y4yacT-
BaT JAOKTOPAHTH U MJAJU YYEHH, KAKTO U ONUTHHU
u3cJe-0BaTeNU C MHTEPECU B TEXHOJIOTUSATA U Xa-
pakTepu3dpaHe Ha T'bHKU CJI0€BE U C 10JIe3HU UJeU
o TeMaTHKaTa Ha rpymara.

Bpoii 1 /Issue 1

Graphene and carbon nanotubes:
Growth and implementation

Head: Assoc. Prof. Dr. Peter RAFAILOV

Main goals: Gaining expertise in growing reproduc-
ibly novel graphene and carbon nanotubes based
low-dimensional structures deposited on large area
substrates as a prerequisite for successful imple-
mentation of these materials in planar multifunc-
tional nanostructures.

m—band

30HHa duazpama Ha 2pageH
Band structure of grapheme
(Vilnius University, Lithuania)

Graphene is a thick layer of bonded atomic carbon,
arranged in a two-dimensional honeycomb lattice.
It is the basic structural element of many carbon
allotropes, such as graphite, carbon nanotubes and
fullerenes.Itis thelightestand the strongest material
ever known. It is a very good conductor of electricity
and heat. Due to its unique electronic and mechani-
cal properties, graphene may be used to enhance
the efficiency and performance of other materials to
produce novel compounds with great potential in in-
dustrial applications: Thermal management, energy
storage, biodevices and desalination to name a few.

The session was attended by scientists from the Insti-
tute of Solid State Physics (ISSP), Institute of Electron-
ics and the Faculty of Physics at Sofia University.

A discussion on the future activity of Work Group 1
took place concerning shaping the scope of experi-
ments to be conducted with the Plasma Enhanced
CVD apparatus which is scheduled to be installed in
ISSP in the framework of INERA project.

Up to date thirteen scientists are involved in the
group: five professors, three associate professors
and three young specialists. Work Group 1 is open
for admission of graduate students, young and senior
scientists with expertise in thin layer technology
and characterization, and useful ideas within the
scope of the workgroup.

UOTT-BAH / ISSP-BAS
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PABOTHATPYIIA 2 / WORK GROUP 2

MarHeToeJIeKTPUYHN MOHOKPHCTAJIU
YU MarHeTPOHHO pa3npalleHy ThHKHU
CJIOEBE M TSIXHOTO BHeJpsABaHE

PbkoBoauTen: npog. dppu Mapun 'OCI10//UHOB

Hesn: M3pacTBaHe Ha ABYMEPHU U TPUMEPHU
MarHMTHHU T'BHKU CJIOEBe Ype3 aTOMHO OTJIaraHe, Ha
rpadeH nocpeACTBOM MeTOJa Ha XMMHUYECKO OTJa-
raHe B razootpasHa cpejja U Ha MOHOKPHUCTAJU OT
CJIOXKHM OKCUJIHU CbeJJMHEHUS U TAXHOTO XapakKTe-
pU3UpaHe; U3TOTBSIHE HAa CIMHTPOHHU HAaHOCTPYK-
TypHu Ha 6a3aTa Ha oJIyYeHUTE rpadeH U ABYMEPHU
Y TPMMEPHH TONOJIOTUYHU U30J1aTOPH.

AynuTtopusiTa 6e 3amo3HaTa C MO-Ba)KHUTE
W3cJjelBaHUsl BbpXy IpoOLiecCUTe Ha H3pacTBaHe,
omnpejieJiiHe Ha CTPYKTypaTa U Ha CBOHCTBAaTa Ha
MarHMuTHU U $epoesieKTPUYHU KPUCTAJH, Ha Bb-
[JIeEpOIHU HAHOTP'bOUUYKU M Ha KPUCTAJU OT TOMO-
JIOTUYHU U30JIaTOPH.

