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3acedaHusi HA KOHCYA1MAaMuBHUsl Cb8em
HayuHo o6opydeaHe

HasHnaueHu cneyuaaucmu

/JIHu Ha omeopeHume epamu 2015

3ACEJIAHUA HA
KOHCY/JITATUBHUS CHBET

Ha 14™ u 15™ mait 2015 1. ce mpoBe/joxa iBe 3ace-
NaHus Ha KoHcynTaTuBHUA cbBeT Ha poekTa MHEPA.

Ha oTkpuTtoTo 3acesanue, cbctodso ce B UH-
CTUTyTa no $U3MKa Ha TBBPAOTO TAJIO NpU Bbi-
rapcka akajeMmus Ha HaykuTe Ha 14.05.2015 r., au-
pekTopbT Ha UHCcTUTYyTa M KooparHaTop Ha MHEPA,
akazeMuk A. I [leTpoB npejcTaBu HakpaTKO Jo-
CTaBeHaTa [0 IPOeKTa anapaTypa U INJlaHupaHUTe
3a U3I'bJIHEHHE 3a/]a4H, KaTO 06'bpHAa BHUMaHUE Ha
eTalla Ha TOTOBHOCT 3a eKCIlJloaTallMa Ha BCAKa OT
ycTtaHoBKUTe. CJies 3acefaHueTo Ge IpoBeJieHa o-
CTepHa cecus, Ha KOATO Ha3HAYeHHUTe 110 [POeKTa
CIelUaJUuCTU U YYAaCTHULIUTE B pabOTHUTE TPynu
NpeJicCTaBUXa B IeTAlJ/IM Bb3MOXXHOCTUTE HA HOBU-
Te MOJIepHHU allapaTypH U OTroBapsixa Ha BbIIPOCH-
Te Ha noceTUTesuTe. [oCTUTE UMaxa Bb3MOXHOCT
Jla IOCeTAT JIabopaTOPUUTE, KbAETO Ca UHCTAJTHUPa-
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ADVISORY

BOARD MEETING

On 14" and 15 of May, 2015 an Advisory Board meet-
ing was organized by the INERA project leaders.

At the open session held at the Institute of Solid State
Physics-BAS on 14.05.2015, the director of the Institute
and INERA coordinator Academician A. G. Petrov made
a short presentation on the delivered in the frames of
the project equipment and the planned implementa-
tion tasks, drawing attention to the stage of readiness
for operation of each unit. After the meeting a poster
session was held at which the employed by the project
experts and working group members presented in de-
tail the possibilities of the novel cutting-edge equip-
ment and answered the questions of the visitors. All
the guests had the opportunity to visit the laboratories
where the devices are installed and discuss possibili-
ties for future joint experiments.
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HU ypeAuTe U Ja JUCKYTHUPAT Bb3MOXKHOCTUTE 3a
0'b/lell|M CbBMECTHH €KCIIEPUMEHTH.

3akpUTOTO 3acejaHue 6e TMPOBeJEHO Ha
15.05.2015 r. B rp. [IpaBen. Ha Hero mpuchbcTBaxa
MpeJCTABUTENNTEe HA MAapPTHbOPCKUTE OpraHu3a-
uuu: npodecop Knaec-I'opan I'pankyuct (LBenus),

npodecop Hon Muxaitnecky u a-p Kapmen Puctocky
(PymbHUA), f-p ltogmuaa [leesa (AHraius) u npode-
cop Kpuctod Poranku, npodecop XeHpuk ’KumMyaku
I-p Urop Pagenurckuii (Ilosma), UBan bakaJsios, Y-
paButes Ha ¢upma INCOTEX GROUP (Bortesrpan),
PBKOBOJUTEINTE HAa PpAOOTHUTE NaKeTH U Ha U3CJle-
JloBaTeJICKuTe rpynu no npoekta MHEPA.

[lo BpeMe Ha 3aKpUTOTO 3acejaHue Ce CbCTOA
JUCKYyCHS, Kacaella BCUYKH aclleKTH Ha JeHHOCTH-
Te 110 IpOEeKTa: J0CTaBeHaTa alapaTypa 1 Bb3MOX-
HOCTHTe 32 CbBMeCTHHU U3CJIeIBaHUS], IporpaMara
3a JABYNOCOYHA MOOUJIHOCT MexAy MHCTUTyTa U
NapTHbOPCKUTE OpraHu3alluy, OoT4yeTa Ha 3aBbp-
LIeHUd I'bpPBU €Tall Ha IPoeKTa U Jp.

HAYYHO OBOPYJIBAHE

HpeHOCI/lM NOTEHIHUOCTAT U raJiBAaHOCTAT

KoMnakTHa M MolijHaanapaTypa3au3cje/iBaHus
B oOJ1acTTa Ha esiekTpoxumusTa (SP-200, Bio-Logic)
e IocTaBeHa U MOHTHpaHa B MHcTUTYTa no pusuka
Ha TBBPAOTO TsJ0. MojepHaTa MOJYyJ/Ha eKCIepu-
MeHTaJIHa YCTaHOBKAa NpeJCTaBJ/isiBa MOTEHUOCTAT
Y raJIBaHOCTAT B eIUH ypesa. B Hesl ca koMGUHMpaHU
Hal-HOBHTE TEXHOJIOTMYHU IOCTHUXKEHHU, UMa OT/INY-
HU [apaMeTpH, KOeTo s IPaBU YHUBepcaJseH npubop
3a U3cJje/BaHUs B 06J1aCTTa Ha eJIEKTPOXUMUSTA.

