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AHHOTaLUN

N3mepeHue u aHaIu3 pa3BUTHS
HAHOTEXHOJIOTHH

A.H. Tepexos

B crarbe npejcTtaBiieH KpaTKUil HayKoMeTpHue-
CKUI aHAJIN3 Pa3BUTUSI HaHOTEeXHOJIOTH B Poccun u B
Mupe. 3HAUUTEJbHOE BHUMAaHUE yJeJeHO TpobseMe
UCCJIEIOBATETLCKUX KA/IPOB B 00€CTIeUeHUN TIEPCIIEK-
TUB 3TON MEKIUCIUIIIMHAPHON HaydyHOU 06JIacTH B
Hateil ctpane. PaccMOTpeHbl 9KOHOMHUYECKHUE aclieK-
ThI PA3BUTUS HAHOTEXHOJIOTHH, OCOOEHHOCTU U CJIOXK-
HOCTH ee KOMMEPIUAJIU3ANNH. IMITUPUIECKYIO OCHO-
BY WCCJEOBAHUS COCTaBUJIN CTATUCTUYECKUE [laH-
ubie, nosaydenubie u3 BJ] SCI-Expanded, a Takxe
oreuectseHHbIX B/l PODU u BAK Poccun. g
pacueTa 9KOHOMHYECKUX MH/IUKATOPOB MCII0JIb30BaHa
obunmanbuas nH(oOpMaIUa U JaHHbIE CIEITATN31-
poBaHHBIX VIHTEpHET-CAaliTOB.

ATOMHO-MOJIEKYIsipHasi cOOpPKa
HA OCHOBE XMMHYECKONl CBSI3U:
NpUpoa U MexanusM GpopMHupOBaHHUS

A.A. [Iomanos

[laeTcs KpaTKuWii aHaaNM3 COCTOSHUS MCCJIET0BA-
HUIl B 00J1aCTU XUMHUYECKOHN CBA3M KaK OCHOBBI aTOM-
HO-MOJIEKYJIIpHOIT cOopku. Ilpemmaraercss st 06-
CY>KJIEHUS 3JEeKTpOocTaTndeckas Mozeab (hopMIpoBa-
HUSI XUMHUYECKOW CBS3U, OCHOBAHHAS Ha TTPeJICTaBJIe-
HUU O JIUIOJb-060JI0Y€THOM CTPOEHUN aToMOB. [Ipu-
BeJIeHbI IIPUMEPbI KCIEPUMEHTATBHOTO TO/ITBEPIKIe-
HUS TIpe/IIaraeMoll MOJIETM XMMUYECKON CBS3H.
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OTtkpbiTHe (PU3HIECKHUX NPHHIUIIOB
YIPOYHEHUS] MATEPHAJIOB CJIOSIMU
00beMHOro 3apsjia

d.H. Buicukaiino, B.C. Tuekoes

Bnepsbie o6cysk/aeTcss BO3MOXKHOCTD YIPOYHE-
HIISI KOMITO3UTHBIX MaTE€pPHAJIOB (DOPMHUPOBAHIEM Ha
UX TIOBEPXHOCTHU CI0eB 00BEMHOTO 3apsa/ia. B xauect-
Be JIOBYIIEK /IS CBOOOJHBIX 3JIEKTPOHOB, (DOPMUPY-
IOIIX OTPUIATETbHO 3apSIKEHHBIN CJIOH 06BEMHOTO
3apg/la Ha IOBEPXHOCTH YIPOYHAEMOIO MaTepuala,
MOXKHO MCIIOJIb30BaTh (yJICpPeHbl, HAHOTPYOKH W
UHbIe HAHOCTPYKTYPBI ¢ GOJBIINM CPOJICTBOM K 3JIEK-
TPOHY. JTH HAHOCTPYKTYPLI C GOJIBIINM CPOJCTBOM K
asekTpoHy (MOAM(UKATOPDI) HNPUCOEAUHSIOT K cebe
CBOGO/HBIE HIEKTPOHBI U TeM 3apsiKaioT MOJIOXKHUTE-
JIHBIM 3apsioM Mofmbuiupyemblii Matepuaa. Kax
[IOKA3bIBAIOT AHAIUTUYECKUE PACUeTbl, MOAU(UKAILINS
IIPOYHOCTHDBIX XaPaKTEePUCTUK KOMIIO3UTHDBIX MaTepH-
aJIOB CJIOSIMH OOBEMHOTO 3apsi/ia BO3MOXKHA B JIECATKH
pas! IIposesiennbl aHanmuTUYeCKHe pacueTbl Pe30HaHC-
HBIX OOBEMHBIX IPOIEHTHBIX KOHIEHTPAIMH MOJH-
(puxaTopa, IPH M3BECTHBIX XapaKTePHBIX pa3Mepax
HaHOKPHUCTa/Ia U camoro mojuduraropa. CoraacHo
aHAJUTUYECKUM pacyeTaM MOXKHO HaJeATbCs Ha
ynpounenne moJsexyaamu Cgy no 104 I'lla xpucran-
JIOB MeINM W JIDYTHX MaTepPHaJOB CO CBOGOIHBIMU
9JIEKTPOHAMU.