CbelMHEHUSATA HAa OUCMYTa ChC CeJIEH, TENYP
v auTuMoH (Bi,Te,, Bi,Se, u BiSb) ca TpumepHu To-
MOJIOTUYHU H30JIaTOPU U TNpeACcTaBJaABAT TOJIAM
MHTepec KaKTo 3a pyHJaMeHTa/JHaTa HaykKa, Taka
1 32 HAHOTEXHOJIOTUUTE, ThH KaTo Te3W MaTepua-
JIY 1aBaT Bb3MOXXHOCT 32 U3rOTBSIHE HA eJIeMeHTH
3a CHMHTPOHUKATA.

r "

Ha mosu kpucmas om Bi,Si0,, modice da 650e 3anucaqo
02POMHO KOIUYECMB80 UHPHOPMAYUsL.

A vast amount of information can be written on the
presented Bi S0, crystal.

Hakou oT npucbcTBalmuTe paskasaxa 3a cde-
paTa, B KOATO paboTAT, 32 060py/BaHETO, C KOETO
pasmojiaraT 4 Kak 6uxa MOIVIM Aa 6bJaT NM0JIe3HU
3a paboraTa Ha PaGoTHaTa rpymna mo uspacTBaHe
Y XapaKTepu3WpaHe Ha T'bHKU MarHUTHU CJIOEBeE.
Ha To3u eTan ekun'sT Ha Pa6oTHa rpyna 2 BKJIto4Ba
JiBaMa npodecopy, 4yeTUpUMa JOLEHTH U NeTHMa
MJIaJM y4eHU. [I[pucbeiMHABaHETO HA IpDYTH YYEHHU
K'bM Ipynara e Bb3MOXHO.

Bpoii 1 / Issue 1

Magnetoelectric single crystals and
magnetron-sputtered thin films
structures and their implementation

Head: Prof. D.Sc. Marin GOSPODINOV

Main goals: Growth and characterization of two-
dimensional and three-dimensional magnetic thin
films by Atomic Layer Deposition, graphene growth
by Plasma Enhanced Chemical Vapour Deposition
and tailoring of novel nanostructures for spintronic
device applications based on graphene and two-di-
mensional and three-dimensional topological insu-
lators.

The main studies, concerning the processes of
growth, structure characterization and properties
of magnetic and ferroelectric crystals, carbon nano-
tubes and topological insulators were presented to
the audience.

Bismuth based magnetic materials (Bismuth Tel-
luride Bi,Te,, Bismuth Selenide Bi,Se,, and Bismuth
Antimonide BiSb) are three-dimensional topological
insulators and are of growing interest from funda-
mental, as well as applied point of view. These ma-
terials are of potential implementation in new spin-
tronic device applications.

Kpucmasauema om pepomazHumuu u ghepoessiekmpuyHu
mamepuasu csC CmpyKkmypa mun neposkcum,
cuHmesuparu 8 UPTT - FAH.

Small ferromagnetic and ferroelectric crystals with
perovksite structure, synthesized at ISSP - BAS.

Some of the attendees presented their area of exper-
tise, as well as the available equipment in their labs
that could be used for magnetic thin films growth
and characterization. Up to now, two professors,
four associate professors and five young specialists
are involved in the group. New members wishing to
join the group are welcome.

UOTT-BAH / ISSP-BAS
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PABOTHATPYIIA 3 / WORK GROUP 3

EJIeKTPOXpOMHHU NPUGOPH:
»YMHH IPO30pIHU” U €JIEKTPOXUMHUYHO
pasjeJ/issHe Ha BoAaTa

PbkoBoaguTen: npog. dgpn Kocmaduuka I'ELIEBA

Iesu: [lpunaraHe Ha HaW-HOBHUTE TEXHOJIO-
rMU 3a [oJly4aBaHe Ha T'bHKU CJI0eBe Ha 6a3aTa Ha
OKCH/JM Ha NPexXoJHU MeTau U MoAubHULIMpaHe Ha
CBOMCTBATa UM C LieJ1 NoA00psiBaHe HA apaMeTpH-
Te Ha eJIEKTPOXMMUYHHU YCTPONUCTBA NPU TAXHOTO
IPOMMUILJIEHO TPUJIOKEHHE.

