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Competent opinion

Turnkey cleanroom complexes and
engineering infrastructure. Professional
experience of the company DEAXO in Russia
René Chalmakoff

(in Russian)

Turnkey cleanroom complexes and
engineering infrastructure. Professional
experience of the company DEAXO in Russia
René Chalmakoff

(in English)

Nanotechnologies

Analysis of the mechanical properties

of the materials for dental structures
after artificial ageing

S.V.Apresyan, M.A.Gadzhiev, K.S.Kravchuk,
E.V.Cladkikh, G.Kh.Sultanova, A.A.Rusakov,
A.S.Useinov

The study of the dental structures mechanical properties
behaviour after simulated ageing processing at long-term
use is the main feature of the presented paper. The paper
contains the test results for 3D printed materials and for
the other ones manufactured by milling of workpieces.
The hardness and elastic modulus were measured by the
nanoindentation method, the linear wear and friction
coefficients were measured by the abrasion resistance
method, and the elastic modulus, strength and deformation
were determined by three-point bending method.
Keywords: dental occlusal splints, hardness, strength,
modulus of elasticity, deformation, 3D printing of
biomaterials, additive technologies

The world's first scanning probe microscope
as a satellite a new stage of the scientific
satellite laboratories

B.A.Loginov

In this paper we proposed a new stage of the
experimental methods for various sciences as
exemplified by the world's first scanning probe
microscope (SPM) designed as a satellite, i.e., taking
out experiments out of the Earth laboratories directly
in space to make them satellites complete with
instrumentation and a set of objects to be studied.
Keywords: probe microscape, satellite-laboratory,
instrumental indenting

Automated search for nanoparticles

in the probe microscope images

using a neural network

O.V.Sinitsyna, M.M.Vorob'ev, |.V.Yaminskiy

There are a number of important advantages that can
be obtained by using automated search for objects
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KoMmneTeHTHOE MHEHUe

YucTble nomeLLieHus U MHXXeHepHas MHppacTpyk-
Typa "nop Koy, MpodeccoHanbHbIi ONbIT
pabotbi komnaxum JEAKCO B Poccum

Pere Kanmakodd

(in Russian)

YucTble nomeLLieHNs U MHXXeHepHas MHppacTpyk-
Typa "nop Kiiow". NMpodeccoHanbHbIi ONbIT
pabotbi komnasun JEAKCO B Poccum

Pere Kanviakod

(in English)

HaHoTexHonormm

AHanu3 MexaHM4eCcKuX CBOICTB MaTepuasioB

AN CTOMATO/IOrNYeCKUX KOHCTPYKLMIA noc/ie
NpoBeAeHUs UCKYCCTBEHHOrO CTapeHus
C.B.Anpecsn, M.A.fadxues, K.C.Kpaguyk, E.B.[adkux,
["'X.Cyamatosa, A.A.Pycaxos, A.C.YceuHos

KntoueBor 0COBEHHOCTLIO AAHHOM PabOTbI SBNSETCS UcCne-
ZI0BaHVe NOBEJEHNS MeXaHYeCKVX CBOVCTB MaTepuasios as
CTOMATONOr4ECKYX KOHCTPYKLIMIA B pe3ynbTaTe BO3AEACTBIS
MPOLIECca, UMUTUPYHOLLIENo CTapeHKe, MPONCHopsLLEe C
MaTepuaamy B Xofe AMTENbHON SKCnAyaTaumm. B cratbe
MIPUBOASTCS PE3yNLTaThI 415 MATepUIOB, HaneyaTaHHbIX Ha
3D-npuHTepe,  TAIoKe MOAY4eHHbIX GPE3ePOBAHMEM U3 3ar0TO-
BOK. /13MepeHus TBepAOCTI v MOZYNS YMPYrOCTY MPOBOAANCH
METOZ0M HaHOMHEHTUPOBAHMA, KO3QMLIVIEHTOB IMHEIHOMO
V13HOCA W TPEHNS! ~ METOZIOM UCTUPAHNS, & MOZLY YMIPYrOCTH,
MPOYHOCTY 1 AehOPMALIM — METOLOM TPEXTOYEYHOTO M3ruba.
Kntouesble cnoa: cmomamonozuyeckLie OKKAK3UOHHbIE WUHbI,
meepaocmb, NPOYHOCMb, M00yAb ynpy2ocmu, dedopmauys,
3D-nevamb Guomamepuanoe, addUMueHble mexHoAo2UU

