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Competent opinion

NBICS technologies - concept of
reformation or foundation of the future
technological breakthrough?

G.E Krichevsky

Colibri, tucano and heron. What instrumen-
tation of Gambetti Kenologia enters the
Russian market?

A.Gambetti

Nanotechnologies

Atomic force microscopy:

study of viruses

1.V.Yaminskiy, A.I. Akhmetova

Viruses are nature objects of tens or hundreds
nanometers. They often consist of only two types of
molecules: nucleic acid, DNA or RNA, and proteins.
Sometimes lipids are added. Viruses cannot reproduce
independently, like bacteria. Replication of viruses

is carried out by the infected cell itself by producing
many copies of nucleic acids and proteins. In this
paper we will study in details various types of viruses
with the help of an atomic force microscope to see
their structural features that make them invulner-
able, and learn whether one viral particle can cause
a disease.

Keywords: atomic-force microscopy, viruses, morphology
of viruses

Measurement of mechanical properties using
instrumental indentation method in a large
temperature range

A.S.Useinov, K.S.Kravchuk, Ye.V.Gladkih,
S.V.Prokudin

This paper presents a review of solutions for
studying the physical and mechanical properties

of materials by instrumental indentation method

in a temperature region from -60 to +450 °C using
"NanoScan-4D" series of hardness meters. Scientific
timeliness is beyond dispute because the majority
of professionals in materials science are trying to
solve the problem of behavior of the materials in
expanded conditions of operation. Reviewed are the
peculiarities of additional modules used for measur-
ing hardness at alternating temperature conditions
and indicated the advantages and limits of the
considered configurations. A special effort is made
to comparison of measurement systems where uni-
form temperature is maintained both in a sample
and instrument with the devices where a sample is
heated only. Introduced are the examples of a wide
range of materials studied in various temperature
ranges. Besides, the temperature dependence of
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KomMmnereHTHOE MHEeHUe
HBUKC-TexHonorum — KoHuenuus
pedopmauyu unm GyHaameHT byayuero
TeXHONO0rNYecKoro npopbisa?
I"EKpuvesckuti

Konu6pwu, TykaH 1 uanng. C kakum 060pyaoBa-
Huem Komnanus Gambetti Kenologia Bbixogut
Ha POCCUIACKMIA PbIHOK?

Alambemmu

HaHoTtexHONoOrun

ATOMHO-CUN0BAs MUKPOCKONHKS:

u3y4eHue BUpYCoB

W.B.Amunckut, A.W.Axmemosa

BupyCbl — 370 06BEKTLI MPKPOZLI Pa3MEpOM B AECHTKU-COTHN
HaHOMETPOB. OHI YaCTO COCTOSIT M3 MOJIEKY/ BCErO ULLIb 1BYX
TUNOB: HyKNEMHOBON KNCNOTb, JIHK un PHK v 6enkos. MHoraa
1063BNSIOTCS W MANMALI. BUpYCbI HE MOTYT CAMOCTOSTENbHO
PA3MHOXATbCA, Kak, HarpUMep, 6akTepuu. PennkaLyio
BYPYCOB MPOBOAVT CaMa MHAMLMPOBAHHAS KIETKa, 151 Hero
OHA HapabaTbIBAET MHOTO KOV HyKIIEMHOBLIX KUCTIOT

11 6€/1K0B. B CTaTbe Mbl paccMOTPYM B ETANISIX C NOMOLLbO
ATOMHO-CIIOBOTO MUKPOCKONA Pa3/IuyHbIe BUZbI BUPYCOB,
YBMZVIM 11X CTPYKTYPHbIE 0COBEHHOCTH, KOTOPbIE AENAKOT MX
Heys13BIMBIMY, 1 y3HAeM, MOXET /1 O1HA BUPYCHast YacTuLia
BbI3BaTb 3a60/1EBaHMe.