IMosxyuyenue ¢yiepeHos

M YIJIEPOIHBIX HAHOTPYOOK,
HU3y4YeHHe arperanuu yrjaepo/HbIX
HAHOTPYOOK M MPUMEHEHHE
yrJI€pO/HBIX HAHOMATEPHAIOB

B HAHOKOMITO3UTAaX

E.H. Bopmonmoas,
JI.A. Bumiooukasn, 10.B. Cokoao6

[omyuennr dymepeHbl U yriaepoaHbie HAHOTPYO-
KH B MaCCOBBIX KoJmdecTBax. VI3ydena arperaius yr-
JIEPOJHBIX HAHOTPYOOK B PA3JNUHBIX SKUAKUX CPelax
(Tostyou, ateroH, aucTuIMpoBanHas Boja). Ilomyde-
HbI HAHOKOMITO3HI[IOHHbBIC MAaTePHAJIbl, JTETHPOBAHHbIE
(ynneperamMn u yriepogHBIMI HAHOTPYOKAMH.



HanocTpykrypupoBaHHbie
MHHEPAJIbHO-YTJIEPOIHbIE COPOEHTHI
U UCCJeJOBaHUE HX
xpomatorpau4ecKux CBOHCTB

npH pasjesieHd cMecd QyJLiepeHoB

Cego 1 Cyg

O.A. Kpoxuna, B.H. I[Tocmnos

ITokazana BO3MOXKHOCTH MCIOJIb30BAHIS HAHOCT-
PYKTYPUPOBAHHBIX ~MUHEPAJIbHO-YIJIEPOJHBIX  COP-
GeHTOB JIJIsT XPOMATOrpadUIecKoro paseseHust cMe-
cu pyanepenos Cgp, Cyq.

[Tosryuenubie COPOGEHTBI COUETAIOT B cebe Mopuc-
TYIO CTPYKTYpPY HEOPTaHWYeCKUX MATPHIl ¢ XUMHYe-
CKOW TIPUPOJION TTOBEPXHOCTH YTJIEPOJIHBIX MaTepua-
JioB. B KauecTBe MaTpHIIbI NMPUMEHSIN MaKpPOIOPH-
CTBINl KpeMHe3eM. PaccMOTpeHbl Crioco0bl HaHeCeHMs
yrepo/ia Ha TTOBEPXHOCTb KPEMHE3eMHOW MATPHIHI.

B mnporiecce pasnesieHusi (PyJuiepeHOB MeTOJOM
JKUJIKOCTHON Xpomarorpaduu, rie B KavyecTBe Hemo-
JIBIDKHOM (hasbl HCIIOJIb30BAN CHHTE3HPOBAHHbBIE HAHO-
CTYKTYPHPOBAHHbIE MUHEPAIBHO-YTIEPOIHDBIE COPOEH-
Tbl, OBLIN TOJyYEHbI 1 BbIIEJEHDBI B OT/E/IbHbIE (DpaK-
i dyJrepennt Cgg ¢ uncroroit 99% u Cyq, 98%.

Crpyxkrypsi Cgo-yanepuroB no
JIAaHHBIM 3JIEKTPOHHOH MHUKPOCKOIIUHU

T.A. Illa6anosa

ITpu tpamcdopmammu Cgy K ymopsmodeHHBIX
(ynneputoB B TEpMOANHAMUYECKUX YCJOBUSAX <Ha-
HOpPa3MepHOH pEeaKkIMOHHON 30HBI» 06pPa3yTCsI
Cgo-kyOmueckue, C;o-pombudeckue n Jp. (yJaepu-
TOBbBIE CTPYKTYPBHI.