MepBblii B MUpe CKaHUpPYIOLLMIA 30HAOBbIA MUKPO-
CKON B BUAE CMYTHUKA KaK CTApT 3Tana HayuHbIX
CYTHUKOB-Naboparopuin

b.AJlozuxos

Ha npumepe pa3paboTku nepBoro B MUpe 30HA0BOTO
MUKPOCKONA ~ CMYTHYKA 3eM/IM, MIPE/LIaraeTcst HoBbIA

3Tan 3KCMEepUMEHTAIbHbIX METOZ0B 15t Pa3NAYHbIX

HayK — C03/aHVe CMyTHUKOB-NabOPaTopHil, TO eCTb BbIHOC
IKCTIEPVIMERTOB U3 3eMHbIX IA6OPATOPHbIX YCTAHOBOK HEro-
CPELCTBEHHO B KOCMOC B BIAZI CMYTHIKOB 3eMIN BMECTE C
np1Bopamy 1 u3y4aembIMi B HUX Habopam 06bEKTOB.
Kntoueable cosa: 30H308blii MUKpackon, CymHuK-na6opamopu,
UHCMpYMeHMAAbHOE HAHOUOEHMUpPOBAHuE

ABTOMATH3VIPOBAHHBII NOMCK HAHOYACTHLY

Ha U306paXeHsX 30HA0BOI MUKPOCKONUH

€ MCNoNb30BaHMEM HeiipOHHOM ceTy
O.B.Cuubia, M.M.Bopotbes, 1.B.muHckuil
Mcnonb3oBaHue dBTOMATWU3MPOBAHHOIO NOUCKa 06b-
eKTOB B 30HAOBOI7I MUKPOCKOMUKN AdeT paf Cepbe3HbIX

MepeiTn Ha CTpaHuLy C NOMHO Bepcuen»
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detected by the probe microscopy, such as a high rate
of data processing, minimization of experimentalist's
influence on the measurement process and a possibility
to enlarge the data volume to be processed. It has been
shown in this work that for the search for nanoparticles,
which dimensions are comparable to a noise level, the
more accurate result is achieved by a neural network
algorithm based on protein nanoparticles data
processing which was obtained using the atomic force
microscopy while the larger nanoparticles are more
precisely distinguishable by the threshold algorithm.
Keywords: scanning probe microscopy, atomic-force
microscopy, neural network, nanoparticles

Equipment

for nanoindustry

Qualification and certification of clean
steam production and distribution systems
D.P.Melnik, A.K.Rybakov, A.V.Gospodinov

The paper describes technical details of a relatively
complicated qualification procedure of clean steam
production and distribution systems. The authors
propose a test kit = KIT ASEPTICA CLEAN STEAM
intended for qualifying the clean steam system.
Keywords: clean steam, clean rooms, clean steam
distribution systems

New solution for bionanoscopy based

on the optical microlens technology
1.V.Yaminskiy, A.l. Akhmetova, S.A.Senotrusova,
ZWang, Yu.Bing, B.S.Luk’yanchuk, E.V.Barmina,
A.V.Simakin, G.A.Shafeev

The microlens microscopy is a relatively new

and promising solution to overcome the optical
microscopy diffraction limit. It is possible to

obtain the optical images with a resolution of tens
nanometers using the spheres made of barium
titanate. Moreover, combining the probe and
microlens microscopy makes it possible to register a
wide range of physical and biochemical parameters
of the studied samples spectra. The great advantage
of this method is a possibility to study a biomaterial
either using labels and markers or not, which

is essential. This is unattainable by many other
conventional research methods. The use of a copper-
vapour laser in an optical scheme, makes it possible
to study biological objects at low light intensity.
Keywords: nanoworld, bionanoscopy, optical microscope,
probe microscope, biological objects, nanoscale

Evolution

of radiation effects

in sub-microelectronic devices

and test facilities

AYu.Nikiforov, M.S.Gorbunov, A.A.Smolin,
D.V.Boychenko, G.G.Davydov

We provide a brief evolution trends overview
of the modern sub-microelectronic devices
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MpenMyLLecTB: BbICOKYIO CKOPOCTb 06PaboTKN AaHHBIX,
MUHVMU3ALMIO BAUSHUS IKCIEPUMEHTATOPA HA
MpOLLECC M3MEPEHMIA, BO3MOXHOCTL YBEANYMTDL 06beM
[LaHHbIX, MCNONb3YeMbIX ANS aHaNM3a. B faHHoN
paboTe Ha NpuMepe AaHHbIX aTOMHO-CUAOBOM MUKPO-
cKonmm 6enKoBbIX HAHOYACTIL, Mbl MOKA3aAM, YTO ANIS)
MONCKA HAHOYACTHLL, pa3Mepbl KOTOPbIX CPABHUMDI C
YPOBHEM LUYMa, 60nee TOYHbIA pe3ynbTaT A3eT anro-
PUTM C MCMONb30BAHNEM HEAPOHHOW CeTW, TOrAA Kak
bonee KpynHble HAHOYACTHULLLI BONee TOYHO Bblgenset
NOPOroBbIi ANTOPUTM.