SP-200 mpepsiara mJiaBal] peXMM Ha paboTa,
aHasIoroBo QUJITpUpaHe, BrpajieHa KaJIubpOoBbYHA
IpUCTaBKa U BHUCOKA eJIEKTPOHHA CTabW/IM3anus 3a
Mo-106'bp KOHTPOJI Ha KJIeTKaTa. EnekTpoxuMuyHaTa
amnapaTypa e 3aKyIleHa C JOI'bJIHUTeJIHA COH/A 3a yJI-
Tpa HUCBK TOK, KOETO pa3llrpsiBa 06XxBaTa Ha TOKA OT
500 mA 0 1 pA, KaTo KOHTPOJ'bT Ha HaPEXXEHUETO
e c TouHocT +/- 10 V. Ts ocurypsiBa C’hbIIio U Bb3MOX-
HOCTH 3a NIPOBEX/JaHe Ha HAyYHU eKCIIepUMEHTH, U3-
MOJI3BaKU METO/a HA UMIIe/IaHCHA CIEKTPOCKOMUS, B
YyecTOTeH AuamnasoH ot 10 uHz no 3 MHz.

YHukasHuTe xapakTepucTuku Ha SP-200 B
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The closed session of the meeting was held on
15.05.2015 in the town of Pravets. It was attended by
the representatives of the partner organizations Pro-
fessor Claes - Goran Granqvist (Sweden), Professor
[on Mihailescu and Dr Carmen Ristosku (Romania),
Dr Ludmila Peeva (UK), Professor Krzistof Rogacki,

Professor Henryk Szymczak, and Dr Igor Radelytskyi
(Poland), Ivan Bakalov, manager of the company IN-
COTEX GROUP (Botevgrad) and the leaders of the IN-
ERA work packages and work groups.

At the meeting a discussion was held, concerning all
the aspects of the project activities: supplied equip-
ment, joint research program for mobility between
the Institute and the partner organizations, project’s
first stage report, etc.

RESEARCH EQUIPMENT

Portable Potentiostat and Glavanostat

A compact and powerful electrochemical workstation
(SP-200, Bio-Logic) was delivered and installed at the
Institute of Solid State Physics. The modular potentio-
stat/ galvanostat SP-200 incorporates the latest tech-
nology, has excellent specifications and can be applied
as universal measurement device with main field of
application in electrochemistry research.

SP-200 offers floating mode, analog filtering, built-in
calibration board and excellent electronic stability
for better cell control. The electrochemical work-
station has been purchased equipped with an ultra-
low current probe, which extends the current range
down to 1 pA; the upper current range is 500 mA, the
reference voltage control is +/-10 V. Electrochemical
impedance spectroscopy measurements in the fre-
quency range from 10 pHz to 3 MHz are an addition-
al option of the purchased instrument.

The SP-200 coupled with the ultralow current
probe allows a variety of possible applications in
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KOMIIJIEKT C'bC COH/ATa 3a
yATpa HUCBK TOK IO3BO-
JIBaT TNPUJIOXKEHUETO U
3a M3cJeJBaHuA B 06J1acT-
Ta Ha ¢QyHAaMeHTaJIHaTa
eJIeKTPOXMMHUS, HaHO- U
O6UO-TEeXHOJIOTUUTE, a TaKa
C'bILO HA eJIEKTPOJU3aTa U
eJIeKTPOCUHTE3a, KOpO3H-
ATa U NMOKpUTHUATA, PoTo-
BOJITAWLIMTE, T[OPUBHUTE
KJIETKU U 6ATEPHUH ....
Cuctemara e 3akyIle-
Ha CBC Cleluajau3upaHa
rpapuyHa nuatpopma, us-
nmoJisBauia 6oraT Habop OT
KJACU4YeCKd aNpOKCHUMHU-
paiy OpoueaAypu U ajro-
PUTMH 3a BHU3yaJIM3HUpPaHe
Y aHaJU3 Ha IMOJIyYeHUTe
eKCllepUMEeHTaJHU pe3yJ-
TaTtd. LUsgnocTHUAT codTy-
epeH naket EC-Lab, cnenu-
aJIHO pa3paboTeH 3a pabo-
Ta C anapaTypara, peJoCcTaBs IHPOK CIEKTHP OT
NPUJIOKEHUSI U TEXHUKH, U3M0JI3BaHETO HA KOUTO
obe3nevyaBa paboTaTa Ha BCEKH eKCIIEPUMEHT.
[IpeacTaBuTennTe Ha ¢uUpMara MPOU3BOAU-
Tes1 Maiik JloycbH U 3uaj butap MoHTHpaxa JocTa-
BeHaTa amnapaTypa B JlabopaTopus “buomMosiekysnHU
cyaoeBe”. Te umHcTasupaxa codpTyepa, HampaBUXa
JIeMOHCTpaLMsI HA HAKOW B'b3MOXXHHU MPUJIOKEHHUS
Ha SP-200 u o6y4yuxa yeTuprUMa MJIaid yueHHU fIHes
[TaBsauy, KpbcTho Byukos, buiaroi biiaroes u Buk-
Topus ButkoBa oTr UOTT-BAH na paboTaT c Hes.

