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B 2009 roay B CaHkT-lNMeTepbyprckom rocyaapcTtBeHHOM
yHuBepcuTeTe  6bIn1  co3paH  MeXAMCUMMIMHAPHbBIN
pecypcHbiii LeHTp (MPLL) no HanpasneHuIo
"HaHoTexHonorun". bnarogaps OCHaLLEHUIO He TOJIbKO
COBpPEMEHHbIM, HO M Jaxe YHUKa/IbHbIM Aans Poccum
u3MeputenbHbiM obopyaoBaHMem MPLL crtan ogHuUM
M3 Haubonee nepefoBblX OTEYECTBEHHbIX LIEHTPOB
ucciepgoBaHUs HaHoo6bekToB. B Tom e rogy B CaHKT-
MeTep6ypre coctosinacb nepBas MexxayHapoaHas Hay4Has
KoHpepeHuuss STRANN (ot aurn. State-of-the-art
Trends of scientific Research of Artificial and Natural
Nanoobjects). O cBs3u mexay 3TMMU ABYMS COBbITUAMM,
0Co6eHHOCTAX GPOpPMUPOBAHUSA NMpOrpamMmbl KOHpepeHLUH,
coTpyaHu4yecTBe C KkomnaHuwen Carl Zeiss, npo6nemax
M nepcrnekTUBax pasBUTUS UCC/IeAOBaHUA HAHOOG6bLEKTOB
pacckasan nepsbii gupektop MPL, U oauH U3 MAaeonoros
n opraHmsatopos STRANN, poktop ¢.-M. H., npodeccop
cnery Oner ®epopoBn4 BbiBeHKO.

In 2009, the Interdisciplinary Resource Center (IRS) for Nanotechnology was established in
the Saint-Petersburg State University. Due to its being equipped with not only modern but
also unique for Russia measuring instrumentation, IRC has become one of the most advanced
national research centres for nanoscale objects. In the same year, St. Petersburg hosted the
first International Scientific Conference STRANN. The first director of the IRC and one of
the STRANN ideologists and organisers, professor at St.Petersburg State University, Oleg F.
Vyvenko explains the links between the two events, features associated with drafting the
conference programme, collaboration with Carl Zeiss as well as the nanoscale object research

development problems and prospects.

Oner ®enopoBHY, BbI SIB/IsieTeCh OTHHM H3 HHH-
LIHAaTOPOB IIPoBeAeHHs1 MeXXA1yHapoaHOH Hay4HOH
koHpepeHHMH STRANN, Kak BO3HHKJIA 3Ta Hes
H B 4YeM OTJIHYHe KOHpepeHILIHH OT APyrux, 6/1us-
KHX I10 TeMaTHKe MepPOIIPHSTHH?

HcTopusa KoHPepeHUIMM TeCHO CBsi3aHA C Co3la-
HUeM U pa3BuTueM B CaHKT-IleTepbyprckom rocy-
JapCcTBeHHOM yHHBepcuTeTe MPI] 1mo Hampasie-
HuI0 "HaHoTexHosmoruu". B 2008 rogy yHHUBepcH-
TeT CTaJI y4acTHUKOM PeflepanbHOM LieIeBOU IIPO-
rpaMMsbl "Pa3BuUTHe MHOPACTPYKTYPhl HAHOUH/Y-
cTpuu B Poccurickon ®enepanvu Ha 2008-2011 rozer’.

HAHO UHAVCTPUA #7/69/2016

ITockonbKy Ha TOT MoMeHT CII6I'Y He pacmonararn
npubopaMu A1 UCCAeOBAHUS HaHOPa3MepPHBIX
06beKTOB, MBI C KOJIJIETAaMH IIPe/JIOKU/IH UCII0/Ib30-
BaTh BBIeJIeHHBIe TOCYAaPCTBOM CpPeACTBa Ha IIPU-
obpeTeHMe COBpeMeHHBIX 3IeKTPOHHBIX MHKPOCKO-
oB. PyKOBOJCTBO YHHUBePCHUTETa 0f06pH/IO 3a5BKY,
1 OBl IIpOBefleH TeHlep, B KOTOPOM Ioberia KoM-
naHus Carl Zeiss. I[71aBHBIM HalIUM ITpHOOpeTeHHEM
CTaJl HOBEHIIHNH CKAaHHUPYIOU UM HOHHBIH re/IneBbl N
MUKpOCKoII Zeiss ORION, KOTOPBIH B TO BpeMs GPaKTH-
YeCKH ellle TOJIbKO aHOHCUPOBAJICSI M OBLII IIOCTaB/IeH
HeMeILKOH KOMIIaHHel Ha O4YeHb BBITOJHEBIX JJIS1 HaC
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ycinoBUsX. B 2009 roany, Koraa o6opynoBaHUe YCTaHO-
BUJIM Y 3aI1yCTH/IX B 9KCIUIyaTaLMIO, [I0SBU/IACH HAes
IIPOBeCTH TOP>KeCTBeHHOe OTKphITHe MPIL. OnHaKo
IIPOTOKOIbHOE MePOIPHSITHE CaMo I10 cebe Masio KOMy
HMHTepeCcHO, II03TOMY 6bLIIO ITPe/IJIOKeHO IIPUYPOIUTh
K OTKPBITHIO LIeHTPa KOHQEPeHIIHIO, IIOCBALIeHHYIO
npobreMaMm HUCCIe0BaHUS HAHOOOBEKTOB. JTO Mpej-
JIO’KeHHME HAIIJIO MOAMEPKKY Y PYKOBOACTBA KOMITA-
Huu Carl Zeiss, 4To II03BOJIMJIO Y3Ke Ha [IePBYIO KOHe-
peHI MO, ITONyUYMBLIYIO Ha3BaHKWe STRANN, mpurna-
CHUTb IPYIIY BeJyIIHX eBPOIeHCKUX CIIelIHa/IUCTOB B
06/1aCTH 37IeKTPOHHON MUKPOCKOIIHH.