E/leKTpoXpoMHUAT ePeKT npescTaBisiBa NpPo-
MsHa Ha NPO3PayHOCTTA Ha Ja/leH CJI0H Mo/, BAUSA-
HUe Ha IPUJIOXKeHO HUCKO HallpexxeHue. Tol ce Ha-
6J101aBa MPYU HAKOW OKCU/IM HA NIPEXOJHU MeTaJIH,
cpej KouTo e BosippaMoBuAaT Tpuokcuz (W03).

LIGHT LIGHT
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»YMHUTE" MPO30PILU CA MHOT'OCJIOWHU CTPYKTY-
PH, CbCTOSIIIU Ce OT ABe NPOBOJ ALY CT'bKIIA, ,Clele-
HU” C TOJIMMEPEH eJIEKTPOJIUT, KaTO BbPXY €JHOTO
OT TSIX € HaHeCeH QYHKI[MOHATHHUSIT CJIOU OT OKCHUJ
Ha NpexoJieH MeTaJ U TO NpeJCcTaBJ/siBa paboTeH
enekTpon. [lpu nofgaBaHe Ha HanpexxeHue 1-2 BosiTa
MeX/y JBaTa eJIeKTpo/a 3ano4yBa IpeHoC Ha 3apsi/,
BKJIIOYBAL, MHTepKaJjalusl Ha HOHU OT eJsIeKTpo-
JINTA U UHXXEKLUs1 Ha eJIEKTPOHU OT NMPOBOJSALIOTO
CT'BKJIO BbB PyHKIMOHAJIHUSA CJ0H. B pesyaraT Ha
TO3U IPOLieC CTPYKTypaTa Ha YyHKIIMOHATHUS CJIOH
BpPeMEHHO Cce POMeHs U ToM cTaBa norabuaiy. [lpu
CMsIHA Ha MOJISIPUTETA HA HANpeXXeHUeTo PpyHKIIU-
OHAJIHUAT CJI0W BbH30OHOBSIBA II'bPBOHAYAJIHATA CU
CTPYKTYypa U NPO30peL’bT OTHOBO € NPO3payeH.

OkcuuTe Ha NpPEXOJHUTE MeTaJu HaMupar
NpUJIoOXKeHHe KaTo (OTOeNeKTpPoLU B eJIEKTPOXH-
MHUYHUTE KJIETKH, KOUTO CJY>aT 3a paslielBaHe MO-
JieKyJiaTa Ha BoZiaTa U IloJly4yaBaHe Ha BoZopoJ. Bozo-
POABT KaTo aJTEPHATUBHO [OPHBO Beye ce U3I0J13Ba
U Liie ce U3M0J13Ba B aBTOMOGUJIHATA UHAYCTPUS.

B pamkute Ha npoekTta MHEPA, B feiiHocTTa
Ha Pa6oTHa rpyna 3 ce npeBUx/Ja pa3paboTBaHe-
TO Ha HOBU XeTEPOCTPYKTYPU Ha OKCUJIHU CJI0EBE C
IeJ1 MOBUIIaBaHe Ha epEeKTUBHOTO U3IOJI3BaHEe Ha
CJ'bHUEBaTa eHeprus.

YyactHuuuTte B PaboTHaTa rpymna ca yTBBD-
JIeH! CHelUaJIUCTH B 06JIaCTTa HA TEXHOJIOTHUSTA
3a aTOMHO-IIOCJI0OMHO oTyiaraHe. Te umaT 6orat on-
YT, 3HaHUS U yMeHHUd 3a Cb3/laBaHe U BHe/psiBaHe
Ha THHKOCJIOWHU ONTHUYHHU NMOKPUTHS. B paboTHUSA
KOJIEKTUB y4yacTBaT TpuMa npodecopu, yeTupuma
JIOLeHTH U JiBaMa MJIa/iu YYeHHU.