Cucrema 3a XUMHYECKO
oTJiaraHe oT ra3oBa ¢asa

MeToabT . XUMHUYECKO OT/IaraHe oT napu” (CVD) ce
M3IM0J/13Ba 32 Cb3/jaBaHe Ha TBBPAU CI0€BE BBPXY MOJI-
JIOXKKa Ype3 XMMHUYecKa peaKIys B ra3osa ¢pasa Ha eJuH
WJIY TIOBEYe JIETJIUBU PEKYPCOPH, KOUTO pearupart v/
WJIY Ce pasJiaraT Ha IOBbPXHOCTTA Ha NoJ10XKKaTa. [1o
TO3U HAYMH, MOTraT Jia Ce oJ1y4yaT C BUCOKA TPOU3BOIU-
TEJTHOCT BUCOKOKAYECTBEHH CJIOEBe HA TBBPAU MaTe-
pua/i. B mpou3BOACTBOTO Ha BHUCOKO-TEXHOJIOTMYHU
MHKpPO- U HAaHOCTPYKTYPH TO3U METOJ UMa ILHPOKO
NPUJIOKEHUE 3a OTJIaraHe Ha CJI0eBe C pa3HOOGpaseH
XUMHUYEH CbCTaB U B PA3/IMYHU CTPYKTYPHU CHCTOSI-
HUSI, BApUPALIY OT aMOPPHO /10 eNUTAKCHUAJTHO.

[Ipu nnasMmeno ctumyaupanoro CVD (PECVD)
ce M3I0J13Ba [J1a3Ma 3a YCKOpsIBaHe HAa XUMUYHUTeE
peakLuu Ha npekypcopuTe. ToBa no3BoJisiBa OTJa-
raHeTo Jia CTaBa NpH MO-HUCKU TeMIepaTypH, Koe-
TO YECTO € OT pellaBalio 3HaYeHHe IPU IPOU3BOJ-
CTBOTO Ha MOJIYIPOBOHUI[U.

Cuctemata 3a PECVD Oxcdopg Instruments
“Nanofab Plasmalab System 100” e MmosepeH MHOro0-
dyHKLMOHAIEH UHCTPYMEHT 32 OCBhILIECTBsIBaHe Ha
passinuHu CVD u PECVD npouecu. Ta Mmoxe fa pabo-
TH C IOJIJIOXKKHU C pa3MepH 2”-8” U uMa yCTPOUCTBO 32
TsIXHaTa CMsIHA IPU 3alla3BaHe Ha BaKyyMa B paboT-
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fundamental elec-
trochemistry as
well as nano- and
bio-technology re-
search, electrolysis
and electrosyntesis
processes,  corro-
sion and coatings,
photovoltaics, fuel
cells, batteries, etc.

The software pack-
age EC-Lab sup-
plied with the in-
strument provides
a wide range of
techniques and
applications  that
can be sequenced,
looped and linked
to design any com-
plex  experiment.
Analysis tools ena-
bling graphical data
interpretation and circuit modelling for impedance
spectroscopy with classical fit routines and algo-
rithms for different applications are also available.

Bio-Logic Science Instruments representatives Mike
Dawson and Ziad Bitar visited the laboratory “Bio-
molecular layers” to install the SP200 measurement
system and demonstrated its possible usage. Four
young scientists Janez Pavli¢, Krastyo Buchkov,
Blagoj Blagoev and Victoria Vitkova from ISSP-BAS
were trained to operate the system.

Oxford Nanofab
Plasmalab System 100 CVD

Chemical vapour deposition (CVD) is used for syn-
thesis of thin layers on a substrate by a chemical re-
action in a gas phase of one or more volatile precur-
sors, which reactand/or decompose on the substrate
surface. Microfabrication processes widely apply
CVD to deposit materials in various states, ranging
from amorphous to epitaxial with different chemical
composition. Plasma-enhanced CVD (PECVD) uti-
lizes plasma to enhance chemical reaction rates of
the precursors. This allows deposition at lower tem-
peratures, which is often critical in semiconductor
manufacturing.

The PECVD system of Oxford Instruments “Nanofab
Plasmalab System 100” is a modern multi-purpose
equipment for various CVD and PECVD processes.
The system works with 2”-8” sized wafers and with a
device for their replacement without destroying the
vacuum in the reactor chamber. The maximal sub-
strate temperature is 1200 °C which is suitable for
depositing graphene. In the reaction chamber both
radio-frequency (MHz) and low-frequency (kHz)
plasma can be generated. The system is equipped
with 6 gas lines which allow a variety of chemical
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HaTa KaMmepa. MakcMMaJiHaTa TeMIlepaTypa Ha J'bp-
»kaya Ha nogJioxkkarta e 1200°C, koeTo e noAX0oA110
3a oTsiaraHe Ha rpadeH. B peaknuoHHaTa kamepa
MOXe /la O'bJle TeHepHpaHa KaKTO paJuo4yecTOTHA
(MHz), Taka 1 HUCcKo4ecToTHA (KHZ) nmia3ma.

Nanofab Plasmalab System 100 e o6opyBaHa c
1IeCT ra30BU INHUH, KOETO NM03BOJISIBA U3I0JI3BaHe-
TO Ha pa3JIMYHU XUMHUYECKHU Ipouecu. HainuHurte
ra3oBe K'bM Hesl ca: aMOHSIK, alleTHJIeH, MeTaH (Yuc-
ToTa 99.999%), kucsaopon (ducrora 99.999%), Bo-
Jopoz (uuctora 99.999%), azoT (uuctora 99.999%),
aproH (yuctorta 99.999%).

