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Competent opinion

Principles and application practices of Raman
microscopy. Lecture of Dr. Satoshi Kawata
Dr. Satoshi Kawata

Nanotechnologies

Renormalization Group Method:
Enhancement of the Sen-Basser Model

of the Brain White Matter

O.P.Posnansky

We have developed a renormalization group method

in order to explore the influence of a large range of
geometrical and physical microparameters on the effective
diffusion coefficient. The main element of this method
comprises of the renormalization of structural parameters
from the micro- to the millimeter scale of the random
multi-component white matter of the brain. Our approach
enhances the Sen-Basser model of the brain white matter
[Sen P.N., Basser P.]., Biophys. J., 89 (2005) 2927] by
taking the influence of disorder into consideration and
allowing quantitative investigation of the sensitivity of

the effective diffusion coefficient to the variations of the
dominant set of microparameters.

Keywords: renormalization group method, Sen-Basser model,
effective diffusion coefficien

The development of bionanoscopy

instrumental methods

1.V.Yaminsky, A.| Akhmetova, G.B.Meshkov

The development of instrumental methods of scanning
probe microscopy over the three decades indicates the wide
spreading of scanning probe microscopy in various areas of
science and technology, such as physics, chemistry, biology,
medicine, materials science, geology and others. Besides,
transfer of macroscopic measurement techniques to the
micro and nano-scale is the second tendency the modern use
of scanning probe microscopy. These two trends, as a rule,

go hand in hand, and their development strongly depends

on another important factor - the development of research
methods, including sample and substrate preparation, the
choice of the microscope operation mode, processing, analysis
and interpretation of the data obtained.

Keywords: scanning probe microscopy, atomic weight,
piezoceramic biosensor, detection of bacteria and viruses,
nanoparticles

Advanced methods of high-speed

probe microscopy for biomedicine

and new functional materials

1.V.Yaminsky, A.l. Akhmetova, G.B.Meshkov

One of the most difficult tasks is the visualization
of moving biological objects in the high resolution
mode without disturbance of their functions. Modern
investigations proved that dynamic structure and
morphology of the proteins and cells discovered by
high-speed scanning probe microscopy (HSSPM) may
present the unique information about functioning of
different cell processes on the molecular level.
Keywords: scanning probe microscopy, micromachining,
image processing and analysis, remote control, three-
dimensional images, antibiotic resistance, targeted
delivery of biomolecules, biomedicine
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KomMmneTteHTHOe MHeHue

MpyHLMNbI U MPUMEHeH!s PAMAHOBCKOW MUKPOCKO-
nuu. Jlekuus gokropa Carolum Kasara
[poc. Camouwu Kagama

HaHoTexHonorum

MeToz peHOpMann3aLMOHHOM rpynmbl:
ynyuwenue Moaenu CeHa-baccepa

Ans 6enoro BewecTsa Mo3ra

O.1.Mo3HaHcKuil

Pa3paboTaH MeToA peHOPMaNM3aLMOHHON TpyNMbl

NS UCCNEA0BAHNA BAMAHKUS 6onbluoro pa3bpoca
TeOMETPUYECKIX 1 GU3NYECKMX MUKPONApaMeTpPOB Ha
3 heKTMBHLIA KOIPOULMEHT ANddy3nn. OCHOBHOM
3NeMeHT MeToza — NepeHOPMUPOBKA CTPYKTYPHBIX
napameTpoB OT MMKPO- A0 MUIMMETPOBOrO MacluTaba
CIy4aiHON reOMETPUM MHOTOKOMMOHEHTHOTO 6enoro
BLLECTBA FOI0BHOTO MO3ra. MOAXOA yyYLLAeT MoAeNb
CeHa-baccepa ans benoro BelwecTsa Mo3ra 6narogaps
Y4ETY BAMSHIS BECNIOPAAKa, NO3BONSET KOMMYECTBEHHO
MCCNEA0BATh YYBCTBUTENLHOCTb IGdEKTMBHOMO KO3¢-
duumenTa auddy3um K Bapuaunam JOMUHMPYIOLLEro
Habopa M1KponapameTpos.