HNcnoan3oBaHue CKaHUPYIOMIETO
YCTPOMCTBA /JJi1 HaNbLJICHUS
yIJI€ePOHBIX HAHOILJIEHOK METO/IOM
Ja3epHoil a0 saun

A.I'. Kantoxnbwii,
DP.I'. 3onoe, ' M. Muxees

[Tokazana BO3MOKHOCTD TIOJTyYEHUST YTIEPOIHBIX
TJIEHOK Ha TOBEPXHOCTH MOAAEPKUBAIONINX ITOJIO-
JKEK METOJ/IOM JIa3ePHOTO MCIIApEeHUsl B BaKyyMe, ITy-
TEM CKAaHWPOBAHUS JIA3€PHOTO JIydya IO TMOBEPXHOCTH
HeNoABMKHON MuteHu. [lnenkm yrieposa HaHOCH-
JIUCh HAa KBapIleBble U CTEKJSHHbIE MOAN0KKH. CKO-
POCTb pocTa IJIEHKH 5,5 HM/MUH. BbLIN MOJydYeHb!
IJIEHKN TOJIHOK oT 20 HM /10 3 MKM.

HaHOTeXHUKa

IIpsimoit fuHaMuYeckuii CUHTE3
yJAbTPaJUCHEPCHBIX KPUCTAJLIHYECKUX
¢as cucremsr B—C—N B
TMIEePCKOPOCTHOM NJIAa3MEHHOH CTpye

A.A. Cuexos, A.JA. Ilax

[IpuBesenbl pe3yabTaTbl TOMCKOBBIX HCCJIEI0BA-
HUII TT0 AMHAMIYECKOMY CHHTE3y KyOmuecKoro HUTPH-
na 6opa c-BN u KyOmuecKoro HUTpHUA YTJEPO/a C-
C3N B TUIIEPCKOPOCTHOIT UMITYJIBCHOI cTpye 6Op-yT-
JIEPOJIHON 3JIEKTPOPa3PSAHON I11a3Mbl, UCTeKaloleil
B ITPOCTPAHCTBO € a30THOU aTMocdepoil. lcTtouHnKkoM
1JIA3Mbl SABJISIETCS CUJIbHOTOUHBII UMITYJIbCHBIN KOAK-
CHAJIbHBIM MarHUTOIIA3MEHHbBI YCKOpUTEJb C I'pa-
(utoBbIM ycKOpUTENBbHBIM KaHanoM. Ilomydennbie
JIaHHbIe TIOKA3bIBAIOT BO3MOKHOCTb CHHTE3a yJbTPa-
JINCTIEPCHOTO KyOMUECKOTo HUTPH/Ia 60pa 1 KOBATIEHT-
HOTO HUTPUJA YTJEPoJa.

HaHOCTpYKTYpHpPOBaHHbBIE I[€OJIHUTHbIE
KaTaIM3aToOPbl aJKUIHPOBAHMS
n300yTana OyTaH-OyTHIEHOBOIA
dpakuueii

P.P. Illlupuasdanos

ITpuBe/ienbl pe3yJIbTaThl MCCJAEJOBAHUIT TIPOIecca
AJKUJINPOBaHUS N300yTaHa OyTaH-Oy THIEHOBOI (Ppaxk-
Ieil Ha yIbTPacTaGIIbHOM TteosuTe Tuma Y B TOJH-
KaTHOH-/IeKaTHOHUPOBaHHON  (opme, MoanduUImpo-
BAHHOM HAHOPA3MEPHBIME TOPOIIKAME METAJLIOB.

HUccaenoBanne nmienok YBa)Cu3zO7_,
Ha CTM u [I9M

C.B. Aumonenxo,
C.M. Toaxaueea, A.A. Tumochees

Paccmorpeno mpurorossenne BTCII  menox
Y(Sm)Ba,Cu30;_ . IIpeacraiensl pe3ybTarsl 110
9KCIIEPUMEHTAJBHOMY HCCJEJ0OBAHUIO JIAHHDBIX TLJIe-
Hok Merogamu CTM, IIOM. Ilokazano, uto BTCII
TJIEHKW UMETOT KpHCTaJmdeckoe crpoenune. OrieHe-
HBI TIOTIEPEYHbIE pPa3Mepbl KPUCTAINTOB — S — 40
uM. Hab6umionaercs Koppessanus MesKIy AaHHbIMU
CTM u [I9M. BTCII nuenku npegaHasHavyeHbl s
ATOMHOW TEXHWKHU, CBEPXMPOBOISIINX MArHUTHBIX
cHuCTeM, JATYNKOB U3JTyYeHUsI, 60JOMETPOB U T.J.
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AnHoramnun