C tex mop, ¢ 2012 roga, koHpepeHU U STRANN
cTana npoBoguThcsi B CaHKT-IleTepbypre pery-
JISIPHO -~ OAMH pa3 B fiBa roga. Ee oTIM4YaOT MeX-
OUCLHUIIIMHAPHOCTD U OPHEHTAaIMsg Ha obMeH

MIPAaKTHYECKHUM OITBITOM ITPOBEJEeHHUS HCCIeI0Ba~
HUHU. PopMaT KOHPEpeHIMHU [OJCKa3a/Ih aHAJIO-
THYHble MEPONIPUATHS A/ I0Ib30BaTe/eld CHH-
XPOTPOHOB, KOI/la CIIelMaJlKCThl U3 Pa3HbIX 0ba-
CTel 3HaHHUU JeSATCs pe3ylbTaTaMU IIPUMeHeHH
ompesielleHHBIX BUMOB 060pynOBaHUS /1Sl pellle-
HUS CBOMX 3a7a4. Kak M3BeCTHO, 0COGEHHO MHOTO
HOBBIX UJI€H POKJAeTCs Ha CThIKe HayK, II03TOMY
OYeHb BaXXKHO, 4TO yuacTHHKaMHu STRANN cTaHo-
BATCS JIIOJM PA3HBIX CIIeIMa/IbHOCTeH, KOTOpPhle Ha
OPYTUX MePONPHUATHUSAX 06BIUHO He IIepeceKaroTcs.
Taxk>Ke MBI IIpUIJIAllaeM MIpPeACTaBUTe/eH IIPOr3-
BoAuMTes el 060pyAOBaHM A, KOTOPble PaCCKa3bIBAIOT
0 HOBBIX pa3paboTKax.

B 2014 romy B YHCJIO OPTaHKM3ATOPOB BOIIIE/I YHUBEP-
cuteT UTMO, ¢ KOTOPBIM y HAaC Peaau3yIoTCs COBMECT-

Mr. Vyvenko, you are one of the
initiators of the international
research conference STRANN,
how did this idea, and what is the
difference between the confer-
ence and other ones that are sim-
ilar in the subject of activities?

The history of the conference is
closely linked to the creation and
development in the St. Petersburg
State University of IRC major-
ing in nanotechnologies. In
2008, the University became
a member of the federal tar-
geted programme Development
of the Nanotechnology Industry
Infrastructure in the Russian
Federation in 2008-2011. Since at
that time the St. Petersburg State
University did not have any instru-
ments for the study of nanoscale
objects, my colleagues and I have
proposed to use the funds allo-
cated by the state for the purchase
of modern electron microscopes.
The University leaders approved the
application, and a tender, which
was won by Carl Zeiss, was held.
Our main acquisition was the lat-
est scanning helium ion micro-
scope Zeiss ORION, which was
only being announced at the time,
and it was supplied by the German
company on very favourable terms

for us. In 2009, when the equip-
ment was installed and put into
operation, the idea came up to
hold a grand opening of the IRC.
However, the protocol event itself
can attract few people, so it was
proposed to coincide with the
opening of the Center the confer-
ence on the research of nanoob-
jects. The proposal was supported
by the leadership of Carl Zeiss
making it possible already at the
first conference called STRANN to
invite a group of leading European
experts in electron microscopy.
Since then, the STRANN con-
ference has been held in St.
Petersburg on a regular basis, since
2012, every two years. It is distin-
guished by interdisciplinarity and
focus on the exchange of practical
experience in conducting research.
The format of the conference sug-
gested similar events for synchro-
tron users, when experts from var-
ious fields of knowledge share the
results of the use of certain types
of equipment to solve their prob-
lems. As it is well known, a lot of
new ideas are especially born at
the interface of sciences, so it is
important that STRANN partici-
pants are people of different pro-
fessions, who do not usually meet

in other events. We also invite
representatives of the equipment
manufacturers to tell about the
new developments.