Knrouesble cnosa: amomHo-CLiA08AS MUKPOCKONUS, BUPYCbI,
mopdonozus upycos

M3mepeHne MexaHU4eCkux CBOMCTB METOAOM
MHCTPYMEHTANbHOrO UHAEHTUPOBAHUA B LINPO-
KOM AnanasoHe Temneparyp

A.CYceuros, K.C.Kpaauyk, E.B.[nadkux, C.B.Mpokydut
B )aHHOM paboTe NpuBezeH 0630p pelueHni Ans uccne-
L0BaHMs GU3UKO-MeXaHN4ecKmX CBOICTB MaTepuanos
METOLOM UHCTPYMEHTaNLHOTO MHAEHTUPOBAHNS

B [)anasoHe Temneparyp ot -60 Ao +450°C c nomoLybo
HaHoTBepAoMepoB cepiu "HaHoCkaH-4D". AKTyanbHOCTb
[LaHHOr0 0630pa HEOCMOpUMa, MOCKOAbKY Nepen
BONLLMHCTBOM CMELManMCTOB-MaTePUaNoBeLOB BCTAET
33/1a4a 13y4eHus NOBEAEHNS MaTepUanoB B pacium-
PEHHDIX IKCMNYATALMOHHBIX YCMOBUSX. PACCMOTPEHbI
0COBEHHOCTU KOHCTPYKLIM AONONHUTENbHDIX MOAYNeN,
UCNONb3yeMbIX 415t U3MePeHUi TBePAOCTM B YCIIOBMSIX

C NepeMeHHOIA TeMnepaTypoit, NpUBEZeHbI NpenmyLLe-
CTBA 1 OPaHUYEHMS PACCMOTPEHHDIX KOHOUYPALMA.
0co60e BHUMaHWe yLeNeHo CPaBHEHMNIO U3MEPUTENbHDIX
CUCTEM, B KOTOPLIX NOAAEPXKMBAETCS PaBHAs TeMMepa-
Typa Ha 0bpasLie 1 Npubope, C YCTaHOBKAMM, B KOTOPbIX
MPOMCXOAVT HarpeBaHue TobKO 06pasLia. [laHbl
MpUMepbI UCCNE0BAHNI LWNPOKOTO Kpyra MaTepuanos
B Pa3/IN4HbIX TEMMEPATYPHbIX ANaNa3oHax. B Tom uucne
npuBe/ieHa 3aBUCUMOCTb TBEPAOCTU aNlOMOMATPUYHBIX
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aluminium matrix composite materials hardness in
the range from 20 to 350°C has been presented.
Keywords: indentation, mechanical properties, hardness,
nanohardness meter

Antireflective coatings based on poly-

mer films with silver nanoparticles for 120

solar cells

O.A.Farus

The work is devoted to obtaining and evalu-
ating the effectiveness of film antireflection
coatings for solar cells based on silver
nanoparticles. The development aim of anti-
reflection coatings is to reduce reflection of
electromagnetic waves of visible and infra-
red light. The illumination effect is achieved
by applying a polymer solution containing
silver nanoparticles on the surface of the
solar battery, which turns into a thin film
in 24 hours. The coating was synthesized
by the sol-gel method. The advantage of
the considered coatings lies in the simple
hardware design of their production. The
comparative analysis of the solar cells effi-
ciency showed that the modification of the
solar battery with an antireflection coating
increases its efficiency by 9.5%.

Keywords: anti-reflection coating, silver nanopar-
ticles, polymer films, sol-gel technology, solar
battery, volt-ampere characteristic, efficiency

Nanomaterials

Ceramics created by the SPS-method from
copper-oxide nanopowder

V.I.Lysenko

Fine-grained ceramics based on copper oxide
nanopowder was prepared using spark plasma sinter-
ing (SPS) method. It is harder (with microhardness of
7.1 GPA) than ceramics obtained by the conventional
method.

Keywords: spark plasma sintering method, copper oxide,
powder, microhardness

Equipment
for nanoindustry

Look into the nanoworld: in contact 136

1.V.Yaminskiy

How can we see something hidden to the human
eye and is not even visible in the best optical
microscope? How can we observe atoms and mol-
ecules? How to view the objects of wild nature of
nanoscale in details under normal conditions, in air
orin liquid? An atomic force microscope comes to
help ing us. We will talk about how it is arranged,
which it consists of how it works and how it gets
images of the nanoworld.