IlpuMeHeHNe HAHOKPHCTAIJINYECKOTO
0eMHTa B TEXHOJOTHH MOJIOMXKEK
MHUKPOCXeM

E.C. Jlykun, I0.A. Ma3zaaoas,
H.A. IIonoea, A.B. Dedomos

[IpuBeseHbl Pe3yabTATbl  KCIIEPUMEHTAJIBHBIX
HCCJIEJIOBAHUI TTOPOITKA HAHOKPUCTAJINYECKOro Oe-
MUTa, Mpolecca YIJIOTHEHUSI, MHUKPOCTPYKTYPbI 1
CBOHCTB KOPYH/IOBON KE€PaMUKN C MOHM)XEHHOH TeM-
meparypoil crmekanusi. Kepamudeckne Marepuasbl,
MOJTyYeHHbIe 13 HAHOKPUCTATIMYECKOTO 6eMUTa ¢ TI0-
JIOOGpaHHBIMU  I06aBKAMU, CIEKAIOTCS /IO HYJIEBOH
TJIOTHOCTH TIPW  TIOHWKEHHBIX —TeMIieparypax, He
Boimre 1400 —1550°C. Kepamuka xapakrepusyercs
MEJIKOKPUCTAJJINYECKON CTPYKTY PO, UMEET BbICOKUE
IVDJEKTPUIECKe CBOHCTBA. MaTepuasbl SBJISIOTCS
MEePCIEKTUBHBIMU B KAUECTBE TIO/IJIOKEK MUKPOCXEM U
CIIaeB C MeTaJjlIaMu.

Iloryyenune HaHOUCIIEPCHBIX
KPUCTAJJIMYECKUX CO€/[MHEHUII THTaHa
NPU MHOTOKPATHON U YaCTOTHOM
pabore KOaKCHAJIbHOTO
MarHUTOIJIa3MEHHOTO yCKOPHUTEJIs

A.A. Cusxos, A.C. Caiizaw,
A.A. Eedokumos

B pa6ore 1okasano, 4To cucTeMa Ha OCHOBE KO-
aKCHAJbHOTO MAaTHUTOTLIIA3MEHHOTO YCKOpUTEIs obec-
MeynBaeT JUHAMUYECKUN CHHTE3 HAHOAMCIIEPCHBIX
KpHucTa/inyecknx a3z Ha OCHOBE TUTAHA, TAKUX KaK
¢-TiN un TiO5, npu MHOTOKPAaTHOM HCIIOJIb30BAHUU
THTQHOBOTO CTBOJIA KaK PACXOHOTO Marepuasa. J-
(bexTHBHOCTD HAPAGOTKU MaTepHaa C MOBEPXHOCTH
YCKOPUTEJbHOIO KaHasla TUTAHOBOI'O CTBOJIA YBeJIU-
YIBaeTCsl TPU IUKJINIECKOH padoTe YCKOPHUTEIS ¢
JUIITEJTbHOCTBIO 6e3TOKOBOI T1ay3bl MeHee 1,0 cek.

XapakTepuCTHKH HAHOTOJIIHHHOTO
KOMIIO3HUTAa HA THOKOH MOIJIOMXKKE
npu aedopmanusix usrubda