In 2014, the ITMO University
became one of the organisers,
with whom we have implemented
joint research projects, and which
also has some modern equipment
for electron microscopy. In 2016
STRANN emphasis in the topics of
reports was put on photonics to fol-
low up the UN initiative declaring
2015 the international year of light
and light-based technologies.

Why is the conference held once
in two years despite the fact that
the nanoobject research is devel-
oping at quite a good pace?

We also tried a one-year cycle but
practice shows that two years are
the minimum time to pass from
a new idea to some first strong
results. For routine studies, it takes
less time when physical processes
are clear, methods are developed,
and only a few parameters of the
experiment are to change. In order
to obtain breakthrough results,
when physical processes are not
clear at the first stage of work and
it is necessary to act by trial and
error, one year is not sufficient.
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HBble HCCIe[joBaTeIbCKHe IIPOeKTHhl, U KOTOPBIH TaKKe
pacrionaraeT cCOBpeMeHHBIM 00OpPyLOBaHUEM [Jis
371eKTPOHHOU MUKpocKkonrH. Ha STRANN 2016 aKkLeHT
B TeMaTHKe JOKJ/IAI0B ObUI coiesiaH Ha POTOHUKY B ITPO-
IoKeHUe nHUIHMaTuBbl OOH, o6baBuBIIero 2015 rog,
MeKIYHAapOAHBIM I'Of0OM CBeTa U CBETOBBIX TeXHOJIO-
TUH.

IMouemy KOHepeHLIHs TPOBOIUTCS OOHH pPa3 B Ba
roga mpyd TOM, YTO Hayka B 06s1acTH HcclieoBa-
HHSI HAHOOG'beKTOB Pa3BHBAETCS JOCTATOYHO JHHA-
MHYHO?

Mpbl po6oBaiu ¥ TOOUYHBIHM IUKJ, HO IPAKTHKA
IIOKa3bIBAET, YTO [1BA FOZIA — 3TO MUHUMAaJIbHBIH CPOK,
YTOOBI IIPOMTH OT HOBOH HJEU JI0 [IePBBIX CEPbE3HBIX
pe3ynbTaToB. JIsl PpyTUHHBIX UCCIeLOBAHHUM, KOIIa
du3uyecKkue MpoLecch MOHITHB, MeTOAbl 0Tpabo-
TaHBl, U MEHSIOTCS TOJIBKO HEKOTOPHIe ITapaMeTPHl
3KCIIepUMeHTa, TpebyeTcs: MeHbllle BpeMeHHU. Ho g1s
IIOJTyYeHHU S IIPOPBIBHBIX Pe3yJIbTaTOB, KOTAA Ha IIep-
BOM CcTaguu paboT Gpusnveckue MPOLIeCChl He SICHBI,
U IPUXOJUTCS NEHCTBOBATh METOLOM IIP0o6 U OIIH-
60K, OLHOTrO rojia HeLO0CTATOYHO.

Hacko/IbKO pe3y/bTaTHBHA IPAaKTHKA IIPHBJIeYEeHH
DOK/IAJYHKOB U3 Pa3HbBIX 06/1acTel 3HaHUSA?

CoBpeMeHHOe Hay4Hoe co0bIecTBo NMeeT, 06pa3Ho
rOBOPSi, KJIAHOBYIO CTPYKTYPY, IIPHU KOTOPOH IIpeAcTa-
BUTEJIH Pa3HbIX 06/1acTell 3HAaHUI O4eHb MaJIo ob1a-
IOTCS IPYT C APYTOM U PeIKO Ae/IATCs OIBITOM. Takue
MepONPpUSITHS, KakK Hallla KOHQepeHI U, [I03BONISIOT
IIpeoto/eTh 3TU HefocTaTKU. HampuMep, Ha STRANN

HayajloCh Hallle COTPYAHHUYECTBO C MHCTUTYTOM
PanMOTeXHUKHU U 31eKTPOHUKU PAH, pesyiabraTom
KOTOPOTO CTajla MeTOJHKa I0/Iy4YeHHUs I1epHopHUpo-
BaHHOTIO rpadeHa C IIOMOIIbIO IIYUKOB IeJINeBbIX aTo-
MoB. Ha koHQepeHIMHU 2016 roga paspaboTuukam
HAaHOKOMIIO3UTOB OKa3aJICs [10JIe3eH OIBIT UCCIe[0-
BaTesnell JHK B 0671acTH U3MepeHUSs IPOBOLUMO-
CTH HaHOIIPOBOJIOK. M TaKMX IIPHMEPOB JOCTATOYHO
MHoro. C4HTalo, 4TO eC/Ik Ha KOHPepeHIIUH C COTHeH
YUaCTHHKOB CI0KaTCs 10 coBMeCTHBIX paboT, TO 3TO
OyIeT oueHb XOPOIIKMM Pe3ybTaTOM.

