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Competent opinion

Effective Vacuum Systems

for Science and Industry 8
C.Klesinski, F.Merieux, L.Etingen
The Edwards Group is the world's vacuum
equipment market leader. In various industries
the Edwards vacuum systems are used to produce
clean environments, remove gas/liquid
from material, achieve pressure difference,
provide thermal and/or electronic insulation
and perform other tasks.
Keywords: vacuum pumps, vacuum equipment
market, market drivers

High-End Measurement Instruments 14
S.Watanabe
JEOL scientific and measurement instruments
are used in the leading research centres of the
world for research in materials science, chemistry,
biotechnology, medicine and other fields.
Cooperation with scientific institutions for the
company is not only about business but also image.
JEOL staff is very proud of the fact that company’s
tools facilitate the science development.
Keywords: electron microscopes, spectrometers, mass
spectrometers, electron-beam lithography systems

Conferences, Seminars,
Exhibitions

Innovative Technical Research Centres As a
State-of-the-Art Engineering Product 20

D.Ceorgiev

On 12-13 March St. Petersburg hosted

the Il Interregional Conference "Industrial

Engineering and Prospects for Attracting Leading

Russian Research and Technology Centres to

Develop High-Tech Industries in the Regions".

One of the highlights of the conference was the

opening of the Lithium-lon Technology Laboratory

in the loffe Physical-Technical Institute of the

Russian Academy of Sciences.

Keywords: lithium-ion technologies, R&D,

batteries, thin-film technologies, solar cells

Expert’s opinion

How Effective Is Participation in Exhibitions? 26
|.Yaminsky, A.Alekseyev, M. Piskaikin,
S.Nesterov, A.Useinov
How effective is participation in exhibitions in the
era of Internet communications? Is there a trend
for lowering of the role of exhibitions as marketing
platforms? What should organizers undertake to
raise the efficiency of exhibitions? These questions
are answered by industry experts.
Keywords: marketing innovation, the exhibition
business, conference
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KomMneTreHTHOe MHeHUue

3ddeKTUBHbIE BAKYYMHbIE CUCTEMbI

BAS HAYKU U NPOMbILL/IEHHOCTH

K.KnecHcku, ®.Mepbe, /1. 9munzeH

Kopnopauus Edwards - niuep MMpOBOro pbIHKa BakyyM-
HOro 060pyA0BaHNA. B pa3nnyHbIX OTPACASX BaKYYMHble
cucTembl Edwards MCnonb3yoTcs A1s CO34aHNS YUCTbIX
MOMELLEHMH, yAANEHWS HOKeNaTeNbHbIX ra30B U XMAKO-
CTei, C034aHMs TeXHONOTUYECKU HEOBXOAMMON PasHHULLbI
[LaBNeHnn, 0becnedeHns TennoBom 1/unu 3NeKTpU4eckomn
M307151LIK, 3 TaKKe NS PellieHns Apyrinx 3afay.
Kntoueable cnoga: 8akyymHble Hacochl, PbIHOK 8aKyyMHO20
06opydosatus, dpatieepbi pbiHKa

W3mepuTenbHbie npubopsl knacca Hi-End
LLI.Bamanabe

B BedyLUMX Hay4HbIX LeHTpax Mupa npubopsl JEOL
NCNONb3YITCA AN UCCIEA0BAHMIA B MaTepuasnosese-
HUM, XMMUW, BUOTEXHONOTUAX, MEAMLINHE U APYTUX
06nactax. COTPYAHMYECTBO C HAYYHLIMU UHCTUTYTaMK
ANS KOMMAHWK = BOMPOC He TONbKO KOMMEPLUM, HO
1 umuaxa. CofeCTBME PasBUTUIO HAYKK SBASETCA
npeAMeToM 00601 TOPAOCTH BCeX COTPY/AHUKOB
KOMMaHMHK.