Keywords: nanoworld, optical microscope, atomic-force
microscope, biological objects, nanoscale

KOMMO3MLIMOHHBIX MATEPUANOB B A1ANA30HE TeMnepaTyp
ot 20 fo 350°C.

Kntouesble cnosa: uHdeHmUpoBaHLe, MexaHuuecKue caolicmed,
meepdocmb, HaHomeepdomemp

lpocseTasiowue NOKPbITUS HA OCHOBE NONK-
MepHbIX NIEHOK C HAHOYACTHLLAMM cepebpa
AN CONHeYHbIX 6aTapen

O.A.@apyc

PaboTa nocasiLeHa Bonpocam noay4eHns 1 oLeHKu
3QdEKTMBHOCTI NNEHOYHBIX NPOCBETASIOLLAX MOKPLITUIA
ANS CONHEYHbIX 6aTapei Ha 0CHOBE HAHOYACTIL, cepedpa.
OYHKLMOHANLHAS PONIb NPOCBETASIOLLMX MOKPLITUN
33K/I0YAETCA B YMEHBLIEHWM CTENMEHM OTPAXEHMS
3NeKTPOMArHUTHLIX BOMH BUAVMOTO U MHPAKPACHOT0
n3ny4eHns. SbdekT npocseTeHNs OCTUraeTcs

33 CYET HaHeCeHNs Ha NOBEPXHOCTb COMHEYHOM batapen
pacTBOpa NOAMMEpA C HAHOYACTULAMK cepebpa,
KOTOPBIV N0 UCTEYeHNN 24 4 NPeBPALLAETCS B TOHKYIO
MAeHKy. CUHTE3 MOKPLITS OCYLLECTBASN 30Mb-TeNb-
METOZOM. T1peiMyLLeCcTBO PAcCMaTPUBAEMbIX MOKPLITUN
3aK/MI04AETCS B HECNOKHOM annapaTHOM 0 opMaeHun
WX NONYYEHNS. MPOIU3BEAEHHDIN CPABHUTENbHDIN aHAN3
KMJ, conHeyHblx 6atapeii nokasan, 4To MOANPUKaLMS
CONHEYHON baTapen NPOCBETASIOLLMM NOKPLITUEM
nosbiwaet ee KMz Ha 9,5%.

Kntouesbie cnosa: npocaemasiioLiee nokpbimue, HaHo4d-
CmuLybl cepebpa, NoAUMEpHble NAEHKU, 30Ab-2enb-mexHono2L,
CONHE4HAs 6amapes, 60AbM-annepHas Xapakmepucmuxa,
K03 uyeHm none3nozo delicmeus

HaHomaTepuanbl

Kepamuka 13 HaHOMOpOLIKA OKCUAA MeAMH,
€03[aHHaa SPS-MeToA0M

B.1.Jlbicenko

C NOMOLL{bI0 METOZA 3NeKTPOMCKPOBOrO CriekaHus (SPS)
Ha 0CHOBE HAHOPa3MEPHOTO MOPOLLKA OKCUAA MEAV
C03/1aHa MeNIKO3epHUCTas Kepamuka, 6onee TBepaas

(c mukpoTBepAOCTbIO 7,1 TT1a), Yem KepamuKa, MonyueH-
Hast TPAMLMOHHbLIM CTIOCOBOM.

Kntouesble cnoea: memod 31eKmpouckposozo Criekanus, okcud
Medu, NopowoK, Mukpomeepaocmy

O6opyaoBaHue

Ansg HAHOUMHAYCTpUU

B3rnsp, B HAHOMMP: B KOHTaKTe

W.B_AmuHcKuli

Kak Ham yBuAETb TO, YTO HEAOCTYMHO YENOBEYECKOMY
TNa3y U AAXe He BUBHO B CaMbIl NIYYLUMA ONTIYECKHIA
MUKpockon? Kak yBIUAETb aTOMb 11 MofieKybl? Kak
JETabHO PAcCMOTPeTb 06BEKTbI XKMBOM NPUPOLbI
MacluTaba HaHo B 0BLIYHLIX YCNOBMSX — HA BO3ZyXe UK

B KMAKOCTI? Ha MOMOLLb K HAaM NPUXOAUT aTOMHO-
C1NOBOA MUKPOCKON. Mbl TOFOBOPUM O TOM, KaK OH
YCTPOEH, U3 Yero COCTOMT, Kak PaboTaeT, kak OH nonyyaer
1306paXKeH!s HaHOMMPa.