Kntouesbie cnoea: Memod peHopMAnL3aLLoHHoL 2pynnbl, Modeb
CeHa-baccepa, 3dexmueHbitl KOIPGUULEHM dudy3uu

Pa3BuTHE MHCTPYMEHTANbHbIX METOA0B
61oHaHOCKONUM

W.B Amurckut, A1 Axmemoga, Ib.Metkos
OCHOBHbIMY TEHACHLMSMI PA3BUTUS CKAHUPYHOLLEH
30H/0BOV MUKPOCKOMIM 32 TPU AECATUNETHS ee CyLLecT-
BOBaHWS MOXHO Ha3BaTb Pa3BUTUE MHCTPYMEHTaNbHOM
4acTy (NepeHoC MaKpOCKONUYECKIX MeTORMK U3MepeHMi
Ha MMKPO- ¥ HAHOMACLLITabbi), LIMPOKOE NPOHUKHOBEHME
CKaHVPYHOLLIeN 30HA0BOV MUKPOCKOMIM B pa3/NyHble
06/1aCTH HayKK 1 TEXHONOMM — GU3NKY, XMMUIO,
610N0rMI0, MEAVLIMHY, MaTepUaIoBE/EHHE, Feonoruio.
3TV TEHZEHLMM UEYT pyKa 06 pyKy, MX pasBuUTHe 3aBACHT
11 OT Pa3BUTUS METOAVK NPOBEAEHIS UCUIEA0BAHIH,
BKJTIOYAIOLLVX MTPUOTOBNEHME 06Pa3La v MOANOXKKM,
BbIGOP pexvMa paboTbl MUKPOCKONA, 06paboTKy, aHam3
1 MHTEPNIPETALMIO NOMYHEHHbIX AAHHDIX.

Kntouesble cnoea: CKaHUPYI0L4AS 30H008AS MUKDOCKONLS,
aMmOMHble 8eCb, Nbe30KepamMUHecKULl BLIOCEHCOP, 0BHApyXeHue
6akmeputi U 8UpyCo8, HAHOHACMULbI

MepesoBbie MeTO/Abl BbICOKOCKOPOCTHOM
30H/10BOM MUKPOCKOMNMM A5 GUOMEAULMHDI

1 HOBbIX PYHKLIMOHAbHBIX MaTepUanos

W.B Amurckutl, A.1.Axmemosa, 5. Metukos
Bu3yanu3aums bronoruyeckux 06beKTOB B eCTECTBEHHbIX
Cpefiax B BUKEHUM C BbICOKOM pa3peluiatoLLiei crnocob-
HOCTDHO, HE HapyLLIAst MX (YHKLWA — KpaiHe CIoXHas
3a/1a4a. MccieioBaHNs NOCIEAHMX NIET NOATBEPMKAIIOT, YTO
[IMHAMUYeCKast CTPYKTypa 1 MOpOnOrns GeNIKoB 1 KNETOK,
BbISIBNIEHHbIE C MOMOLLbIO bbICTpoAencTBytowero M,
JLA10T YHUKA/IbHY0 MHOPMALIVIO O TOM, KaK YHKLMOHH-
PYHOT KNETOYHbIE MPOLIECCHI HA MOMIEKYNFPHOM YPOBHE.
Kntoueble cro8a: CKAHUpYIOWas 30HA08as MUKPOCKONLS, MUKPO-
MALLUHUH2, 06paBomKa U aHanU3 LU306paxeHuL, OUCMAHYLOKHOE
ynpaenetLie, 3D-U306paxeHLs, GHMUGLOMUKOpE3UCMeHMHOCMb,
adpecHas docmaeka 6LOMAKPOMOAEKyA, GLOMEJULUHA
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Nanomaterials

The quantification of thin film atomic layer
deposition conformality in high aspect ratio
nanostructures

V.Yu Vasiliev

The problems and methods for the quantitative
characterization of the conformality of thin films
on the surfaces of high-aspect ratio nanostructures
during atomic layer deposition (ALD) are considered.
The author develops the previously proposed
methodology for analyzing the conformity of thin
films by chemical vapor deposition (CVD) and
plasma-enhanced deposition (PECVD), and ALD. The
methodology proposed by the author allows to
perform an adequate assessment and quantitative
comparison of the results for the device structures
of varying complexity using different kinds and
conditions of ALD method.