Knto4esble co8a: 30exmpOHHbIE MUKDOCKOMbI, Criexmpomernpb, macc-
Cnexmpomempi, 060py008aHuE 049 39eKMPOHHO-AyesoLl AUMOzpaduu

KoHpepeHuumn, cemmHapbl,
BbICTaBKM

WNHHOBALWOHHbIE HAYYHO-TEXHUYECKUE LIEHTPbI
KaK npoAyKT COBPEMEHHOr0 UHXWUHUPUHTa
[1.Teopaues

12-13 mapra B CaHkT-etepbypre coctosnach

1l MexpernoHanbHas KoHdepeHLns “MpoMbILAEHHbIA
WHXVHUPUHT 1 NEPCNeKTUBLI NPUBNEYEHNS BedyLLMX
POCCHACKIMX HAYHHO-TEXHONOTUYECKHNX LEHTPOB

K Pa3BUTHIO BbICOKOTEXHONOMMYHDLIX NPOU3BOACTB

B pernoHax". OfHMM 13 KNtoYeBbIX COBLITUI KOHPe-
PEHLNK CTano OTKPLITUE N1aBOPATOPUM NNTUI-MNOHHDIX
TEXHONOTUIA B DU3NKO-TEXHMYECKOM MHCTUTYTE

M. A.0.Nodde PAH.

Kntouesbie cnoea: Aumuii-UoHHble mexHonozuu, HAOKP, akkymy-
AAMOPbl, MOHKONACHOHHBIE MEXHONO2UIL, CORHEHHbIE SAEMEHMbI

DKCnepTHas oueHkKa

Hackonbko 3¢ $pekTUBHO y4acTue B BbICTaBKaX?
W Imunckul, A.Anexcees, M.TIUCKAIKUH,
C.Hecmepos, A.YceuHos

Hackonbko 3GheKTUBHO y4acTue B BbICTaBKax B 3py
NHTEPHET-KOMMYHUKALMA? HabNio4aeTcs v TeHaeHums
K CHUXXEHMHO 3HA4EHMS BbICTABOK KAk MapKETUHIOBbIX
NAOLAA0K? YTO LOMXKHbI NPEANPUHATL OPraHuU3aTopsl,
4T06bI NOBLICUTH IGEKTUBHOCTb BLICTABOK?

Ha 371 BONpOCbI 0TBEYAIOT OTPAC/IEBbIE IKCMIEDTBI.
Katoueable cnoea: mapkemuHz UHHOBAWUL, 8bICMABO4HbIL]
bu3Hec, koHPepeHuuu



IN THE ISSUE

COAEPXAHMUE

CBexui Homep XypHana Bbl MoxeTe npuobpectu:

Mocksa:
B pegaxumm xypHana "HAHOUHAYCTPUS"
r. Mocksa, yn. KpacHonponerapckas, 4. 16, cTp. 2
Cankr-Metepbypr:
Mpea-B0 “3onotoil LUiap TM”,
HeBckuit np-T, A. 44, 5-7 3Tax, opuc 6,
7. (812) 3257544, 1176862, 110-4366,
root@zolshar.spb.ru
ExaTepuH6ypr:
MNpea-80 "3onotoi LWap TM",
yn. HapogHoi Bonu, . 25, 7. (343) 212-1810, 212-1331,
. (343) 212-2314, zolshar@online.ural.ru, ekp@front.ru
Hosocuéupck:
MNpea-80 "3onotoi Wap TM",
np-T K.Mapkea, a. 57, opuc 708,
7. (3832) 46-2473, ¢. (3832) 27-6380, nbzsh@mail.ru
MuHcK:
Mpez-8o "3onotoi Wap TM", na. Kasunua, 4. 3,
oduc 456, 1. (10-375-172) 78-0914,
zolshar@integral.minsk.by
Vxesck:
Mpea-8o “3onotoii LWap TM",
yn. Codby Koanesckoi, A. 4a, opuc 4,
1. (3412) 42-5281, 1./ . (3412) 42-5472,
office@zolshar.izhnet.ru

Moanucka

*  noKaranory "TaseTbl U XypHanbl" areHTcTea
"Pocrieyarts", MHAEKChI
80939 ~ nonyroA0BOM MHAGKC
48508 - rof10B0M MHAEKC
*  3AO "MK-Mlepuoguka" - 3apybexHas nognucka
* 000 "Ypan-Mpecc*
« 000 "ArenTcTso "TAN"
* 000 "MHTEP-NOYTA-2003"
* 000 "MndpopmHayka"
© B peAaKuMu XypHana
no Ten.: (495) 234-0110
e-mail: magazine@technosphera.ru
TNOANMCATbCA Ha INEKTPOHHYIO BEPCHIO HA CaliTax:
www.nanoindustry.su, elibrary.ru, www.e.lanbook.ru