A.A. Myopeuos, A.A. )Kyxoe,
E.C. Ky3vmenxo, H.H. Komnaneuy

Wccaenosanst 1o u mocsie qeopMalini Ha n3rub
XapaKTePUCTUKU U3rOTOBJEHHOTO Ha TUOKUX IOJI-
aoxkkax n3 PES u PETF nanoroammuHOro KOMIIO-
3UTHOTO TIOKPBITUS M3 CJOEB MPO3PAYHOTO TPOBOIS-
mero [TO u momumepnoit maenku PMDA-ODA. Tlo-
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Ka3aHo, YTO MUHUMAJbHBIA PAJNyC, elle He TPUBO/IsI-
Wi K pa3pylieHusIM KOMITO3UIIMOHHOTO TTOKPBITHS,
npu gedopmanuu ckatust (Ha BHYTPEHHEH CTOPOHE
usrn6a) ma 14% mMenbine, yeM npu gedopMalun pac-
Tsokenns (Ha BHemmel cropone usru6a). Mukpore-
pPOXOBAaTOCTh, BbI3bIBaeMasi jedopmariueil cxkaTus,
6osbiiie ipu gedopmarnun pactsrerns Ha 80%. O6-
pasent Ha ocHoBe PETF ¢ m3orpomabiM opueHTaHTOM
rmokasaJs Ha 1 MM MeHbIIWH TTpe/IeTbHbIH PauyC KpH-
BU3HBI, 4yeM o6pasel; Ha ocHoBe PES. Ilpu nanecenun
AQHU30TPOITHOTO OPHUEHTAHTa Y/eJbHOEe MOBEPXHOCT-
noe cornporusienune ciost [TO Bozpacrano npubansu-
TeabHo Ha 70%.

TexHo0THA NJIa3MEHHOTO
HAHOPa3MEPHOTO TPaBJICHUSI METAJIOB
¥ MOJYNPOBOAHUKOB B OMHAPHBIX
XJIOPCO/IePKAMMX Ta30BbIX CMECSIX

A.M. E¢ppemos, B.H. Ceemuos,
C.A. lMusosapenox, A.B. /lynaes

HepaBHoBecHast HH3KOTEMIIepaTypHas Tas3opas-
paanasg miasma (HHTII) B cpefe Xa0pcogepsKammx
ra3oB IPUMEHSIETCS PN MPOBEIEHIH TIPOIIECCOB «CY-
XOTO» TPABJEHUS W OUUCTKU MOBEPXHOCTU MOJYIPO-
BOJIHUKOBBIX ILJIACTHH ¥ (PYHKIMOHATIBHBIX CJIOEB
NMC B Tex ciyyasix, KOTr/la UCIIOJIb30BAHUE JKI/IKO-
CTHBIX METO/IOB OTPAHUYMBAECTCS BBICOKUMHU TpeOGOBa-
HUSIME K YUCTOTE, PA3PeIienuio U BOCIIPOU3BOMMO-
ctu ripotiecca [1, 2]. B kavecTBe 1mmazmMoo6pasyioniux
cpex TpaaunuonHo uctosb3oBasiucs CCly, BCly u
SiCl, cymecTBeHHBIM HEJOCTATKOM KOTOPBIX SIBJISI-
ercsl MOJMMEpU3aIisl u/Win BbICA)KUBAHNE HEHACHI-
MIEHHBIX MPOIYKTOB TIA3MOXUMUYECKUX PEaKInii Ha
BHYTpeHHEll TOBEPXHOCTH peakTopa u ob6pabaTbiBae-
Moro MaTtepuasia. MoJieKyIIpHbIil XJI0p cBOGOJEH OT
3TUX HEJOCTATKOB, OJHAKO €TO MPHMEHEHHe TaKKe
OCJIOJKHEHO PsIIOM IpU4rH. Bo-11epBbIX, 9TO BBICOKAS
KOPPO3WOHHAS aKTUBHOCTH MO OTHONIEHWIO K KOHCT-
PYKIIMOHHBIM MaTepHaIaM TeXHOJOTUIeCKOTo 000py-
JIOBaHUsI, Hey100CTBA XPAHEHUs ¥ TPAHCIIOPTUPOBKU
[1, 3]. Bo-BTOpBIX, NpU XapaKTEPHBIX PEKUMaX pa-
6OTBI TIPOMBINIIJIEHHBIX TITA3MOXUMUYECKIX PEAKTO-
pos HHI'II B xsiope xapakTepusyeTcsl BLICOKUMU CTe-
nensiMu uccormanuu MoJiekyst Cly, 4to He M03BOJIS-
eT JOCTUTAThb BBICOKOH aHM30Tpomuu mporecca. B To
JKe BpeMs, MOCJe[HUIl TapaMeTp SBJSETCS aKTyallb-
HBIM IIPH TIepexo/ie K CYyOMIUKPOHHBIM TEXHOJIOTHIM B
npoussoictee MIMC.