Bpoii 1 / Issue 1

Smart window-electrochromic
devices and electrochemical
splitting of water

Head: Prof. D.Sc. Kostadinka GESHEVA

Main goals: Application of novel technologies for
the preparation of transition metal oxide films and
modification of chromogenic properties towards the
improvement of electrochromic device parameters
for possible industrial deployment.

The electrochromic effect is a change of the transmit-
tance of a film upon low external voltage application.
Such effect has been observed in some oxides of tran-
sition metals, including tungsten trioxide (WO03).

“Smart windows” are multi-layer structures, con-
taining two con-ductive glasses, stacked together by
polymeric electrolyte. An electro-chromic transition
metal oxide film is deposited over one of the glasses
and acts as an electrode.

If a voltage in the range of 1 to 3 V is applied, charge
transfer starts in the device. lons from the electro-
lyte intercalate in the oxide film and corresponding
charge balancing coun-ter-flow of electrons from
the transparent conductors appears. As a result the
newly formed film structure becomes absorptive
- absorbs part of the solar light - and the film, re-
spectively the device colours. If the voltage polarity
is changed, the electrical charge is transferred to the
initial state and the film bleaches back.

Pt

Another application of transition metal oxides is
their use as photoelectrodes in water splitting de-
vices for hydrogen production as alternative fuel in
engine industry.

The activities of Work Group 3 in the framework of
INERA project will be focused on the development of
novel heterogenic structures of oxide layers in order
to increase the efficient use of solar energy.

The members of the group are experts with high
qualification and experience in atomic layer deposi-
tion technology for production and implementation
of thin-film optical coating. The working team con-
sists of three professors, four associate professors
and two young scientists.

UOTT-BAH / ISSP-BAS
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PABOTHATPYIIA 4 / WORK GROUP 4

HaHoMeMGpaHU U TEYHOKPHUCTATHU
HAHOCTPYKTYPH: U3CJIeBaHe
U IPUJI0KEeHHue

PBKOBoauTe: doy. d-p Hopdan MAPUHOB

Iesin: Hayuynata npo6JieMaTUKa Ha rpymnarta
e CbCpeloToYeHa B 06J1acTTa Ha pU3UKaTa Ha Tep-
MOTPONHUTE U JUOTPONHU TEYHOKPUCTAJIHU CHC-
TEMH, BKJIIOYUTEJNHO 6MO0PH3MKA HA MeKaTa U XKH-
BaTa MaTepHsl.

OCHOBHUTe 33/1a4M 33 U3MI'bJIHEHUE B pAMKUTE
Ha npoekTa MHEPA ca:

e pasuIMpsiBaHe HAa HAJWYHUTE 3HAHUSA 32 B3a-
UMOJIEICTBUETO Ha MeKaTa MaTepusi C Ha-
HOCTPYKTYPH OT pa3/IndyeH BU/JL U CbCTaB C LieJl
NoJiydaBaHe U XapaKTepyu3rupaHe Ha HOBO MOKO-
JleHHe KOMIJIEKCHY HAaHOKOMIIO3UTHU MaTepU-
aJT1 ¥ yJIeCHSIBaHE Ha TAXHOTO NPUJIOXKEHHUE;

e M3y4yaBaHe HA MPOILECUTE Ha pasJie/IsiHe U Mpe-
YUCTBAHe B PEXKUM Ha AUapUITpaLUs C LieJ1 Ipo-
M3BO/ICTBO HAa MaJIKM KOJIMUECTBA LIEHHU Bellle-
CTBa ¥ KOHIIEHTPATH OT GHUJIKOBH ChCTABKHL.

Nanomembrane and liquid
crystal nanostructures:
Research and applications

Head: Assoc. Prof. Dr. Yordan MARINOV

Main goals: The research of the group is focused on
topics in the field of physics of thermotropic and lyo-
tropic liquid crystal systems, including biophysics of
soft and living matter.