KakoBbI IPHHIIUIIBI OPraHH3alHH paboTbr MPLI?
ITockonbky CIIOL'Y siBasieTCs Hay4HO-06pa3oBaTesnn-
HOI1 OpraHM3aliier, OCHOBOM PaboThl IeHTpa U3Ha-
YaJIbHO CTajla OPHeHTAllMs Ha IToJy4YeHHe HayYHBIX
pe3y/IbTaToB IIPHU 6e3BO3Me3THOM IIpefoCTaBIeHUHU
KMCC/IeIOBATEIbCKUX YCAYT. /I KOHTPOJISA COo3aaHa
CHCTeMa y4eTa MCII0/JIb30BaHMS PeCcypcoB. Bricokas
3¢ PeKTUBHOCTH paboThl LileHTpa crocobcTBOBaNa
ToMy, uTo CII6T'Y MONy4YM/I OT TOCYyJapCTBa AOIO-
HUTe/IbHBIE CPEe/ICTBA, KOTOPBIE ObIIN HCII0Tb30BAHEL
Oas co3maHus MPIl mo OpyrMM HaOpaB/IeHUSIM.
B HacTosimee BpeMs B YyHUBepcuTeTe Hosee 20 ocHA-
IeHHBIX COBpeMeHHBIM 060py/loBaHHEM H YKOM-
IJIEKTOBAHHBIX KBATUQUIIMPOBAHHBIM II€PCOHAIOM
PeCypCHBIX LIEHTPOB, U Mbl aKTHMBHO HCIIO/Ib3yeM HX
BO3MOXKHOCTH.

Kakum obopynoBaHuem ocHameH MPII?
YIIOMUHABIIMMICS CKAHUPYOIIUH HOHHBIM MHKPO-
ckorl Zeiss ORION cmocoben paboraTs ¢ cybHaHO-

How effective is the practice of
attracting speakers from differ-
ent fields of expertise?

The modern scientific commuFig-
uratively speaking, our today’s sci-
entific community has the clan
structure in which representa-
tives of different fields of knowl-
edge communicate with each
other very little and share their
experience rarely. Events, such
as this conference, is to overcome
the disadvantages. For exam-
ple, STRANN started our cooper-
ation with the Institute of Radio
Engineering and Electronics, the
Russian Academy of Sciences,
which resulted in the method of
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the preparation of perforated gra-
phene with the beams of helium
atoms. At the 2016 conference, it
was useful for the nanocompos-
ite developers to study the DNA
researchers’ experience in mea-
suring the conductivity of nanow-
ires. There are many more such
examples. I think that if a con-
ference with a hundred of partici-
pants makes 10 joint works, it will
be a very good result.

What are the IRC business pro-
cess principles?

Since the St. Petersburg State
University is an academic insti-
tution, a key focus in the Center’s

activities has initially been on
the scientific results obtained
during the gratuitous provision
of research services. To control,
an accounting system was cre-
ated to take into account the use
of resources. The Center high per-
formances contributed to the
fact that the St. Petersburg State
University has received from the
state some additional funds that
were used to create IRCs in other
areas. Currently, the University
has more than 20 resource centres
equipped with up-to-date equip-
ment and staffed by qualified per-
sonnel, and we are committed to
make good use of them.



COMPETENT OPINION

MeTPOBBIM pa3penieHreM. [I0CKOIBKY HOHBI KMEIOT
6onbLIyI0 Maccy, YeM 3JIeKTPOHBI, YMeHbIIAeTCs
BIHSHUE TUOPAKLIHUU U yBeTUYUBaeTCs 061acTh
HMX pacCcesHHUS Ha aTOMaX HCCIeAyeMOTro MaTepu-
aja, 4To ylIy4llaeT KOHTPACT U300paskeHUN. Kpome
TOr0, TOK IIy4YKa UOHOB 3HAYMTE/JIbHO MeHblIe, YeM
TOK IIY4YKa 3JIeKTPOHHOTO MHUKPOCKOIIA, II03TOMY
yIoaeTcsi MUHMMHU3UPOBATh MoAUPUKALIHIO 0bpasma
B IIpollecce uccaenoBaHus. CUCTeMa KOMIIeHCAIIUH
3aps/ia IIOBePXHOCTH I03BossieT 3dPeKTHUBHO pabo-
TaTh C JU3JIEKTPUKAMH.

CKAaHUPYIOMUHN 31eKTPOHHBIM MHKPOCKOII
Zeiss MERLIN c 110/1eBBIM SMHCCHOHHBIM KaTOLOM,
KOJIOHHOH 3JIeKTPOHHOM onTUKHU GEMINI-II u 6e3-
MacC/JISHHOU BaKyyMHOM CUCTeMOH JOIIOTHUTENIbHO
YKOMIIJIEKTOBaH IIPUCTAaBKOM /11 PeHTTeHOBCKOI O
MHKPOaHAIM3a U CUCTeMOM PerucTpaluu JUd-
pakuuu obpaTHOpacCesIHHBIX 3J1IeKTpoHOB (EBSD).