Keywords: nanostructures, thin films, atomic layer

deposition of films, deposition conformality, quantitative
characterization of conformality, high aspect ratio
nanostructures

Modified cotton polyester fabric

with nanostructured ferromagnetic
microwire characterized

by low flammability

O.V.Boiprav, L.M.Lynkou, T.N.Kudryavtseva

X-ray diffraction study of cotton polyester fabric with a
nanostructured ferromagnetic microwire, which chemical
composition was modified by impregnating it with

an aqueous solution of calcium chloride salt has been
performed. According to the results of the performed study,
it was justified that such fabric was characterized by low
flammability, which determines the prospects of using it
as elements of barrier structures of rooms to be shielded
against electromagnetic impact.

Keywords: diffractogram, flammability, fabric

with a nanostructured ferromagnetic microwire,
calcium chloride

Modification of galvanic coating "tin-bismuth"

by carbon nanotubes to improve

the corrosive resistance

D.V.Davydova, N.V.Tarasova, .A.Djyakov, Yu.V.Litovka
The article presents research results of the effect of
carbon nanotubes (trade mark "Taunit") on corrosion
characteristics of electroplating coating with a
tin-bismuth alloy (Sn-Bi) in 0,1 mol Na,SO, solution.
It was shown that additives reduce the corrosion
potential down to 54%.

Keywords: galvanic coating, carbon nanotubes, corrosive
resistance, corrosion potential

The role of nanostructural superplasticity
in blisk manufacturing

A.Yu.Medvedev, V.V.Astanin, |.P.Semenova

The role of high-speed superplasticity of the
nanostructured state in welded joints formation
by a linear friction welding of titanium alloys
based on the mathematical modeling and the
analysis of the structure and properties of a
welded joint is shown.

Keywords: titanium alloys, blisks, linear friction
welding, superplasticity, ultrafine grain structure,
nanostructure, high-speed superplasticity
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HaHomaTtepuanbi

O MeToA010r1M OLEHKN KOHYOPMHOCTH
aTOMHO-C/10€BOr0 0CAXKAEHUSA TOHKUX NNEHOK
B BbICOKOACMEKTHbIX HAHOCTPYKTYpax
B.tO.Bacunbes

PaccmoTpeHbl NpobneMbl 1 CNoCobbl KOMYECTBEHHON
XapaKTepu3awum KOHPOPMHOCTM TOHKOMEHOUHbIX
NOKPBITUI HA NOBEPXHOCTSX BbICOKOACMEKTHbIX
HaHOCTPYKTYP Npy aTOMHO-CloeBoM ocaxzeHuu (ACO).
ABTOP pa3BuUBAET paHee NpeaioXeHHYI0 MeTOA0NOrio
aHa/n3a KOHYOPMHOCTY TOHKOMNEHOUHbIX MOKPLITUM
MeTOJaMM XUMUYECKOrO U NNA3MEHHOM0 OCKAEHNS
n3 rasosou dasbl 1 ACO. lNpeanoxexHas aBTopoM
METO/0/10r 1S M03BONSET NPOBOANUTL 3f\eKBATHYIO
OLIEHKY 1 KOJM4ECTBEHHOE CPaBHEHME Pe3ynbTaTos AN
CTPYKTYP Pa3IM4HOM CNOXXHOCTY NPU UCNONL30BAHUN
Pa3/In4HbIX METOZ0B M PEXIMOB NONYYEHNS TOHKMX
nnesok metopom ACO.