The main objectives in the framework of INERA
project are:

¢ To expand the available data on the interaction of
soft matter with nanostructures of different type
and composition in order to produce and char-
acterize combined nanocomposite high-level
smart materials and facilitate their application;

» To investigate the separation and purification
processes under diafiltration mode aiming the
production of small quantities of valuable sub-
stances and concentrates of herbal constituents.

The scopes of activities of the group were summa-

IoasipuszayuoHHu Mukpogomozpaguu Ha auomponHu meyHu kpucmasau (H®TT - FAH).
Polarizing microscopy images of lyotropic chromonic liquid crystals (ISSP-BAS).

B neiiHocTTa cu PaboTHa rpyna 4 e ce ¢poky-
cupa Bbpxy pJieKcoesleKTpUUecTBO U GpoTOodIEKCO-
€JIEKTPUYECTBO B JIMOTPOMHU CUCTEMH OT GHOJIO-
TUYHO aKTUBHHU MOJIEKYJ/IM; MeXaHOEJeKTPUYHU U
doToOMexaHOEJIEKTPUIHHU OUOJIOTUIHU MEXaHU3MU;
OMOCEH30pPU U HAHOMEMOpPAHHU MAallMHHU, BJIUsSHUE
Ha HAHOYACTHUIM BBPXY MOBBPXHOCTHUTE U 06eM-
HUTE CBOWCTBA HAa KOMIIJIEKCHU GUOGIYUIHU CHC-
TeMHU; HAHOKOMIIO3UTH Ha 06a3aTa Ha Me30TeHHH/
HeMe30reHHHM CMecH (CMecu Ha Te4yeH KPHUCTaJ C:
CNT, 31aTHu HaHovacTuiy, CdSe, pysiepeHH U T.H.).

Ha cemuHapa ca 06Cb/ieHH NOTEHIIUAJTHUTE
NpHUJIoKeHNS Ha rpadeHa 3a ch3/JaBaHe HA HAHO-
nopu. KoMGHHUpaHeTO Ha MOJIyYeHUTe 110 TO3U Me-
TOJl CTPYKTYPH C 0GEKTH OT MeKaTa MaTepus /aBa
B'b3MOXKHOCT 3a MOJIyyaBaHe Ha HOBU MaTepHaJy C
NpUJIOKEHYEe B MeJIMIIMHATA, KATO HallpuMep HaHO-
MeM6paHUTe 32 XEMOJMaJN3a, KOUTO HaMaJsiBaT
CBLIECTBEHO BPEMETO 3a IPEYUCTBAHE HAa KP'bBTA.

B moMmeHTa Pa6oTHaTa rpymna ce cbCTOH OT 15
y4eHH IVIaBHO oT UHCTUTYTa N0 pU3UKa HA TBBPJO-
TO Tss0. T BK/IIOYBA €IMH aKaJleMHK, ABaMa Mpo-
¢decopu u neTuMa JiolleHTH. [pynaTa e oTBOpeHa 3a
WHOBAaTUBHO MUCJIELU MJIA/IU U YTBBPJIEHU YUYEHH
C UHTepecH BbB PU3MKaTa Ha MeKaTa MaTepus U
HaHOMaTepuaJuTe.

Bpoii 1/ Issue 1

rized as follows: flexoelectricity and photoflexoelec-
tricity in lyotropic systems of biologically active mol-
ecules, experimental approaches for measurement of
flexoelectric coefficients of thermotropic liquid crys-
tals; mechanoelectric and photomechanoelectric bio-
logical mechanisms, biosensors and nanomembrane
machines; impact of nanoparticles on adsorption lay-
ers and bulk properties of complex biofluid systems;
nanocomposites based on mesogene/non-mesogene
mixtures (liquid crystal mixed with: Carbon Nano-
tubes, gold particles, CdSe, fullerenes etc.).