HanopaaMepHblii craGuIn3aTop
€PMEHTOB Ha OCHOBE YaCTHII
eppura KobaJjbTa

A.T. lIepwuna,

JI.B. E¢pbumosa, B.H. Hmun,
O.I'. Tepexosa, A.A. Mazaeasa,
B.IO. Cepe6pos, A.9. Ca3sonoes

UccnenoBano BausgHue (peppuMarHUTHBIX HAHO-
yacTtuil depputa KOOGAIbTa CHHTE3NPOBAHHBIX METO-
JOM MEXaHOXMMHNYCCKOTO CHMHTE3a Ha KHHETHUYCCKHEC
napamMeTpbl 1 (epMEeHTATHBHYIO aKTUBHOCTH IEPOK-
cumasbl. [Tokaszano, 4To HaHOYACTUIIBI heppuTa Koba-
JIbTA SABJSTIOTCS 3(D(EKTUBHBIM CTAOMIM3aTOPOM KaTa-
JIUTUYECKON aKTUBHOCTH U CIIOCOOHBI 3HAYUTEIHHO
HPOJJIATD CPOK XPaHeHHs (epMeHTa.

HccaenoBanne xapakTepuCTHK
HAHOT€HEPATOPOB ¥ NEPCIEKTUB
X pa3padoTKu

B.TI'. I'padeuxuii,
B.T'. Yawyxun, A.H. Illlokun

PaccmartpuBaercst BO3MOXKHOCTD MCIOJIb30BAHIS
U TIPUHIAT JIeWCTBUST MUHUATIOPHOTO MCTOYHUKA TTH-
TaHUsI, OCHOBAHHOTO HA IPUMEHEHUH MACCHBA HAHOII-
POBOJIOK U3 TIbE303JIEKTPUKA, KOTOPBIH MOKeT ObITh
UCTIOJTb30BAH JIJIsI SHEPTOCHAOKEHUST MUHUATIOPHBIX
po6ororexunueckux cucreM. OGOCHOBaH BBIGOP Ma-
TEPUAJIOB /ISl U3TOTOBJIEHHSI TTOMOOHBIX YCTPOICTB,
[IPOBEJIEHbI KOJNYECTBEHHbIE OIIEHKH UX TaPAMETPOB.
O1reHenbl BO3MOKHOCTH WX JAJIbHENIIET0 PA3BUTHUS 1
npuMenennsi. PaGota BBINOJHEHA TPH  IOJJIEPIKKE
PDODU, rpant Ne(8-01-00365

IloBblmeHne aHU30TPOMHOCTH
PeHHsI YCTPOICTB CIENJIeHUS
BHYTPUTPYOHOr0 MHHHPOOOTA
3a CYET MCIOJIb30BaHUS
aare3noHHbix 3¢ @PeKToB

B.T'. YHawyxun

PaccmarpuBaercss  BO3MOXKHOCTb — HOBBIIIEHUS
AQHU30TPOMHOCTH TPEHUS CKOJb3SAMIUX YCTPOICTB
CIerJIeHns: po60Ta ¢ MOBEPXHOCTDIO B YCJIOBUAX KBa-
3UCTATUKY C L[eJIbI0 YBEJIMUYEHHS ero [PYy30I10/beMHO-
ctu. PaccMoTpenbl passimyHble CTPYKTYPbl KOHTAKT-
HBIX IJIOMAJI0K. IIpoBesena olleHka CHJIOBBIX B3au-
MO/IEMCTBUH KOHTAKTHBIX TIJIOMA/[0OK YCTPOUCTB CIIeTl-
JIeHUS C 1IE€POXOBATOH IOBEPXHOCTHIO II0 KOTOPOI
nBIKeTCsT po60T. PaboTa BbITIOIHEHA TIPY TIOZIEPIKKE
PDODU, rpant Ne(8-01-00365.

HaHOTeXHUKa

Cnoco6 3aKpenieHusi HaHOYACTHI]
cepeOpa Ha MOBEPXHOCTH
NOJIMIPONUJIEHOBBIX BOJOKOH