BpamkuTeHanpoekta MHEPA Nanofab Plasmalab
System 100 111e ce M3M0JI3Ba IJIaBHO 3a IPOU3BO/ICTBO
Ha rpadeH U BbIJIEPOIHU HAHOTPbOUYIKH.

BENEQ TFS 200
34 OoOTJiIaraHe Ha ATOMHM CJioeBe

[locsie0BaTETHOTO OTJIaraHe Ha AaTOMHU CJI0EBe
(ALD) e meTo/; 3a HO/TyYaBaHe HAa THHKH CJI0EBE OT pa3-
JINYHU MaTepHrasiy oT razona ¢pasza. MeToabT ce 6a3upa
Ha [ocJie/loBaTe/IHY, CaMOOTrpaHUYaBallll ce XUMUye-
CKM peakli{, KOUTO MO03BOJISIBAT NOJy4YaBaHETO Ha
,KOHOOPMHU" TOKPUTHUSI BBPXY KOMILIEKCHU CTPYK-
TYPU ¥ OCUTYPsIBA MPeLin3eH KOHTPOJI Ha iebesInHaTa
Y XMMHUYHHUSA CbCTaB Ha c10s1. OT/IaraHeTo Ha aTOMHU
cJI0eBe e MOILEH MeTO/, C LIMPOKO MPUJIOKEHUEe B UH-
JLyCTPUSITA U U3CJIe[JOBATEJICKUTE JJabOpaTOPHUH.

[TonyyeHaTa B paMKuTe Ha EBponeiickus npo-
exkT MHEPA yctanoBka TFS 200 na dupmara Beneq e
MHOroQyHKIJMOHaJ/JHa M3CcJe[0BaTe/CKa anapary-
pa, KOSITO laBa Bb3MOXKHOCT 3a TEPMHUYHO U MJa3-
MEHO-CTUMYJIMPAHO OT/IaraHe Ha AaTOMHHU CJIOEBE OT
kanauuTuBHanasma. TFS 200 Mmoxke fa ce M3noJsi3Ba
3a popMHUpaHe Ha CJ10eBe KaKTO BbPXY MJIOCKU NOJ-
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processes. Potentially used gases are: ammonia,
acetylene, methane (purity 99.999%), oxygen (pu-
rity 99.999%), hydrogen (purity 99.999%), nitrogen
(purity 99.999%), argon (purity 99.999%).

In the framework of the project INERA the “Nano-
fab Plasmalab System 100” will be used mainly for
growth of graphene and carbon nanotubes.

BENEQ TFS 200
Atomic Layer Deposition

Atomic layer deposition (ALD) is a vapor phase
technique capable of producing thin films of a
variety of materials. Based on sequential, self-
limiting reactions, ALD offers exceptional con-
formity on high-aspect ratio structures, thick-
ness control at the Angstrom level, and tunable
film composition. With these advantages, ALD is
a powerful tool for many industrial and research
applications.

The newly purchased within the framework of the
European project INERA Beneq TFS 200 is a flex-
ible ALD platform designed for research and devel-
opment. Direct thermal and plasma ALD operation
and remote plasma-enhanced deposition (PEALD)
are available in the TFS 200 as a standard option.
The plasma is capacitively-coupled (CCP), which is
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JIOXKKH, TaKa ¥ BbPXy 00€MHU 06Pas1y C MPOU3BOJI-
Ha ¢opmMa. Ta UMa yHUKAJHU Bb3MOXXHOCTH 3a pa-
60Ta c pa3JIMYHU IPEKYPCOPH B Pa3JIUUHU PEKUMU
npu temmnepatypu jgo 400°C. [IpekypcopuTte Morat
fa6baat: DEZ (quetun nuHk), TMA (TpuMeTu any-
munuit), BTBAS ((Bis(tertiary-butyl- amino)cusaH)),

Ferrocene (bis(n5-uuKaoneHTaJUEeHUI)XKeENA30),
Cobaltocene (Bis(n5- nuk/J0oneHTaAHueHUJ)KOBAJIT),
Nickelocene ((Bis(uukaonentaguenu) Hukea(Il)).
TFS 200 pasnosiara ¢ 6 pa3JIM4HA ra30BU IMHUU
Y pe3epBoapy 3a 4 TeYHU U 3 HarpeBaeMH U3TOYHU-
Ka, YUeTO KOMOGUHMpPaHe M03BOJISIBA OTJIaTaHETO Ha
pa3HO06pa3HU [0 XUMUYEH CbCTAB CJIOEBE.
[I'bpBOHAYAJIHUTE €KCIEPUMEHTH [0 OTJIaraHe
Ha T'bHKHU CJIOEBE OT YHCT U JierupaH ZnO ¢ pasjnyHa
ne6esrHa Bbpxy Al,O, mokasaxa 06pu pe3yJTaTH.

Bbanara craa

Anaparypute ,Beneq TFS 200“ u “Nanofab
Plasmalab System 100” ca uHcTa/siMpaHu B 6s/aTa
ctas Ha UHCcTUTyTa mO
dusuKa Ha TBBPAOTO
Tas0. Ta e kuaac 10 000
¢ oy okosio 40 M? u e
CHabjeHa ¢ KJIMMaTUYHA
WHCTaJalus, OCHUTyps-
Ballla TeMmmepaTrypa 22°
+ 2° C ¥ BJIAXXHOCT Ha
BBb3Ayxa 50% * 10%. Te-
34 apaMeTpH Cb3/JaBaT
yCJIOBHUS 3a IPOBEXK/aHe
Ha aBaHTapAHU U3CJel-
BaHHUS B 06J1aCTTa Ha Ha-
HOTEXHOJIOTUHUTE.