Kntouesble cnosa: ckarupytowas 30Hdoeast MUKpocKonus,
AMOMHO~CLIA0BAS) MUKPOCKONLS, HELIPOHHAS! Cermb, HAHo4ACMULbI

O6opypoBaHue

AN HAHOUMHAYCTpUn

KBanndukaums n aTrectaums cuctem nony4eHus
¥ pacnpepeneHuns YncToro napa

[1.1T.MenbHuxk, A.K.Peibakos, A.B.IocnoduHos

B cTaTbe paccMaTpuBaIOTCS TEXHUYECKVE AETa/W NPOBELE-
HIUS LOBOJILHO C/IOXHOIA MPOLIEAYPbI KBIMMKALMMN CHCTEM
MONy4eHMS 1 PaCcripefienieHs YnCToro napa. MpefacTasreH
KOMMNIEKT NPUCTIOCOBNEHINI A1 KBAMGUKALIMN CUCTEM
yucroro napa KIT ASEPTICA CLEAN STEAM.

Kntoueable cnoea: Yucmblli nap, 4Ucmble NOMeLLEHUS, cucmembl
pacnpedeneus 4ucmoz0 napa

HoBoe peweHue ans 6uoHaHockonuu

Ha 0CHOBE TEXHO/IOrMU ONTUYECKUX MUKPONNH3
W.B.SmuHckut, AN Axmemoea, C.A.CeHompycoed,

3.Ba, K0.bure, b.CJlykbsHuyK, E.B.bapmua,
A.B.Cumaku, A LLlacees

MWKPOMH30Bast MUAKPOCKOMHS! — 3T0 OTHOCUTENLHO HOBOE U
MHOF00GELLAIOLLIEE peLLieHUe A5 MPEOAONIEHIS AUdPAKLMOH-
HOrO NPezena B ONTECKO MUKPOCKOMWK. Biarofaps ucron-
30BaHMI0 Chep 13 TUTaHaTa 6apig BO3MOXHO NOyHEHIE ONTH-
YeCKIAX U306paXEHNI C paspeLLieHeM B ECATKI HAHOMETPOB.
CoBMELLEHHA 30H10Bast ¥ MUKPOMH30Bast MUKPOCKOMHS
MI03BONSIET OCYLLECTBAIATb PErVICTPALIVIED LUKMPOKOTO CeKTpa
QU3N4ECKVIX 1 BUOXMMINHECKVIX NAPAMETPOB W3y4aeMbix 06pas-
1108. CyLL4eCTBEHHbIM JOCTOMHCTBOM METOAA SBNSETCS BOSMOXK-
HOCTb Hab/OAIEHINS BUOMATEPIM KaK C MCTIOMb30BAHUEM METOK
11 MapKePOB,  TAIOKE, HTO O4EHb CYLLECTBEHHO, U 663 HUMX. 310
HESOCTIKMMO ZJ15 MHOTVIX APYTUX TPAZMLIMOHHbIX METOZ0B
VICCTIen0BaHuS. VCronb30BaHye lasepa Ha rapax Meau B
ONTVYECKOI YCTAHOBKE AT BO3MOXHOCTb MCCIeA0BaTb 61ono-
TI4eCKie 0BLEKTBI C HU3KON MHTEHCMBHOCTLIO CBETa.
Kntoyesble cnosa: HaHoMUP, GUOHAHOCKONUS, ONMUYECKUE MUKpo-
CKon, 30HA08bILi MUKPOCKON, bLI0AOZLMeCKLIE 0GBeKMbI, HAHOMACLIMAO

JBONIOLMS PAAMALMOHHOIO NOBEAEHNS CY6-
MMKPO3/IEKTPOHHBIX YCTPOIACTB NPM CHIKEHUN
NpOEKTHLIX HOPM U 0CO6EHHOCTM Pa3BUTUS
MHPACTPYKTYPbI UCTIbITAHNIA U UCCNEA0BAHUN
A.f0.Hukugopos, M.C.TopbyHos, A.A.CuoAUH,
1.B.5oiiuexko, I'I[lasbidos

B aHA/MTUYECKOM 0630pe PACCMOTPEHDI 0COBEHHOCTI
PaZVMALVIOHHOTO NOBEZEHIS COBPEMEHHbIX CYEMUKPOHHbIX

MepeiTn Ha CTpaHuLy C NOMHO Bepcuen»
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and its radiation behavior, focusing on new
structures and materials. Evolution of test
facilities is also considered.