Foreign subscriptions are accepted

« by the Agency "Mezhdunarodnaya Kniga'.
Phane: (007495) 238-4967, Fax: (007 495) 238-4634
or by companies cooperating with Mezhkniga

< bythe "Rospechat" agency catalogue "Russian
Newspapers & Magazines - 2005",
Phone: (007 495) 195-6677, 195-6418,
Fax: (007 495) 195-1431, 785-1470,
E-mail: ovs@rosp.ru, http://www.rosp.ru

Hatuw npeacrasuten B fepmannu

REC Russland Experten Consulting GmbH
Zinglerstrasse 70

89077 Ulm / Germany

T+(49) 731 3788 0070

M +(49) 151 15682 018

mailto: info@russland-experten.com
www.russland-experten.com

HAHOMHAVYCTPHUA #2/ 48/ 2014

Reportage from laboratory

Synthesis of Education, Science and
Production: Practical Experience

D.Cudilin

Already more than ten years the laboratory of
scanning probe microscopy, which

trains students, conducts researches,

works with post-graduate students and
employees from the physical, chemical,
biological and other faculties, has been
operating in the Moscow State University
named after M.V.Lomonosov. Its basic
instrument is FemtoScan multipurpose
scanning probe microscopes (SPM)
manufactured by Russian company Advanced
Technologies Center.

Keywords: scanning probe microscope, atomic-

force microscopy, scientific and educational center,
nanotechnology

To the Technologist
and Scientist

Vacuum Systems:

Edwards’ Innovations

V.Papko, V.Antonov

Edwards Group presents in the global
vacuum equipment market a wide range of
high-vacuum pumps and backing vacuum
pumps, sub-atmospheric equipment and
evacuation units. Number of vacuum
pumps Edwards its parameters considerably
exceed similar products of other companies.
Among them STP magnetically levitated
turbomolecular pumps and GXS

dry screw pumps.

Keywords: turbomolecular pumps, dry screw pumps,
rotary vane pumps

Test & Measurements

Observation of the Tobacco Mosaic

Virus in the Laboratory Course

of Scanning Probe Microscopy

E.Dubrovin, G.Meshkov, |.Yaminskiy

Successful development of the technologies
was often followed the path of imitation of
natural objects and processes, which called
biomimicry. Undoubtedly, the biomimicry has
a great potential also in the nanotechnology.
The viruses are ones of the simplest (in
terms of structure) natural objects, whose
dimensions are in the nanometer range.
Observation of the tobacco mosaic virus using
atomic force microscopy is both fascinating
and informative processes.

Keywords: atomic-force microscopy,

sample preparation, research

of the surface topography
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PenopTax u3 naéopatopuu

CuHTe3 06pa30oBaHus, HAyKU W NPOM3BOA-
CTBA: NPAKTUYECKUA ONbIT

[.Tyounun

Yxe 6onee gecsitu net 8 MOCKOBCKOM rocyAap-
CTBEHHOM yHuBepcuTeTe uM. M.B.JlomoHocoBa
paboTaet nabopatopus ckaHupyrLien
30HA,0BOI MUKPOCKONWW, B KOTOPOW NPOXOAAT
06yyeHue CTyAeHTDI, BEAYT NCCNeL0BaHUS
ACMUPAHTLI U COTPYAHUKM GU3NYeCKOro,
XMMMYeCKoro, 610N0rMYeckoro 1 Apyrux
dakynbreToB yHMBEPCMTETA. OCHOBHOM UHCTPY-
MEHT — MHOTOQYHKUMOHANbHbIE CKAHNPYIOL{UME
30HA0BbIE MUKPOCKONL! "PemToCKaH" Npou3-
BOACTBA KOMMNAHMK "LIeHTp nepcnekTUBHbIX
TexHonorun".

Kntoueable cnosa: ckaupytousuLi 30H008bIl MUKpacKon,
AMOMHO-CLIAOBAS MUKPOCKONUS, HAY4HO-06pa3oeament-
Hblll UeHMp, HAHOMEXHOAO2UL

TexHonory
U YY4eHOMY

BakyymHoe 06opyaoBanue:

MHHOBauuu oT Edwards

B.MNanxo, B.AHmMoHo8

Komnarus Edwards npeacTasnser Ha MUPOBOM
PLIHKe BaKyyMHOr0 060Py/A0BHNS! LUIMPOKYIO
HOMEHKNATYPY BbICOKOBAKYYMHbIX 1 (JOPBAKYYMHbIX
HaCoCoB, BaKyyMMETPU4ECKO annaparypbl v 0TKa4-
HbIX arperaros. Psiz BaKyyMHbIX Hacocos Edwards

110 CBOMM NapameTpaM CyLLECTBEHHO NPeBOCXOAT
QHANOTMYHYIO MPOAYKLIVIO APYrX komMnauiA. Cpeai
HIX TYpHOMONEKYNAPHbIE HACOCHI C POTOPOM HA
MarHUTHOM nojisece cepuu STP 1 cyxue

BMHTOBbIE HACOCh! GXS.