(DeMTOCGKYHL[Ha Jia3epHa CHCTeMa

B pamkuTe Ha npoexkta MHEPA e focTtaBeHa u
WHCTaJupaHa ¢eMTOoCeKyH/iHa Jla3epHa CUCTEMA B
WHcTuTyTa o $usrka Ha TBBPJOTO TSJIO.

deMTOCEKYH/IHATA Jla3epHa CHCTeMa Ce CbC-
TOU OT TUTaH-candUpPOB pereHepaTHBEH YCHUJIBA-
Tes mogen ,Spitfire Ace” ¢ npoAgb/IXKUTENHOCT HA
umnyJsca ~35 fs u eHeprus B umnyJica ~ 6 mj, oc-
nuaartop ,Mai Tai SP“, HamomnBauy jia3ep ,Empower
45“ cbC cpesHa U3X0HA MOIHOCT Haxa 45 W u om-
TH4YeH napaMmeTrpudeH ycussatesa ,TOPAS Prime"
npeJicTaBUTeJ HAa Hal-CbBpEMEHHUTE UHCTPYyMeH-
TH 32 YeCTOTHO Npeobpa3yBaHe Ha IbYEHUETO.

CuctemMaTa MOXe Ja TreHepupa Jb4yeHHE OT
J'bJOOKUS YITPABUOJIET A0 AajedHaTa HuHPpadep-
BeHa obJsiacT (189-2000 nm), kaTo B poleca Ha pa-
60Ta ce 3ama3BaT BpeMeBUTE XapaKTEPUCTUKU Ha
HaNMOMMBAL[OTO JbYeHHUE.

Komb6uHanusTa Ha ,Spitfire Ace” cbc ,Spectra-
Physics’ XP*, ,Mai Tai SP“ u ,Empower 45" ocurypsBa
Hal-CTabUJIHUTE U3XOJHU TapaMeTpH, KOUTO MOraT
Jla ce MoOJyyaT OT pereHepaTUBHUS yCUJIBATeJ OT
TUTaH-candup. Bucokara crabusHocT Ha ,Spitfire
Ace“ronpaBu ujieasieH 3a HalIOMITBaHe Ha Pa3JIMYHU
CHUCTEMHU 32 ONITUYHO MMapaMeTPUYHO YCUJIBAHE.

HaHocucTeMuTe 1 HAHOOGEKTUTE NPeCTaBIISA-
BaT UHTEpEC He caMo 3apa/id MaJKUTe CU pa3MepH,
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the industry standard nowadays. The TFS 200 is
capable of coating planar objects and complex 3D
shapes with very high aspect ratio features. TFS
200 has unique precursor capabilities of tempera-
ture rating up to 400°C. Available precursors are:
DEZ (Diethyl zinc), TMA (Trimethyl aluminum),
BTBAS ((Bis(tertiary-butyl-amino)silane)), Fer-
rocene (bis(n5-cyclopentadienyl)iron), Cobaltocene
(Bis(n5-cyclopentadienyl)cobalt), Nickelocene
((Bis(cyclopentadienyl) nickel(II)).

A total of 6 different gas lines, 4 liquid sources and 3
hot sources fulfil the most demanding requirements.

Preliminary tests of pristine and doped ZnO thin films
on Al O, were successfully performed.

Cleanroom Facility

In the Institute of Solid State Physics both ,Beneq
TFS 200“ and “Nanofab Plasmalab System 100" are
installed in a clean room
class 10 000 on an area
of 40 m? The mounted
air conditioning ensures
maintaining tempera-
ture at about 22°+2° C
and humidity about 50%
+10%. These parameters
provide conditions for ad-
vanced nanotechnology
research.

Femtosecond Laser System

The new femtosecond laser system, delivered at the In-
stitute of Solid State Physics, consists of several units
- amplifier, oscillator, pumping laser and TOPAS unit.
The Ti:Sapphire regenerative amplifier is a Spitfire Ace
model with pulse width ~ 35 fs and pulse energy ~ 6
mJ. The Spitfire Ace performs optimally when seeded
with the revolutionary Mai Tai SP oscillator. The Mai
Tai SP laser is a true hands-free system that does not
require whatever alignment, cleaning or adjustments.

The Spitfire Ace is pumped with Empower 45 laser,
which delivers over 45 W of average power in a com-
pact package. Equipped with proprietary noise re-
duction technology, the Empower 45 is the quietest
amplifier pump laser on the market.

With the combination of Spectra-Physics’ XP cavity,
Mai Tai SP seeder and Empower 45 pump, the Spitfire
Ace provides the most stable output available from
a Ti:Sapphire regenerative amplifier. The enhanced
stability makes the Spitfire Ace ideal for pumping
multiple optical parametric amplifier (OPA) systems.
The TOPAS Prime automated OPA is a state-of-the-
art instrument for wavelength extension of the Spit-
fire Ace Ti:Sapphire amplifier system. Wavelengths
can be generated from the deep UV range through
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HO U 3apaju cnelqudUYHMA HAYKMH Ha B3aUMO/JIeNUCT-
BHE MeXy TAX. Pa3bupaHeTo Ha TSIXHATA AUHAMHU-
Ka e U3KJIIOYUTEJNHO Ba)XXHO U TO MOxe Jia 6'bJe 1o-
CTUTHATO C IOMOIL[TA HA CbBPEMEHHUTE TEXHUKHU 3a
M3MepBaHe, KAKBUTO Ca CBP'bXK'bCUTE JIa3ePHU UM-
MYJICY, YUSATO MPOJBIXKUTEJSHOCT € CpaBHUMA C Bpe-
MeHaTa 3a NpoTHYaHe Ha GyHAaMeHTaJHU aTOMHU U
MoJIeKyJIHY nipouecu (~107° cekyHau).