The possible usage of graphene for creation of nano-
pores was discussed on the seminar. The combina-
tion of the prepared via this method structures with
soft matter will promote the production of new level
smart materials with practical application in medi-
cine. As an example, nanomembranes in hemodialy-
sis can strongly reduce the blood processing time.

So far, the Work Group 4 consists of fifteen scien-
tists: one academician, two professors, five associate
professors and young specialists mainly from the In-
stitute of Solid State Physics. The group is open to
innovative thinking young and senior scientists with
an interest in soft matter and nanomaterial physics.

UOTT-BAH / ISSP-BAS
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PABOTHATPYIIA 5 / WORK GROUP 5

Jla3epu U J1a3epHO OT/IaraHe
Ha HAHOCTPYKTYpH

PbkoBoauTea: doy. d-p Todop IIETPOB

Lesm: UzrpaskgaHe Ha GeMTOCEKyH/[HA1a3epHa
CHUCTeMa, KOATO CbBMECTHO C HAJIMYHUTE B I/IHCTI/ITy-
Ta 110 $pU3MKa Ha TBBPAOTO TSJIO JIa3epU, PErUCTPH-
pallla ¥ CrekTpaJiHa amapaTypa, Lie ce M3I0J3Ba 3a
JlazepHa MUKPOOOpaboTKa HAa MaTeprasu U Mogudu-
[[MpaHe Ha MOBbPXHOCTH, OT/IaraHe Ha ThHKH CJI0EBe
1 popMHUpaHe Ha HAHOCTPYKTYPH, 3a OXapaKTEPU3H-
paHe ¥ aHaJ/IU3 Ha Pa3JIMYHU MaTepHaJIH.

Cw3dasaHe Ha epagpeH

ype3 1a3epHo omJaazaHe

Ha 2pagumHa nood10x4cKa

8 meyeH azom c
HaHocekyHdeH Nd:YAG
sazep. (Laser Phys. Lett. 9,
2012, 547)

Lasers and laser assisted
annealing of nanostructures

Head: Assoc. Prof. Dr. Todor PETROV

Main goals: Construction of a femtosecond laser
system, which together with the already available
at the Institute lasers and spectral and measuring
equipment, will be used for laser micromachining
and surface processing of different materials, thin
film deposition and production of nanostructures,
for laser cleaning, characterization and analysis of
various materials.

Fabrication of graphene
based on Q-switched Nd:
YAG laser ablation of
graphite target in liquid
nitrogen (Laser Phys. Lett.
9,2012, 547).

SEM uzobpasceHusi Ha MUKpOCMpPYyKmMypu, hoJy4eHu upe3 sazepHa abaayus Ha FeS c HaHocekyHndeH Nd:YAG nazep
npu omsazaHe 8spxy medHa nodaoxcka (UDTT-BAH).

SEM images of complex microstructures, generated by ns Nd:YAG laser ablation of FeS on copper substrate (ISSP-BAS).

HaHo- 1 peMTOCEKYHHH JIa3epH MOraT jia 6'b-
JlaT U3M0JI3BaHU 3a C’b3/laBaHe Ha Pa3JIMUHU T'bHKHU
cJloeBe U HAHOCTPYKTYpPH, BKJIOYUTEHO U 3a rpa-
¢deH, KaKTo U 3a HAHOCTPYKTypUPaHEe Ha CJIOEBe.