Elle ofMH CKaHUPYIOMUH 5/IeKTPOHHBI MUKPO-
ckoIl - Zeiss SUPRA 40VP - ocHallleH CUCTeMOH
perucTpalnuu KaToAOMIOMUHECIIeHIIUH, CUCTEeMOH
perucTpanyu TOKOB, HaBe[AeHHBIX 3JIeKTPOHHEIM
ny4dom (EBIC), a TaKke MHUKPOMaHHUIYISITOPaAaMH,
[IO3BOJIAOIIUMYU MOOUPUIIMPOBATh HAHOCTPYK-
TYPBL C KOHTPOJIEM B PeKHUMe PeajbHOro BpeMeHH.

Kpome Toro, LieHTp pacrnonaraet paboden cTaH-
nuen Zeiss AURIGA Laser ¢ ImepeceKanIUMHUCS
HMOHHBIM M 3JIeKTPOHHBIM IYYKaMH, HACTOJb-
HBIM CKaHHUPYOUIHUM 3JIeKTPOHHBIM MHUKPOCKOIIOM
Mini-SEM u ApyrUM aHaJIUTHYeCKUM 060pynoBa-
HHeM, CpeH KOTOPOro OIITHYeCKHe MUKPOCKOIIH,
KOMIIJIEKC ITPODOIIOATOTOBKHY.

s mpocBeYHBAWIIEen 3JeKTPOHHON MUKPO-
CKOIIMU MBI UCIIONBb3yeM Zeiss LIBRA 200FE c aBTo-
SMHUCCHOHHBIM SMUTTEPOM, 3HEPreTHYeCKHUM
OMETA-ounpTpoM M 3amaTeHTOoBaHHOMU Carl Zeiss
CHUCTeMOHU ocBemeHHu 110 Kenepy. MEKPOCKOII IIPH-
MeHSeTCs 114 XapaKTepHU3alluu KPUCTATIH4YeCKOU
pelleTKH U XMMUYeCKON IIPUPOAEl HAHOOOBEKTOB,
JIOKAJIBHOTO aHa/JIKM3a 3JIeMeHTHOIo CoCTaBa, aHa-
7MH3a MHOTOC/IOMHBIX FeTepOCTPyKTyp, UJEHTH-
bukanuu gedeKTOB KPUCTANIINYIECKOH pelleTKH
IIOJIYyIIPOBOAHKMKOBBIX MaTePHUAI0B, HCCIeHOBa-
HUSI TOHKOM CTPYKTYPHI 6H0JIOTHUYeCKUX 06 BEKTOB,
a TaksKe JPyrux 3ajgad.

Kakumu paboraMu B HacTosilee BpeMs 3aHH-
MaeTcs Ballla Hay4yHas rpynma?’

O6bemMBl QUHAHCHPOBAHUS HAYKH CeHMYac COKpa-
IIeHBI, II03TOMY HCCIeT0OBAHUSA BeAYTCI B OCHOB-
HOM B MHHUIMAaTHBHOM II0PsAAKe. MBI 3aHUMaeMCs
MOHHOU Te/IMeBOHM MHUKPOCKONHEMH, B YaCTHO-
CTH, M3y4YaeM 3HepreTu4Yeckoe paclpenejgeHue
BTOPHYHBIX 3JIEKTPOHOB, KOTOpPOe OYeHb BaXKHO,
HaIpUMep, A Pa3BUTHUS HOHHO-JIy4eBOM JTHTO-
rpaduu, MO3BONAIONIEH II0/IY4aTh 3JIEeMEeHTHL pa3-
MmepoM MeHee 10 HM. Hamucasu oOqHY M3 OCHOBHBIX
I1aB B KHUTe 06 MOHHON reJlHMeBON MHKPOCKO-
ONuK. M3ydyaeM HUTPUJ, rajliusg U BOSMOXHOCTH
IOBBIIIEHU S 3P PEeKTUBHOCTH CBETOAHONOB Ha €ro
ocHOBe. M est COCTOUT B TOM, 4TO6BI IIPU pocTe
KpucTaaina copMHUPOBATh JUCAOKALMHU, KOTOPhIe
3aCTaBsIT peKOMOMHHUPOBATb HOCUTENH B HACTOIBKO
y3KOI 06/71acTH, 4TO6bl MUHHUMU3UPOBATD BIHSHHE

What equipment IRC is equipped
with?

The previously mentioned scan-
ning helium ion microscope Zeiss
ORION is designed to deal with
the sub-nanometer resolution.
Because ions have a greater mass
than electrons, the influence of
diffraction is reduced, and their
range of scattering on the material
atoms increases thus improving
image contrast. Moreover, the ion
beam current is significantly lower
than the beam current of the elec-
tron microscope, so it is possible
to minimise modifications of the
sample under research. The sur-
face charge compensation makes

it possible to effectively work with
dielectrics.

The scanning electron microscope
Zeiss MERLIN with a field emission
cathode, an GEMINI-II optical col-
umn and oil-free vacuum system
is additionally equipped with an
attachment for X-ray microanalysis
and an electron backscatter diffrac-
tion system (EBSD).