PaspaboTBaHeTO Ha Jia3epHU HU3TOYHULHU C
PO bJXKUTENHOCT HAa MMIYyJca OT MOpsAZbKa Ha
deMTOCEKYH/IM NT03BOJISAIBA 10-L00p0O HabJI0/leH1e
Ha CBP'BbXO'BP3U MPOLECH U AUHAMUYHU HU3MepPBa-
HUS € Jo6pa pasjenuTesHa cnocobHocT. KoHuen-
TPUPAHETO Ha OFPOMHO KOJIMYECTBO €Heprus B
HU3KJIOYUTEJTHO KpPAaThbK HUMIYJC IpejJara HOBU
B'b3MOKHOCTHM 33 pa3HOO6GPAsHHU NMpPOyYBaHUS Ha
Heu3CJie[IBaHU Jlocera siBJeHUs U cucteMmu. Ceet-
JIMHHUTE HUMIYJCU C KpaTKa NPOABbJKUTEJHOCT
npeJACcTaBJIsIBaT HEOOXOJUMUS HHCTPYMEHT 3a U3Y-
YaBaHe U Ha JIeJIMKATHU XKUBU CTPYKTYpU 6€3 Te 1a
6'bAaT yBpeseHU. Upes TAX MorarT Jja 6'b/jaT U3BBP-
meHu MoarduKan My B 06eMa 1 Ha MOBbPHOCTTA Ha
MaTepuaJiu B CKajlaTa Ha HAHOpa3MepuUTe C IpeLu-
3eH KOHTPOJI Ha TOIJINHHUTE lePEeKTH.

[lapasiesiHo c MHCTaMAMATA HA PeMTOCEKYH-
HaTaJlasepHa CUCTeMa, OTOPU3UpaH peJicTaBUTe
Ha ¢upmaTa npousBoauTes ,Spectra-Physics” 3a
EBpomna mpoBese o6ydyeHHe HA YeTUpUMa MJaju
crenuasuctTy ot PaborHa rpymna 5.

Ha3HayeHH crieiMaJIMCTH

[-p Kepom JIbOKJIepK e 3aBbpLIUJI YHU-
BepcuTeTa MoHnesnue II, ®pannua npes 2010 r.
M e MarucT’bp No XMMUsA U GU3NKOXUMUSA Ha Ma-
TepuasuTe. [lapasesHo ¢ ToBa Ha
OCHOBAaTa Ha H3TOTBEHHUSI OT HEro
Te3uc Ha TeMma ,HaHo-mamepuaau u
HaHo-npubopu 3a 3dpaseona3gavemo”
TOW HoJiydyaBa JJUIIJIOMa B paMKHUTe
Ha JBYCTPAHHOTO CBTPYJHUYECTBO
Mex Ay YHuBepcuteTa MoHnesue Il
U KanupopHUNCKUS YHUBEPCUTET B
Jloc Anxenoc, CAII.

[Tpe3 2010 r. a-p JIbokJepK e Ha
LIeCT MeceyHa Cleluaanu3anus B YHU-
BepcuTeTa B OTaBa, OHTapuo, Kanana
[0 HAaHOKOMIIO3UTHUTE aJyMOCHUJIU-
KaTHU (KAaOJIMHUTHHU) MaTepuaad H
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the infrared (189-2000 nm).

Nanostructures and nanosystems take advantage
not only of the small dimensions of the objects but
of the specific way of interaction between them. The
understanding of internal dynamics on the femto-
second time scale is utterly important and requires
advanced measurement techniques. Here comes the
role of ultrashort laser pulses, with durations ap-
proaching the timescales of fundamental atomic and
molecular processes.

The development of lasers with pulse lengths of the
order of femtosecond laser sources allows better ob-
servation of ultrafast processes and time-resolved
measurements. They deliver energy so quickly that
new processes and investigations are achievable.
The short pulse duration allows probing delicate liv-
ing structures without bringing any damage to them.
The material’s bulk and surface modifications on the
nanoscale can be performed with precisely control-
lable heat effects.

Employed Specialists

Dr Jérome Leclercq received a Master Degree
in Chemistry and Physical Chemistry of Materi-
als from University Montpellier 2, France, in 2010.
Furthermore he got a “diplome inter-
universitaire” within the frames of a
bilateral agreement between Univer-
sity Montpellier 2 and the University of
California, Los Angeles, USA. The topic
of his thesis is “Nanomaterials and Na-
no-devices for health”.

He got a six months internship in
2010 at the University of Ottawa in
the field of nanocomposite materi-
als from aluminosilicate (kaolinite).
There he contributed to the first pub-
lication on in-situ polymerization of
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y4yacTBa B HallUCBAHETO Ha My 6JIMKaL KA 10 npobJie-
MUTe Ha in-situ nosMMepusaLnua Ha AOHHU TeYHO-
CTH B [IpeiBapUTEJHO UHTEePKaJMpPaH KaoJUHHUT.