Knrouesble cnosa: HaHocmpyKmypbl, MOHKUE NAeHKL,
aMOMHO-CA0e80e 0CaXdeHue, KOHHOPMHOCMb OcaxdeHus,
K0AUECMBeHHAS XapaKmepu3ayus KOHPOPMHOCMU, BbICOKO~
acnemHole CmpyKmypbi

MoanduumposaHHas xaonkononnIpupHas
TKaHb C HAHOCTPYKTYPUPOBAHHbIM peppomar-
HUTHBIM MUKPOMpPOBOAOM, XapaKTepu3yiowa-
ACS HU3KOW rOprOYecTbio

0.B.boiinpas, J1.M./biHbKos, T.H.Kydpssuesa
BbiNONHEHO peHTreHoAMdPaKLMOHHOe UCCNEL0BAHME
XN0MKONOAM3GUPHOM TKaHN C HAHOCTPYKTYPUPOBAH-
HbIM (GeppOMarHUTHLIM MUKPOMPOBOAOM, XUMUYECKUH
COCTaB KOTOPOW MOANGMLMPOBAH NPONUTKOU BOAHbIM
PacTBOPOM X/I0PUCTOTO KanbLyust. Takas TkaHb 0bnapaet
HU3KOW rOPIOYECTbIO, NepCreKTUBHA ANSt PUMeHe-

HUS B 3arPKAAIOLLMX KOHCTPYKLMSX NOMELLEHWA,
MOANEXALLMX IKPAHUPOBAHMIO OT 3NEKTPOMArHUTHBIX
BO3/JENACTBUN.

Kntouesbie cnosa: 20pioyecmb, mKaHb C HAHOCMpYK-
MypUPOBAHHbIM (eppOMAZHUMHbIM MUKPONPOBOAOM,
XAopucmblil Kanbyud

MoanduumpoBaHue ranbBaHUYECKOro NOKPbITUS
010BO-BMCMYT YrNepOAHbBIMU HAHOTPYOKaMM
AN NOBbILLIEHNUS KOPPO3UOHHON CTOMKOCTH
[1.B.[lagvidoea, H.B.Tapacoea, 11.A [lbskos, OB /lumoexa
loKa3aHbl pe3ynbTatbl UCCNEA0BAHNUS BAUSHUS YINepos-
HbIX HAHOTPYOOK "TayHUT" Ha KOPPO3UOHHbIE CBONCTBA
ra/bBAHNYECKOr0 NOKPLITUS CNAABOM 0/10BO-BUCMYT

8 pacteope 0,1M Na,SO,. Moka3aHo, 4o fo6asku
CHUXAIOT NOTeHLMan Koppo3uu Ao 54%.

Kntouesble cnosa: 2anb8au4eckue nokpeimus, y2aepodHble
HAHOMPpYOKU, KOPPO3UOKHAS CMOLKOCMb, NOMeHYUaA
Koppo3uu

Ponb HAHOCTPYKTYPHOM CBEPXMNACTUMHOCTH
NpU U3roTOBNEHUN MOHOKO/IECA KOMMpeccopa
ra3oTypobuHHOro ABuratens

A.0.Medsedes, B.B.AcmaruH, W.M.CemeHosa
AHanu3 AaHHbIX O CTPOEHUM M CBOWCTBAX CBAPHBIX
COBAVHEHMI 1 MaTeMATUYeCKoe MOAENUPOBaHMe
M0oKa3anun ponb BbICOKOCKOPOCTHOM CBEPXMNACTUYHO-
CTU HAHOCTPYKTYPHOTO COCTOSIHMS B HOPMUPOBAHIM
CBAPHOTO COBAMHEHMS NPU IMHENHON CBapKe
TpeHueM Ti-CnnaBoB.

Kntouesbie cnosa: Ti-cnnasbl, 6AuCK, AUKelIHAs c8apka
MpeHLem, C8epxXnAaCMUYHOCMb, YAbMPaMeAKo3epHUCMas
CmpyKmypa, HAHOCMPYKMypa, 8bICOKOCKOPOCMHAS
cynepnAacmu4HoCMb
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Conferences, seminars,
exhibitions