Kntouesbie cnosa: myp6omonekyAspHble HAcockl, cyxue
BUHMOBbIE HACOCHI, NAACMUKYAMO-POMOPHbIE HACOCHI

KoHTpO/b 1 usmepeHus

Habniopexue Bupyca TabayHom

MO3auKH B IPAKTUKYME CKaNUpYIoLlen
30H/,0BOA MUKPOCKONMM

E.Zly6posuH, I Mewkos, M. IMuHcKul

YCneluHoe pa3BuTye TEXHONOMMIA HEPELKO Lo No
MyT¥ NOAPXAHMS NPUPOLHLIM 0BBEKTaM 1 Npo-
LieccaM, NONY4UBLIETrO Ha3BaHME GUOMUMUKDIM.
Pa3yMeeTcs, 1 B HaHOTEXHONOTMSX GUOMUMUKPUS
“MeeT 60NbLLION NoTeHuman. OaHUM U3 Haubonee
NPOCTbIX (C TOYKY 3peHNS CTPOEHMS) NPUPOAHBIX
06beKTOB, pa3Mepbl KOTOPbIX 1eXaT B HAHOMETPO-
BOM Auana3oHe, ABNSIOTCA BUPYCb. HabnogeHme
BIPYCa TabayHOM MO3aKi C MOMOLLbI0 aTOMHO-
CMNIOBOA MUKPOCKOTMM SBSETCA KaK yBNeKaTenb-
HbIM, TaK 11 103HaBaTe/bHbIM NPOLECCOM.
Katouegble cnoea: amomHo-CLiA08as MUKpocKonus,
npo6onod2omosKa, uccnedosarue monoepaguu
N0BEPXHOCMU
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Nanotechnology

Nanotechnology in Smartphones:

Bithler Inside

Hardly anyone would associate Buhler -
renowned as supplier for the food processing
industry - with smartphone components.
However, the company has a hand in many
technologies used to create a smartphone:
from the grinding and dispersing processes
to vacuum depositing and also die casting.
Keywords: vacuum coating, injection

molding, dispersing

Nanomaterials

Modification of Polypropylene

by a Complex of Nanoparticles
A.Sviridenok, V.Lysenko, A.Kravtsevich,
S.Mikulich, M.ignatovsky

Research of the optical and adhesive
characteristics of the composites based on
nanomodified functionalized polypropylene
demonstrates that introduction of a complex
of carbon and silicate nanopowders into a
matrix polymer results in a change of the
transparency, higher adhesiveness to metal
surfaces, and lower wettability.

Keywords: polymers, functionalization,
nanocomposites, nanoparticles

Nanodiamond Powders with

High Magnetic Characteristics
A.Shevchenko, G.IInitskaya, G.Bazaly, |.Zaitseva
The article presents the results of the work
aimed to obtain nanodiamond powders

with improved magnetic properties. It was
demonstrated that an efficient way to
enhance the magnetic characteristics of the
nanodiamonds is modification of their surface
with a ferromagnetic powder of ferric oxide.
Keywords: nanodiamond, nanomodification,
ferromagnetic powder of ferric oxide,

X-ray fluorescence analysis

Combustion of Aluminum Nanopowder
G.Shuvalov , I.Klekovkin, A.llyin, D.Tikhonov
Aluminum powders are widely applied as
additives to rocket fuels and pyrotechnic mixes.
Research of combustion of the aluminum
nanopowder in the air allowed to determine the
character of the process of burning, the speed
of a density variation of the thermal flows and
to analyze the end products of burning. The
instrument used in this work, Termomet-1, was
developed for the purpose of measurement of the
density of the thermal flows with application of
attachments of various weights.