Ot 2010 g0 2013 r. )Kepom JIboKJIEPK € LOKTO-
paHT B YHuBepcuteTaJluoH I, Jluon, Ppannus. [Ipes
TO3U NepUOJ, TOU NPOeKTHpa U U3paboTBa peakTop
3a NIOHW)KaBaHe Ha eMUCHUUTe Ha JIeTJIMBU OpraHuy-
HU KOMIIOHEHTH, M3MO0J3BallKU T'bHKU CJIOEBE OT
KaTaJIUCT, OTJIOXKEHU BbPXY UHAYKIMOHHO Harps-
BaHU MeTaJiHU Tpb6U. [losyyeHuTE pesyaTaTu ca
06e/JUHEHU B lUcepTalusaTa My Ha TeMa ,[Ipeuucm-
8aHe Ha 830YX 8 3aMBOPEHU NOMeUjeHUsl NOCPedcmeom
MBHKOC/A0LHU Kamaau3amopu, Ha2psi8aHu om mema-
HA N00/I04CKA, C HUCKA KOHCYyMAayusl Ha eHepa2us”, KOsSITO
TOM 3amuTana npes 2013 r.

B momeHnTa g-p Kepowm JIbokJepk e Ha MOCT-
JIOKTOpCcKa cnenuaansanusa B UHcTuTyTa no ¢pusu-
Ka Ha TBBPJOTO TAJIO0 KbM bbiarapcka AkageMusa
Ha HaykuTe, B pamkuTe Ha npoekta MHEPA.

J-p Baiaroii Buiaroes noJiy4aBa o6pa3oBaTeJsHa-
Ta CTeleH MarucTbp MO0 CleluasHocTTa ,UHxKeHepHa
¢dusuka” npes 2000 r. BbB Pusnyeckus Gpaky/aTeT Npu
Coduiickus yuuBepcuret ,CB. KnnumeHT
Oxpuacku”. Toit ce auniomupa 1o ,llo-
JIyIPOBOJHUKOBA ONTOEJEKTPOHUKA U
MUKPOBBJIHOBY npubopu” U ,KBaHTOBa
eJIEKTPOHMKA U Jla3epHa TexHUKa". [lu-
[JIOMHaTa cU paboTa pa3paboTBa B 6'bJI-
rapckusi KJIOH Ha ¢peHcKaTa KOMIAHUS
SILWAY Semiconductors B rp. Codus, Kb-
JIeTO e Ha3HAYeH Ha paboTa KaTo QUMK
B otgesia Design Technology Interface
Group. OcHOBHaTa JIEMHOCT Ha OT/eJa €
pa3paboTBaHe, U3C/elBaHE U KOHTPOJI
Ha TMACUBHU U AKTUBHU eJIEKTPOHHU
eJIeMEeHTH, eKCTpPaKLus Ha NapaMeTpu
3a cUMyJalysi, U3MepBaHe U aHaJIM3 Ha
TECTOBU CTPYKTYPH, CBBbP3aHU ChC Ch3JaBaHETO Ha
HOBHU CXeMHU U TEXHOJIOTUH, paboTa C mporpama 3a npo-
eKTHUpaHe.

Ot 2002 r. bnaro#t baiaroeB pa6otu B UHCTH-
TyTa IO eJeKTPOHUKa Npu Bbiarapcka Axajemus
Ha HaykuTe (ME-BAH), kaTo Hay4HOHM3C/Ie0BaTE -
CKaTa My IeHOCT e CB'bp3aHa [VIaBHO C OT/IaraHe Ha
HaHOpPa3MePHHU CBP'bXIPOBOJUMH U MAarHUTHH CJIO-
eBe U CbC C'b3/laBaHe Ha XeTepOCTPYKTYpPH Nocpes-
CTBOM MarHeTpOHHO pa3mnpaiuBaHe. [Ipe3 2008 r. Toi
noJiyyaBa Harpajara “Akaj. Emua /lxkakoB” Ha UE 3a
Hay4HO H3CJIe/iBaHe B 06J1acCTTa HA paiuoPHU3UKaTa,
¢dusMKaTa U KBaHTOBaTa esJieKTpoHuKa. OT 2009 . e
JIOKTOp 1o $r3HKa.

OcBeH TeXHOJIOTHs [10 OTJIaraHe Ha ThHKU CJI0EBE,
npodecroHa/IHUTe UHTepPeCcH Ha A-p byiaroeB BKJIoU-
BaT Ollle XapaKTepu3upaHe Ha CBP'bXIPOBOJHUMH, Mar-
HUTHU U eJIEKTPUYHU CBOMCTBA HA THHKU CJIOEBE, HA
06eMHHU MaTepHasy U PaxoBX NPOOU C HAHOpa3Mep-
HU yacTuny. Ot 2010 1. ToM paboTH KaTo onepaTop Ha
cUCTeMa 3a U3MepBaHe Ha GU3NUECKUTE CBOMCTBA Ha
MaTtepuaante (PPMS - Quantum Design) npu Hucku
TeMIlepaTyPU U CUJIHY MarHUTHHU noJsieta. [Ipe3 2014 1.
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ionic liquids in pre-intercalated kaolinite.

From 2010 to 2013, he worked at the University
Lyon 1, France on his PhD thesis entitled: “Clean-
ing indoor air using low energy consumption thin
film catalysis heated by their metal support”. Dur-
ing this project, Jerome designed and developed
a reactor for Volatile Organic Compounds abate-
ment using thin films of catalyst deposited on a
metallic tube, heated by electromagnetic induc-
tion.