Ha ceMuHapa ca 06CBhAEHU BBb3MOKHOCTUTE
3a npuJoxeHrve Ha GpeMTOCEKyHJHUTE Ja3epU 3a
ONTHUYHO OXapaKTepHU3WpaHe Ha Pa3JIMYHU MeTa- U
6uoMaTeprasy, KaKTO U APYTry MPUJIOKEHUS B 00-
JIacTTa Ha HeJIMHeHHaTa ONTHKA.

dopMynvpaHu ca 3aZadydTe 3a U3M'bJIHEHHE
oT Pa6oTHaTa rpymna B CbOTBETCTBUE C LieJIMTe Ha
npoekta UHEPA. Ilnanupa ce B paMKUTe Ha NPOEK-
Ta Aa 6b/jaT OpraHU3upPaHU NEPUOJUIHO PABOTHH
ceMUHapU C LeJ 06CbxkK/AaHe U 06MeH Ha UJed, Tbp-
CeHe Ha MHOBALMOHHU pellleHUs U NPUJIOKEHHE Ha
HATpPYNaHUTE 3HAHUS U YMEHHUs.

[I'bpBOHAYAJHUAT CbCTAB Ha IpymarTa e omnpe-
JleJIeH MpY NOJrOTOBKAaTa Ha MPOEKTa, HO cera B He-
ro ca BKJIIOYEHHU Ollle MJIaJ1 YUeHH U JOKTOPAHTH.
[lonoBHHATa OT chCTaBa Ha paboTHaTa rpymna ca
MJaJM crienMaarncTy. [pynaTa e oTBopeHa 3a BCUY-
KU KeJlaelly a paboTsT B 06/1acTTa Ha Jla3epHaTa
¢du3uKa, B3aUMOJIeCTBUETO HA JIa3€PHOTO U3J/I'bY-
BaHe C BelleCTBOTO, HeJIMHelHaTa ONTHUKa.
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Nano- and femtosecond lasers have numerous ap-
plications for production of various thin films and
nanostructures, including graphene; periodic na-
nostructures of different materials; generation of
complex micro-patterns; etc.

The possibilities of femtosecond laser for optical
characterization of different materials, as well as
other applications in the field of nonlinear optics
were discussed.

The main tasks of the Work Group 5 were formulated
in accordance to the objectives of INERA project. In
the frame of the project regular work seminars will
be organized, aimed at discussion and exchange of
various ideas, as well as search of innovative solutions
and application of gained knowledge and skills.

The initial group staff consists of one professor, four
associate professors and is now increased by includ-
ing young scientists and PhD students. At this stage
of the project half of the staff members are young
people. The group remains open for scientists will-
ing to work in the field of laser physics, laser-matter
interaction and nonlinear optics.

UOTT-BAH / ISSP-BAS



CeMuHap 3a y4yacTue B TpaHcdep
Ha 3HAHUS ¥ OOGMAHA HA ONMUT

Ha 16-tu ssuyapu 2014 r. B 3an1a 300 na Muctu-
TyTa 110 ¢usuka Ha TBHPA0TO Tssio (MDTT — BAH) ce
CBhCTOS CEMUHAp, HA KOUTO fou. A-p Emunus J(umosa,
prkoBonuTen Ha Paboren maker 3 ,,O0MeH Ha 3HAHUS
u MobmitHOCT™ 1o npoekta MHEPA, 3amo3na mpucset-
BaIIUTE C M3WCKBAHUATA 32 MOCEIICHUS HA HAYYHUTE
OpraHu3aIiy OT CTPAHUTE MAPTHHOPH M YCIOBUSTA 32
TSAXHOTO (DMHAHCHPAHE.

- Ocrosna aeiinocr no PN _3' .'

SEVENTH FRAMEWDRK
PROGRAMME

Transfer of knowledge and
experience exchange seminar

A seminar at the Institute of Solid State Physics (ISSP
- BAS) was held on 16" of January 2014. Assoc. Prof.
E. Dimova, head of work package 3 “Exchange of
knowledge and mobility”, presented in front of the
audience the scientific requirements for mobility to
the partner organizations.