Another scanning electron micro-
scope, Zeiss SUPRA 40VP is equipped
with cathodoluminescence detector,
the electron beam induced current
(EBIC) system as well as with micro-
manipulators allowing to mod-
ify nanostructures under real-time
control.

In addition, the Center has the
Zeiss AURIGA crossbeam worksta-
tion, desktop scanning electron
microscope Mini-SEM and other
analytical equipment including
optical microscopes and a sample
preparation kit.

For transmission electron micros-
copy, we use Zeiss LIBRA 200FE with
a field emission cathode, an OMECA
energy filter and the Koehler illu-
mination system patented by Carl
Zeiss.

The microscope is used to describe
the crystal lattice and the chemical
nature of the nanoobjects, a local
analysis of the elemental compo-
sition, the analysis of multilayer
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,ELGCPEKTOB KpHCTaHJ'IH‘—IeCKOfI CTPYKTYPbL 1 MaKCH"
MH3HUDPOBATDH H3JTIy4YEHHE. Takske H3y4daeM YIIpaBiie-
HHe MarHUTHBIMU CBOMCTBAMH IIEHOK II1pH IIOMOIIH
HOHHOTIO ITy49Ka.

C KaKHMH HayYHBIMH OPraHH3alHsIMH BeJeTCs
COTPYAHHYECTBO?

B Caukt-IleTepbypre corpyaHuvaem ¢ PU3UKO-
TeXHHUYeCKUM HHCTUTYyTOM HUM. A.®.Hodde
PAH, AKageMH4YeCKHM YHHBepcuTeToM PAH,
[lonuTexXHUYECKHUM yHHBepcuTeTom IleTpa
Benukoro, yuusepcuteToM MTMO, T'ocygapcTBeHHBIM
TeXHOJIOTUYEeCKUM HHCTHUTYTOM. Tak>ke B Poccuu
COBMeCTHBIe PaboThl BeyTCs C HAYUHBIMHU Opra-
HM3aUuIMHU U3 MockBel, HusxHero Hosropopga,
Exartepun6ypra, HoBocubupcka. [IpoYHbIe KOHTAKTHI
YCTAHOBJIEHBI C HECKOJIBKMMHM HEMELKMMHU YHHUBED-
CUTETAMHM.,

ITonyyaeTe au BbI 3aKa3bl Ha HUPBI 0T KOMMepye-
CKHX KOMIIaHHH?

[1aTh-1IeCTh JIeT Ha3a/ 3allpoCoB IIOCTYIIAJIO JOCTa-
TOYHO MHOTO, B YaCTHOCTH, Ha 3aJadyu 06paTHOro
WHXHUHHUPHUHTA. B 0OCHOBHOM peys mja 06 ucciaemo-
BAaHHUSIX B 00JIACTH IONYIIPOBOLHUKOB, HO OBLIH IIPO-
eKThl U B MeJHUIIKMHe, HallpUMep MBI Y4aCTBOBaJ/IU B
paspaboTKe MOKPBITUM A5l 3yOHBIX KMIIJIAHTOB. K
CO>KaJIEeHHU0, HOJIBIIMHCTBO TeX 3aKa34YHUKOB ~ IIpe-
MMYIIeCTBEHHO Ma/JeHbKHUX KOMIIAHHUU, CTapTa-
II0B — IIPeKPATH/IH CBOIO JeSATeJIbHOCTh. 3eCh Cjie-
AOyeT CKa3aThb, YTO MO JepKKa MaJsioro 6u3Heca B
006J1aCTH BBICOKHMX TEXHOJIOTUN B Hallled CTpaHe

OpraHH30BaHa He ny4mum obpasom. Ha cranuu
pa3paboTKku HOBOTO IMPOAYKTAa TaKHe KOMIIAHHUHU
HY>XXJIAIOTCS B [IOMOLIM rocygapcTrsa. B [epMaHuu
eCcTh MEeXaHH3MBI, KOTIa rocymapcTBo beper Ha
cebs o 50% 3arpat Ha HUOKP, B CIIIA BeHUypHOe
duHaHCHpOBaHUe paboTaeT oueHb 3P PEeKTUBHO,
a B Poccuu HaWTH CpeJCTBA Ha HOBbIe pa3paboTku
OYeHb CJIIOKHO.