Kntouesble cnosa: HaHomup, onmuYecKuli MUKpockon, amomxo-
CUA0BOLI MUKpOCKON, GUoAo2uMecKLe 06exmbl, HaHoMacwmab
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Prediction of target erosion "

of planar MSS

A.G.Kolesnikov, N.V.Gorbunov, Yu.A.Kryukov

A simplified model of the magnetron discharge is
proposed with the output of semi-empirical formulas
that allow, knowing or calculating the distribution of the
magnetic field over the target surface using the ELCUT
software for calculating fields, to predict the shape of the
MSS target erosion. A calculation program called Pretarger
based on MATLAB has been developed. It is necessary to
run the program to compare the predicted erosion with
the developed targets for various magnetrons.
Keywords: magnetron sputtering system, target erosion, mag-
netron discharge, magnetic system of the magnetron

Control and Measurements
Strength estimation of a prospective
two-component conductor made

of nanostructural aluminum alloys

by the finite element method

E.A.Klimov, M.Yu.Murashkin

In this paper the finite element method is used
to assess the rational design of a prospective
two-component conductor made of nanostruc-
tured aluminum alloys to ensure the required
level of strength.

Keywords: aluminum alloys, ultra-fine grain
structure, two-component wire, strength,

intensive plastic deformation, finite element
method
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MporHo3upoBaHue BbIPAbOTKN

MuLLeHn naaHapHbix MPC

AT Konectukos, H.B.[op6yHos, t0.A.Kptokos

[pez/IoXeHa ypoLLEeHHast MOA/b MarHETPOHHOrO paspsja
C BbIBOZOM MOMY3MMMPUYECKIX GOPMY, NO3BOASIOLLAX,
3Has WN BLINMCASA PaCTIpezieneHite MarHUTHOro nons

Ha/i N0BEPXHOCTLHO MILLIEHI C MTOMOLLIbIO MPOrpPaMMbI
ELCUT anst pacyeta nonei, nporHo3vposarh opmy 3po3inm
MuiweHn MPC. Pa3paboTaHa nporpamma BblYMCIeHms
Pretarger Ha ocHoe MATLAB. Heobxoauma obkarka
MpOrpaMMbI Ha CPABHEHIE NPOrHO3VPYEMOi 3p03N C BbIpa-
60TaHHbIMI MULLEHSIMY 19 Pa3HOOEPA3HbIX MArHETPOHOB.
Kntoveabie caosa: mazHempoHHas pacbiAUMeAbHasI CLcmentd, 3po3ust
IMULLIEHU, Ma2HEMPOHHbILI PA3ps0, MAZHUMHAS CUCTMena MazHempoHa

KoHTponb 1 usmepeHus

OueHka NPOYHOCTU METOA0M KOHEYHDIX
3/1eMeHTOB NepCrneKTUBHOro
ABYXKOMMOHEHTHOr0 NpOBOAHUKA U3
HaHOCTPYKTYPHbIX A/IIOMUHUEBDIX CNJ1IaBOB
E.A.Knumos, M.FO.Mypawkun

B pa60Te METOL0M KOHEYHbIX 3/1EMEHTOB NPOBEAEHA OLieHKa
PALVIOHAILHOI KOHCTPYKLIWY NEpCTIeKTVBHOO 4BYXKOMIO-
HEHTHOrO NPOBOAHKA, BbIMOHEHHOTO U3 HAHOCTPYKTYPHbIX
IFOMUHMEBDIX CMNABOB /151 obecrieyeHns HeoﬁXOAMMOFO
YPOBHS MPO4HOCTHA.

Katoueable cnosa: antomuHvesble cnaaebl, YAbmpamenkosep-
Hucmas cmpykmypd, 08yXKoMNOHeHMHbiLi NPpoeoa, NPo4HOCHb,
UHMeHCUusHasn naacmuveckas aed)OleJMUﬂ, Memod KOHEUHbIX
JNemeHmos
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