Keywords: nanopowder, nanoparticles, burning
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HaHoTexHoNOrMM

HaHoTexHonoruu 8 cMapToHax:

B3rnag Buhler

Komnarus Biihler ~ 13BeCTHLIA NOCTABLLVK PeLLieHiiA
L1 NULLEBOV NPOMBILLIEHHOCTY — HE aCCOLMMPYETCS

C pa3paboTKov v NPOM3BOACTBOM CMapTdOHOB. OAHAKO,
060py0BaHMe v TexHoNorv Buihier ~ oT npoLieccos
MOMONA ¥ AMCNEprvpOBaHIAS 40 UTbS! MOJ A3BEHMEM
11 HaHEeCeHMS| BAKyYMHbIX NOKPBLITHIA ~ LUKAPOKO MCMIOAb3y-
10TCS NP V3rOTOBNEHNM KOMMIOHEHTOB CMapT(OHOB.
Katoueable cnoea: 8akyymHoe HaHeceue NOKpbimul,
Aumbe nod dasneHuem, ducnepauposanue

HaHoMmaTepuansl

Moaudukauus nonunponunexa
KOMNNEKCOM HAHOYaCTHY

A.CeupudeHok, B./Tbicerko, A.Kpasuesuy,
C.Mukyauy, M.MzHamoeckul

MCCﬂeAOBaHME KOMMNO3UTOB HA OCHOBE HAHOMO-
AVOUUMPOBAHHOTO GYHKLMOHANN3MPOBAHHOTO
noauMnponuNeHa NoKasbiBaET, YT0 BBEAEHNE

B ManI/NHbIﬁ nOﬂVIMEp KoMmniekca yrneponglx n
CUNMKATHLIX HAHONOPOLLKOB NPUBOANT

K U3MEHEHUIO NPO3pa4HOCTH, YBENUYEHUIO afre3nu
K METannnyecknm noBepxHOCTAM, a Takxe CHUXe-
HMO CMAYNBAEMOCTH.

Kntouesbie cnosa: nonumepbl, GyHKUUOHAAU3ALUS,
HAHOKOMNO3UMmbl, HAHOYacCMuUub!

HaHoanmasHbie NopoLIKK C BbICOKUMM
MarHUTHbIMU XapaKTepUCTUKAMK
A.LLlesuenko, I MnbHuuKas, I.bazanut, W.3aliuesa
B cTaTbe npeAcTaBneHbl pe3ynbTaTbl paboTbl

110 NOAYHEHMIO HRHONMA3HbIX MOPOLLKOB C Yy4-
LeHHbIMU MArHWTHbIMI CBOACTBAMM. [0Ka3aHo,
470 3 heKTUBHLIM CNOCOBOM MOBbILLEHNS
MarHUTHbIX XapaKTepUCTUK HAHOAIMA30B ABNSETCS
MOAMMUKALMA UX MOBEPXHOCTY EPPOMArHUTHBIM
MOPOLLIKOM OKCMAA Xene3a.

Kntouesble cnoea: HaHOaAMA3bl, HAHOMOOUUKAYUS,
(eppomazHUMHbILi NOPOLIOK OKCcuda Xene3a,
peHm2eH0dAyOpecLieHMHblil aHaAu3

rOPEHMe HaHOMOPOLUKA aNIOMUHUA

["LLlyaanos , M.KnekoskuH, A.MnbuH, [.TuxorHos
TOpOLLKY ANKOMUHMS LIMPOKO NPUMEHSIOTCA

B kayecTse 406aBOK B PaKETHbIX TOMAMBAX

11 MPOTEXHUYECKMX CMecsX. iccnefoBaHne
TOpeHMS Ha BO3AyXe HAHOMOPOLLKA ANKOMUHMS
M03BOANNO YCTAHOBUTH XapaKTep NpoLiecca rope-
HUS, ONpeaenuTh CKOPOCTb M3MEHEHNS NOTHOCTH
TennoBbiX MOTOKOB, MPOAHANN3IMPOBATH KOHEUHbIE
NPOAYKTbI FOpeHus. B paboTe cnonb3oBancs npu-
60p "TepmomeT-1", CO3AAHHBIN C LIENbIO M3MepeHus
NNOTHOCTY TENNOBbIX NOTOKOB NPW NPUMEHEHIH
HaBeCOK Pa3NIMYHON MACCbl.

Kntotesbie cno6a: HaHONGPOLIOK, HAHOHACMULb, 20peritie