Short-term and long-term visits are available for
young and qualified specialists. The mobility pro-
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PaboTHm rpynu
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PIT 3:

O0MAHa Ha 3HAHMA W MOCeLIEHNA,

e

MapTHsopw no WHEPA

IPPAS  MILPRP

Polame Romania

KomanaupoBkute OMBaT KPaTKOCPOUHH U TbJII-
TOCPOYHH, 32 MJIA/IN YICHU U yTBBPJIEHU CIEIIUATIUCTH.
Te ca M3KIIFOUUTEITHO BAXKHU 32 U3MIBITHEHUETO HA TIPO-
exta MHEPA, Thit kaTo JaBaT Bh3MOKHOCT Ha OBJIrap-
CKUTE YYACTHUIIM J1a C€ 3all03HASIT C HAy4YHaTa ACHHOCT
U Jia ce BH3I0JI3BAT OT OMUTA HAa YYKAUTE NapTHHOPU
B o0JyacTuTe, MPEACTABISBAIN B3aUMEH HHTepec. Tora
1€ MTO3BOJIU JIa CE Pas3lIupH ChCTaBa Ha CHOPMHUPAHUTE
et PaboTHU Tpynu U Aa ce Ch3/AaNaT MEXKyHAPOIHU
KOJIGKTHBH, KOUTO J1a TIOCTY’KaT KaTO OCHOBa 3a Oblie-
meTo akTuBHOTO ydyactue Ha UDTT B usrpanenara Es-
poreiicka Mpeka 1Mo HaHOTEXHOJIOTHH.
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ILHMFLT  FTBUAS 1PCF-CNR ||
Cermany [Laky

EPGEUT |
Netherlands

grams are of high significance for the successful real-
isation of INERA project. In the frames of these visits
the Bulgarian specialists will have the opportunity
to get acquainted to the scientific achievements and
to benefit from the experience of foreign partners in
the areas of mutual interest. Thus the work groups
will gain new members and international scientific
collaborations will be formed to act as a basis of fu-
ture participation of ISSP in the European nanotech-
nology network.

UOTT-BAH / ISSP-BAS



»IloBUIIaBaHe HA HAYYHUA U
MHOBALLMOHHUS KaNamuTeT
Ha UDTT-BAH B o6s1acTTa
Ha MHOTOPYHKIMIOHA/THUTE
HAaHOCTPYKTypHu“
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PbkoBoguTe: fo1. U. MapuHOB

PII 2 - OpraHu3anys Ha U3cjaeBaHUATA
Y Ha3Ha4YaBaHe Ha CIEeNUaJUCTH

PbkoBoauTes: mpod. H. ToHYeB
PII 3 - O6MeH HA 3HAHUA U MOGUJIHOCT
PbkoBoauTen: gou. E. luMoBa

PII 4 - U3rpakaaHe Ha
MHOBAIlMOHHUA KaNalUTeT

PbvkoBopuTen: fou. M. I'poseBa
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SEVENTH FRAMEWORK
PROGEAMME

“Research and Innovation Capacity
Strengthening of ISSP-BAS
in Multifunctional Nanostructures”

Grant agreement no: 316309

Starting date / Duration
October 15th, 2013 / 36 + 6 months

Coordinator:
Academician Alexander G. Petrov

Project Manager:
Assoc. Prof. Emil Vlakhov

Financial and Administrative Manager:
Prof. Kiril Blagoev

Work Packages

WP 1 - Strengthening research infrastructure
WP Leader: Assoc. Prof. Y. Marinov

WP 2 - ISSP-BAS research organisation and re-
cruitment

WP Leader: Prof. N. Tonchev

WP 3 - Exchange of knowledge and mobility
WP Leader: Assoc. Prof. E. Dimova

WP 4 - Innovation capacity building
WP Leader: Assoc. Prof. M. Grozeva

WP 5 - Strengthening visibility - Integration of
ISSP-BAS in ERA as a major player

WP Leader: Prof. K. Gesheva
WP 6 - Project dissemination
WP Leader: Prof. H. Chamati
WP 7 - Project management
Assoc. Prof. Emil Vlakhov
WP 8 - Evaluation of ISSP-BAS research strategy

Academician Alexander G. Petrov
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