VI International Scientific and Technical Conference
"Technologies of micro- and nanoelectronics 228
in micro and nanosystem technology”
A.N.Alyoshin
Institute of Nanotechnologies of Microelectronics of the
Russian Academy of Sciences in conjunction with the
State Scientific Center of the Russian Federation Research
and production complex “Technology Center" was held
by the already traditional International Scientific and
technical conference that brought together leading
experts, researchers and technologists in the field of the
theory of nanostructures, nanotechnologies, nano-and
microelectronics, nanosensors, physical processes in
semiconductor devices and integrated circuits.
Keywords: nanoindustry, State Scientific Center of the Russian
Federation Research and production complex "Technology Center”,
nanotechnologies, nanosensors, integrated circuits

NDT territory. Industrial Forum
"Nondestructive Control. Tests. 230
Diagnostics"
AN Alyoshin
The VI International Industrial Forum was held in the
Central Exhibition Complex "Expocentre" under the
auspices of the Russian Society for Non-Destructive
Testing and Technical Diagnostics. It consisted of
four parts - an exhibition of tools and technologies
for non-destructive testing and technical diagnostics,
a plenary session, specialized round tables and
presentations of industrial technologies.
Keywords: nanoindustry, State Scientific Center of the Russian
Federation Research and Production Complex "Technology Center”,
Russian Society for Non-Destructive Testing and Technical
Diagnostics, nanotechnologies, nanosensors, integrated circuits

KoudepeHuuu, ceMmHapbl,
BbICTaBKMU

WHM3 PAH nposen VI MexayHapoaHas Hay4HO-Tex-
HUYecKas KOHPepeHLMs “TeXHONOTMI MUKPO- U HAHO-
3NeKTPOHMKM B MUKPO- M HAHOCUCTEMHOM TeXHMUKe"
AH.Anéwux
VHCTUTYT HAHOTEXHONOTMIA MUKPO3NEKTPOHNKN
Poccuitckon akagemun Hayk coBMectHo ¢ MHL PO
HIMK "TexHonornyeckmin LeHTp" NpoBen yxe CTasLLywo
TPAANLMOHHON MeXAYHAPOAHYIO HAYYHO-TeXHUYe-
CKYI0 KOHdEpeHLIMo, CObpaBLLYHO BeAyLNX Cneuy-
aINCTOB, NCCNIEA0BATENeN 1 TEXHONOTOB B 061aCTH
TEOPUM HAHOCTPYKTYP, HAHOTEXHONOMUI, HAHO- U
MUKPO3NeKTPOHMKM, HAHOCEHCOPOB, GU3NyeCcKux
MpOLeccoB B NOAYNPOBOAHNUKOBLIX NPUBHOPaX v
WHTErpanbHbIX CXeMax.
Kntouesbie cnosa: Haroundycmpus, MHL PO HIK
"TexHonozu4ecKuL UeHmp", HAHOMeXHOAO2UL, HAHOCEHCOpbI,
UHMe2panbHble Cxembl

Tepputopus NDT. MpombiwwneHHbI Gpopym
"Hepaspywatowmi KOHTpoNb.

WcnbiTanusa. inarHoctuka”

A.H.AnewuH

Mog 3rugon Poccuitckoro obuiecTsa no Hepaspywalo-

LeMy KOHTPOMKO M TEXHWYECKOI AnarHocTuke npotwen VI

MexayHapoaHbIv NPOMbILLAEHHbI GOPYM, COCTOSBLUMNA

113 YeTbipex YacTelt — BbICTaBKM CPEACTB 1 TEXHONOTUNA

Hepa3pyLUAHOLLEro KOHTPONS W TEXHUYECKON AUarHo-

CTUKM, NNEHAPHOTO 3aCeiaHNs, CeLManv3npoBaHHbIX

KPYrAbIX CTOMIOB ¥ MPe3eHTaLMA MPOMBILLEHHBIX
TEXHONOT MK,

Kntouesbie cnosa: Haxoundycmpus, MHL PO HIMK
"TexHonozu4eckuil ewmp", Pocculickoe obuiecmao no

HepaspyLaioLiemy KOHMPOAKD L mexHUHecKol dudzHocmuke

HAHOMEXHOAO2UL, HAHOCEHCOPbI, UHMe2PanbHbIE CXeMbl
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"SNIEKTPOHUKA:

Hayka, TexHonorusa, busHec"

Hay4YHO-TEXHMYECKUI XXYPHAN, MOCBALLIEHHbIN
LIMPOKOMY CreKTpy BONPOCOB B 061acTu paspa-
60TKM M M3roTOBNEHWUS 3SNEKTPOHHOM 1 paano-
31eKTPOHHOM annapaTypbl W ee KOMIOHEHTOB,
a Takxxe OTpacneBbiX TEHAEHUWI N COCTOSHUA
pbiHKa. XXypHan oOpueHTUPOBaH Kak Ha pyKOBO-
AWTEeNen pasInyHoro ypoBHS, Tak 1 Ha Hay4HbIX
N NHXXEHEePHO-TeXHMNYeCKnx paboTHMKOB B Che-
pe NpoeKTUPOBAHWUS M NPOU3BOACTBA 31eKTPO-

HUKW, @ TaKXXe B CMeXHbIX 06nactax

ISSN:1992-4178

"MEPBASI MUJ14 Last Mile"

Hay4YHO-TEXHUYECKUN >KYpHa/, MNOCBALLEH-
HbI TEXHONOTUSM U BU3HECY TeNeKOMMYHU-
Kauwn, nponssoacTea kabenewn cea3m, Tene-
BM3MOHHOIO BewaHusd, WHGOpMaUNOHHOM
6e3onacHocTn. Ocoboe BHUMaHWe yaensetcs
CeTSM LWMPOKOMONOCHOIO A0CTYNa U I0Kanb-

HbIM TeTeKOMMYHUKALUNOHHbLIM CETAM.

ISSN: 2070-8963

"LULMOPOBASA DKOHOMMUKA"

KypHan, nocsaweHHbIn GopMUpoBaHMIO Lnd-
pPOBOM 3KOHOMWKM B PO B KOHLENTyasbHOM,
MHCTUTYLMOHA/IbHOM W TeXHU4eCkKOM acnek-
Tax. HOBOCTHble, aHanuTnyeckne n 3kcnep-

THbl€ MaTepuanbl.

"HAHOUHAYCTPUSA"

Hay4YHO-TEXHUYECKUA  XypHAN, MOCBALLEHHbIN

HaHOMarepuanam, HAHO3NeKTPOHUKe, HaHOoAAaT-
YnkKam um HaHOyCTDOﬁCTBaM, ANarHoCTUKe HaHo-
CTPYKTYP  HAHOMATepwnanos, HaHOBMOTexHoNorn-

AM N MTPUMEHEHUID HaHOTEXHONOr I B MeAnLMHE.

ISSN:1993-8578

"AHAJIMTUKA"

Me>KoTpac/ieBOM HayYHO-TEXHUYECKNIMOKYPHAN
O CO3[aHNU, U3YHYEHUU N NMPUMEHEHUU HOBbIX
BewecTs 1 matepuanos. XXypHan MOCBSLLEH
MHHOBALMOHHbIM MeXANCLUUNANHAPHBIM

peweHnam n TexHonornam B XUMUn

n Hecb'rexmmmm, HayKax (0] XKN3HN,

mMaTtepuanosegeHn, HAHOTEXHONOrnAX.

ISSN: 2227-572X

HAHO MHOVCTPUA Tom 12 Ne 3-4 (90) 2019

"®OTOHUKA"
Hay4HO-TeXHUYeCKnt XypHan no GOTOHHbIM
M ONTUYECKUM TeXHONOrMaM, ONTUYeCKUM Ma-
Tepuanam v 3n1emMeHTaMm, NCNosib3yemMbiM B On-

TN4eckmnx cmcremMax, OﬁOD\/,CLOBaHMM M CTaHKax.

ISSN:1993-7296

"CTAHKOUHCTPYMEHT"

OTpacneBon  HAYYHO-TEXHUYECKUW  KYpHan,

KOMMAEKCHO —paccmatpusalowmnii  npobnemsi

CTAHKOUHCTPYMEHTANbHOM NPOMBILIAEHHOCTY

ISSN: 2499-9407
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