KakoBbI, Ha Ball B3I/ISAJ, TEHAEHIHH B 06/1aCTH
HMCC/IeJOBAaHHS HAHOOObEKTOB?
MarepuranoBeleHHIO U, B YaCTHOCTH HAaHOTEXHO-
JIOrusAM, Heobxoguma mokasatenbHag 6asa, 6maro-
Iapsi KOTOPOM MBI MOKEM OJHO3HAYHO YCTAHOBUTS,
YTO SIBJISIeTCSI IPUYMHON TOTO MJIM MHOTO IIPoLiecca
U siBneHusi. CO3MAHUIO U PACIIHMPEHHIO TaKOM 6a3bl
criocobCcTByeT pa3BUTHE MeTOJOB HUCCIeJOBAHUM,
[I09TOMY 3aKOHOMEepHA TeHeHLIHs POCTa UX YHCIA
Y BO3MOKHOCTEM, IPUYeM HOBbIE METOJBI OBICTPO
BHeJPSIIOTCS B HAyUHYIO IIPAKTUKY. B 3THX YCIIOBUSX
O4YeHb BasKHO HUHOOPMHPOBATH HayuHOe COO0OIIeCTBO
0 HOBBIX MeTOJIaX U IIPAKTHYECKOM OIIBITE UX IIPHMe-
HeHMs. Pemaercs 9Ta 3aja4ya B TOM 4HciIe bnarogaps
TaKUM KOHPepeHIIHsIM, KaK STRANN.

KakHe MeToabl HCC/IeJOBAHHH Pa3BUBAIOTCS HaH-
6o/1ee aKTHBHO?

3HAUYUTeNbHBIH IPOrpecc AOCTUTHYT B obna-
CTH CKaHHPYOILeH 30HJ0BOM MUKPOCKONHH. Ha
STRANN 2014 BBICTYyIanHd KHUTaHCKHe KOJIJETH,
KOTOPBIM yHaloCh C IOMOINBIO aTOMHO-CHJIO-
BOM MHUKPOCKOIIMM HCCJIeL0BaTh BOLOPOLHEIE

heterostructures, identification
of crystal defects of semiconduc-
tor materials, research into the fine
structure of biological objects and
also other tasks.

What projects is your research
group currently engaged in?

The scope of funding for science is
now reduced, so the research is car-
ried out mainly on our own initia-
tive. We are engaged in a helium ion
microscopy, in particular, we study
the energy distribution of secondary
electrons, which is very important,
for example, for the development of
ion-beam lithography thus allow-
ing to obtain elements of less than
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10 nm. We wrote one of the main
chapters in the book about helium
ion microscopy. We are learning
gallium nitride and the possibility
of increasing the efficiency of LEDs
based on it. The idea is that during
the crystal growth to form disloca-
tions that make recombine carriers
in the narrow region so as to mini-
mise the influence of crystal defects
and to maximise radiation. Also we
study the control magnetic proper-
ties of films using an ion beam.

What research organisations do
you cooperate?

In St. Petersburg, we are coop-
erating with the Ioffe Institute,

Academic University, Peter the
Creat Polytechnic University,
ITMO University, State Institute of
Technology. In Russia some joint
activities are also carried out with
research institutions from Moscow,
Nizhny Novgorod, Yekaterinburg
and Novosibirsk, Firm contacts
have been established with several
German universities.

Are you getting any R&D orders
from business companies?

Five or six years ago, a lot of requests
used to be sent, in particular, some
tasks related to reverse engineering.
Basically, it was about the research
in the field of semiconductors, but






KOMNETEHTHOE MHEHMUE

cBsA3U. TaKXe OTMeuy pa3BUTHe aTOMHO-30H-
NOBOTO MeTOJa, B aHTJIOSI3BIYHON TePMHHOJIO-
ruu - Atom Probe, KOTOpEIF IT03BOJISIET HA aTOMap-
HOM YPOBHe HCC/IeIoBaTh CTPOeHMe BellecTBa.

B mocienHee fecsiTU/IeTHe pa3BHUBAeTCS IIPOCBe-
YMBaIONas 3JIeKTPOHHASI MUKPOCKOIIUS € CybaHT-
CTPeMHBIM pa3pemeHueM. HoBble MHKPOCKOIHL C
KoppeKlLiHen abeppaluil M03BONSAIOT Haba0AATh
CTPYKTYpPy MaTepHaoB paKTHUeCKH Ha YPOBHe
aTOMHBIX PAA0B. Hanmpumep, coueTaHHe 31eKTPOH-
HOM MHKPOCKOIIMH BBICOKOTO pa3pelleHHs CO CIIeK-
TPOCKOIHEeH XapaKTepUCTUYeCKHUX II0Tepb 3HePrUH
3JIeKTPOHOB JJaeT BO3MOKXHOCTb B CKAaHUPYIOIeM
peXXHMe ONpefeNsiTh KOMIO3HUIIHIO, YTO OYeHb
Ba>KHO JIJISl KCC/Ie/IOBAaHU M HaHOMaTepHaJsoB.

CymecTByeT IH obpaTHas CBsI3b MeXKAYy IMPOH3-
BOJAHUTEISIMH U II0/Ib30BaTeIsIMH NPHOOPOB U
HacCKO/IbKO OHa 3¢ PpeKTHBHA?