Currently, Jerome Leclercq works at Bulgarian Acad-
emy of Sciences, Institute of Solid State Physics as a
postdoc in the framework of INERA project.

Dr Blagoy Blagoev received a M.Sc. in “Engineer
Physics” at Sofia University “St. K. Ohridski”, Faculty
of Physics in 2000. He graduated in “Semiconduc-
tor Optoelectronics and Microwave
Devices” and “Quantum Electronics
and Laser Engineering”. He worked on
his diploma at the Bulgarian branch
of the French company SILWAY Semi-
conductors. His basic activity there
was research, development, control,
operation design, parameter extrac-
tion for simulation, measurement and
analysis of test structures connected
to the creation of novel devices and
technologies.

In 2002 he was appointed at the In-
stitute of Electronics (IE), BAS. His
scientific and experimental work was connected
to the deposition of superconducting and magnetic
nano-films and heterostructures obtained by Mag-
netron Sputtering. Dr Blagoev was awarded for sci-
entific research in the field of radio-physics, phys-
ics and quantum electronics “Academician Emil
Djakov” in 2008 at IE-BAS. In 2009 he received his
PhD in physics.

Besides the technology of thin film deposition his in-
terests include characterization of superconducting,
magnetic and electrical properties of thin films, bulk
materials and powder materials with nano-sized
grains. Since 2010 he has operated on the “PPMS
- Quantum Design” equipment for Physical Proper-
ties Measurements at low temperatures and high
magnetic fields (up to 9 T). In 2014 he got a Euro-
pean grant for his training on thin film deposition by
Pulse Laser Deposition at the Institute of Electrical
Engineering - Slovak Academy of Sciences, Bratis-
lava. He is the author of more than 45 articles.

Since January 2015 Dr Blagoev works as a post-doc
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MoJ1y4aBa eBporenicKa CTUIEeH/j1si 3a 00y YU TeJIEH Ky PC at the Institute of Solid State Physics in the frame-
T10 OTJIaraHe Ha T'bHKH CJIOEBE TOCPE/ICTBOM UMITYJICHO work of European Project INERA.
Jla3epHO OTJ/IaraHe, KOMTO ce npoBexza B MHcTuTyTa
10 eJIEKTPOUHXKeHepCTBO K'bM CJI0BalllKaTa akaieMUs
Ha HaykuTe, BpaTuciasa. Toii e aBTOp Ha 45 cTaTUu.
Ot mecen siHyapu 2015 1. e Ha3HavyeH B UHCTH-
TyTa no pu3MKa Ha TBBPJOTO TsJjo npu BAH Ha
MOCTAOKTOPCKA MO3ULUsS B PAMKUTE Ha eBpOIel-
ckusi npoekT MHEPA.

AHHU HA SECOND
OTBOPEHUTE BPATHU OPEN DAYS

(16™ -18™ OKTOMBPH 2015 .) (16 - 18" OCTOBER 2015)
[Ipe3 nmepuoga 16™-18™ oxTomBpu 2015r. ce We are pleased to announce that the second INERA
OpraHu3upar ,JHU Ha OTBOpeHHTe BpaTH" B UHCTH- Open Days will take place at the Institute of Solid

TyTa no ¢pusnka Ha TBbpAoTo Tsyo (BAH) B pamku- State Physics (BAS) during October 16" - 18", 2015.

Te Ha npoekTa MHE-
PA.

Bcuyku 3aum-
TepecoBaHW TIoce-
THUTeJIY 1lle oJyyaT
noJipo6Ha uHPoOp-
Manusi 3a NpoeKTa
U HEroBOoTO pas-
BuTHe. Te 1e UMart
B'b3MOXKHOCT Ja
pasrjezat MoJep-
HOTO 0060OpyZABaHe
Ha BOJielld Hay4HU
JlabopaTopuH, Ja
cJAylaT TNpes3eHTa-
LMY, Kacaeliy Hal-
HOBUTE HAyYHUTE
MOCTUXKEeHUS B pas-
JUYHU 06J1aCTH Ha
HAHOTEXHOJIOTUSATA
U HeWHUTe MpUJIo-
>)KeHUs W Ja B3eMaT
y4acTue B JUCKYCUU
0 aKTyaJIHU TEMHU C
y4eHu oT UHCTUTY-
Ta M HEFOBUTeE NapT-
HbODH.

O4yakBaMe BU B
HacTtuTyTa no Ou-
3uka Ha TBBpAOTO
Tsauo!

Uudopmanusa
3a 3aKyleHaTa ana-
paTypa B paMKUTe
Ha EBponeiickus

The planed event
will be designed
to ensure that the
visitors get detailed
information about
the project and its
progress. They will
have the opportu-
nity to visit labo-
ratories, listen to
presentations on
scientific novelties
in different research
fields of nano-tech-
nology and its ap-
plications and dis-
cuss current topics
with scientists from
the Institute and its
Partners within the
project.

We look forward to
welcoming you at
the Institute of Solid
State Physics!

For more informa-
tion on the equip-
ment purchased
within the frame-
work of the Euro-
pean project INERA
please visit: http://

npoekT UHEPA MoxeTe na HamaepuTe Ha: http:// www.inera.org/research-equipment/
www.inera.org/bg/research-equipment/
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