Keywords: magnetron sub-microelectronic devices,
radiation behavior, radiation tests

Recording holographic diffraction

grids using a pulse laser

B.G.Turukhano, N.Turukhano, |.A.Turukhano
This paper deals with a device for holographic
diffraction gratings (HDG) recording using a
pulse laser, which makes it possible to increase
the accuracy of grating and its diffraction
efficiency. For this purpose use was made of the
interferometer for recording gratings and an
optically connected second source of coherent
radiation located at the input. Such configuration
eliminates the need to track corrections during
illumination due to a short exposure period. A
synchronization unit was introduced into the
optoelectronic circuit which output was connected
to the second source of pulsed coherent radiation,
and the input - to the AC voltage source of the
optoelectronic circuit.

Keywords: holographic diffraction grids, pulse laser,
diffraction efficiency, interferometer, optoelectronic
circuit, synchronization unit, source of pulsed coherent
radiation
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MUKPO3/EKTPOHHbIX TPUEOPOB MPY CHUKEHIN MPOEKTHBIX
HOPM, & TalOKe NEpCTIeKTBDI Pa3BUTIS 0BecriewnBatoLLei
WHGPACTPYKTYPbI 415 PAZNALMOHHDIX UCTIBITAHWTA.
Kntoueable cnosa: cyGiuKpoaeKmpoHKbie ycmpoiicmed, paduauu-
OHHOE 1108edeHle, paUaLUOHHbIe UCNbIMAHUS

3anucb ronorpaduueckux AMGPaKLMOHHDBIX
peLleToK C NoMOLLbIo UMMY/IbCHOTO lazepa

b.[ Typyxaro, H.TypyxaHo, N.A.TypyxaHo

B Z1aHHOI1 paboTe paccMaTpyBaeTCs YCTPONCTBO A1
3anMcy ronorpaduueckix andpakUmMoHHbIX petetok (T1P)
B MMNY/IbCHOM N1a3epe, KOTOPOE NO3BONISIET MOBLICUTD X
TOYHOCTD 11 ANPAKLMOHHYI0 3DEKTUBHOCTb 15 4ero B
WHTEp(EpOMETpe A5 3AMNCH PeLLETOK ONONHUTENbHO
BBE/leH BTOPOV MCTOHHIK KOrePeHTHOTO U3MlyeHus —
UMNYALCHBIN 133ep, PACTONOXEHHDIN Ha ero BXOAE U
ONTUYECKN CBS33HHDIN C HIM. ITO YCTPaHSET Heobxoau-
MOCTb C/IEKEHS 32 KOPPeKLMAMM BO BPEMS 3aCBETKY

B CUY MJIOCTV BEAMYMHbI AIUTENLHOCTH BPEMEHN
3acgeTku. C 370N LMo B ONTONEKTPOHHYHO CXemy BBedeH
610K CUHXPOHW3ALVM, BLIXOf KOTOPOTO CBSI3aH CO BTOPLIM
WCTOYHUKOM KOTEPEHTHOIO M3NY4EHINs UIMMYNILCHOTO
LeACTBYS, & BXOL, C UCTOYHUKOM NEpeMEHHOTO HanpshkeHus
ONTO3NEKTPOHHOM CXEMbI.

Kntouesble cnosa: 20102paguseckuie dUGpaKuLOHHble petuiemku,
UMNyAbCHbIL Aa3ep, AUGPAKULOHHAS SPdeKMUBHOCMb, UHMep-
epomemp, 0NMO3NEKMPOHHAS CXeNd, 6A0K CUHXPOHU3AUUL,
UCMO4HUK UNMNYABCHO20 KOZEPeHMHO20 U3ny4eHus
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n3nAHUE KHUT

MoaroTtoBka M BbIMYCK Hay4YHO-TEXHUYECKOMU
1 y4yebHOM nnTepaTypbl POCCUNCKUX W 3apy-
6€eXHbIX aBTOPOB B LUMPOKOM CMEKTPe Hay4YHbIX
AVCUMMANH — OT MaTepuanoBefeHus 1 3/eK-
TPOHWKM 0 BUONOT N, MeAULIMHBI M HAHOTEXHO-
noruvn. CkHurammmnspatensctesa "TEXHOCHEPA"
(B TOM 4ncsie U C 3NEKTPOHHLIMU BEPCUAMMN)
MOXHO 03HAaKOMMTbCS Ha HalLeMm canTe.

TEXHOCDEPA

PEKNAMHO-U3AATENbCKUIA LLEEHTP
®www.technosphera.ru

MepeiTn Ha CTpaHuLy C NOMHO Bepcuen»
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