Be3yciioBHO, TaKas CBSI3b He TOJNBKO CYIECTBYeT,
HO M IOCTaTOYHO 3o deKTHUBHO paboTraeT. B Hammen
KOHbepeHIIUH peryasipHO NIPUHUMAKOT ydyacTHe
CIIeLMaJIMCThl KomOaHuu Carl Zeiss, KOTOPBIE He
TOJBKO PAaCcCKa3bIBAIOT O CBOUX pa3paboTkax, HO
U SIBJISIFOTCSI 3aMHTePeCcOBAaHHBIMU C/AyLIATeISIMHU.
[IpousBonuTensM obopynoBaHUs TpebyeTcs OHU-
MaHHe TOro, YTO HY>XKHO I0/b30BaTen0. IlosTOMy
OHHU CObHpaOT NHPOPMAIIHIO O TOM, HaJ, KAKUMHU
npobaemamu paboTawT HUCCIeLOBATENU, KaKUe
MeTOABl IIPU 3TOM MCIIOIb3YIOT, KAKKHX BO3MOXKHO-
CTeH UM He XBaTaer.

Yrto HeobxomuMmo MPII a5 gajapHeHIIero pPasBH-
THS?

Ha MoM B3rnsij, HalleMy LIeHTPYy, la U BCeMY
CeBepo-3amaZHOMy peruoHy, TpebyeTcs 3/1eKTPOH-
Hasi MUKPOCKOIIHMS C KOppeKLKer abeppauui. B
SIIIOHHY NPOCBEYMBANIUX MHUKPOCKOIIOB C KOP-
peruuen abeppanui oxkosno 100, B Poccuu - moka
BCero I0 MajbllaM IlepevyecTh; a HOBOrO yPOBHA
CKOPPeKTHPOBAHHBEIX 110 abeppaliusiM HU3KOBOJIBT-
HBIX CKAaHHUPYIOI[HUX MHKPOCKOIIOB CBEPXBHICOKOTO
paspelleHUs HET U B SITIOHUU.

Ecnmy MBI XOTHUM Pa3sBHUBATh IIepenoOBhle HaAyY-
Hble HaIllpaBJeHHUs, TO HeobXOQMMO OCHAIIATh
Hay4HbIe IIeHTPhl COBpeMeHHBIM MCC/IeI0BaTe/lb"
CKUM 0bopyloBaHHEM CaMOI0 BBICOKOTO YPOBHSI.
HanmpuMmep, efUHCTBeHHBIN B POCCHUH reaneBo-
HOHHBIN MUKPOCKOI Zeiss ORION MBI IONYUUIH
OOHUMHU U3 IIepPBEIX B MUPe. C ero MoMOIbI0 ObIIH
BBIIIOJIHEHHl PaboThl, KOTOPBle ONYOIHUKOBAHBL B
BeNyIMX HaY4YHBIX XypHaaax, IpeAcTaBleHbl Ha
MeXAYHAPOOHBIX KOHQepeHLUAX, B TOM YHC/Ie U
Ha STRANN. CmeuuaauCThl HAIIEro eHTpa HaKo-
MMM YHUKAJBHBIN ONBIT paboThl. ITa TeMa oCTa-
eTcsl akKTya/JbHOM U CerofHs, HO TeXHOJIOTUU pas-
BHUBAIOTCS 0O4eHb OBICTPO. MBI IIPUCTAJIBHO CIeAHUM
3a pa3BUTHEM TeXHOJIOTHH, 33 TeHAeHLUHUSIMHU B
HayKe 1 OUYeHb Ba>KHO, YTOOBI IO Jep>KKa HayUHBIX
LIeHTPOB, KOTOPhIEe II0Ka3a/ I CBOI KOHKYPEHTO-
CII0CO6HOCTD, He IIpeKpallaaack.

Humepebto: Imumpuli Tyduaun

there were also some projects in
medicine, for example, we partici-
pated in the development of coatings
for dental implants. Unfortunately,
the majority of those customers
mostly represented by smaller com-
panies and startups ceased their
operations. It should be said that the
support to small business in the field
of high technologies in our country
is not organised in the best way. At
the stage of new product develop-
ment, such companies are in the
need of the state aid. In Germany,
there are mechanisms where the
State takes over up to 50% of R&D
expenditures; in the US venture cap-
ital works very effectively, and it is
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very difficult to find funds for new
developments in Russia.

What do you think about the
nanoobject research trends?

Materials science and nanotech-
nology in particular needed evi-
dence base through which we can
clearly establish the cause of any
process or phenomenon. The cre-
ation and expansion of such a base
is facilitated by the development
of research methods, so it is quite
natural the tendency of growth
of their numbers and capabili-
ties, and new methods are being
introduced rapidly in the scientific
practice. In these circumstances

it is very important to inform the
scientific community on new tech-
niques and the practical experi-
ence in their application. We are
addressing the issue, also through
such conferences as STRANN.

What research methods are devel-
oping most actively?

Significant progress has been
made in the field of scanning
probe microscopy. At STRANN
2014, our Chinese counterparts
have presented investigation of
hydrogen bonds with the help of
atomic force microscopy. I would
like to also note the development
of the Atom Probe method which