E.A. Cepzeesa

IIpoBenenn! uccae[0Bans BAUIHUS TJIa3MEHHON
AKTUBAIMY MTOJUITPOIUIEHOBOTO BOJIOKHA, UCTIOJIb3Y-
€MOTO C IeJIbI0 U3TOTOBJIEHUS (DUIBTPOB /IJISI OUUCTKH
BOJIbI, Ha (DUKCAIMIO HAHOUACTHUI] cepedpa Ha ero To-
BepxHOCTH. [IpmBOAsATCS peE3ynbTaThl aTOMHO-CHUJIO-
BOIl MUKPOCKOTIINY, CBU/IETEIHCTBYIONINE O 3aKperLie-
HUM HAHOYACTUI] cepebpa Ha TMOBEPXHOCTU IOJIUIIPO-
MMIJIEHOBOTO BOJIOKHA W MTPUCYTCTBUU HAHOYACTHIL TIO-
cie mpoMbiBKHU. [lokazano, 4to Han6GoabuIHil apPexT
1m0 (PUKCAIUU HAHOYACTHUIL JJOCTUTAETCS [IPU UCIIOJIb-
30BaHWM JIBOWHOI MIa3MeHHON 06pabOTKH.

K Bompocy o nosropsieMocTu
pe3yJIbTaTOB U3MEPEHUU B 30HIOBOU
CKaHUPYIOIEl TYHHEJbHOU’
MHKPOCKONNHU

A.B. /lenucos, M.IO. Ilepwuna,
A.A. T'opnocmaes

Hacrosimee cooGiieHne TOCBSIIEHO cliennduke
arrapaTypHoOil 1 TPOrpaMMHON pean3alini TyHHe Ib-
HO-CIIEKTPOCKOITMYECKIX M3MEPEHUI, TTIOBTOPSIEMOCTH
n3MepeHuil, a TakKe BO3MOKHOCTSIM HMCIIOJIb30BAHUS
Pe3yJIbTATOB TaKMX M3MEPEHUi /s BbIG0pA ONTHMA-
JIbHBIX PEKMMOB TONOrpaduuecKux MUccaeloBaHuil 1
KOHTPOJISI JTOCTOBEPHOCTH TIOJy4aeMbIX HU300paske-
Huii. B ctatbe paccMOTpeHa KOPPEJISIUS CepUn n3Me-
penuii, ipoBesieHHbIx HAa CTM «YMKA 02E».

The measurement and analysis of the
development of nanotechnology

A.I. Terekhoo

The article presents a brief scientometric analy-
sis of the development of nanotechnology in Russia
and the world. Considerable attention is paid to re-
search staff in ensuring the prospects of this interdis-
ciplinary field of science in our country. Also consi-
dered are the economic aspects of nanotechnology
development and challenges of its commercializati-
on. The empirical basis of research was statistical
data obtained from the database SCI-Expanded, as
well as the domestic databases: of the Russian Foun-
dation for Basic Research and the Russian Higher
Certification Commission. To calculate the economic
indicators we used the official information and data
from specialized Internet-sites.
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Atomic-molecular assembly
on the basis chemical bond: nature
and mechanical of constraction

A.A. Potapov

Abstract We give a brief analysis of research in
the field of chemical bond as the basis of atomic and
molecular assembly. It is proposed to discuss the
electrostatic model for the formation of chemical
bonds based on the concept of dipole-shell structure
of atoms. Examples of the experimental confirmati-
on of the proposed model of the chemical bond

Discovery of the physical principles
of hardening materials by layers
of space charges

Ph. 1.Vysikaylo, V.S. Tivkov

For the first time discussed the possibility of
hardening of composite materials by layers of space
charge. As traps for free electrons can be used fulle-
renes, nanotubes and other nanostructures with high
electron affinity. These nanostructures with high
electron affinity (modifiers) has added (invite) free
electrons. According to the analytical calculations
can hope for hardening up to 104 GPa for crystals of
copper and other materials with free electrons.

Obtaining of the fullerenes and
carbon nanotubes, studying of
aggregation of the carbon nanotubes
and application of the carbon
nanomaterials in nanocomposites

E.N. Bormontoo,
L.A. Bityuzkaya, Yu.V. Sokolov

Fullerenes and carbon nanotubes have been ob-
tained in bulk quantities. Aggregation of carbon na-
notubes in different liquid mediums (toluene, aceto-
ne, distilled water) has been investigated. Nanocom-
posite materials dopped by fullerenes and carbon na-
notubess have been obtained.
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Nanostructural carbon-mineral
sorbents and research of their
chromatographic properties

at separate mix of fullerenes
C60 and C70

O.A. Krokhina, V.N. Postnov

The possibility of using the nanostructural car-
bon-mineral sorbent as the sorbent for separation
mix of fullerenes Cgy, C7(¢ are shown. This sorbents
combine porous structure of inorganic matrixes with
the chemical nature of a surface of carbon materials.

Sorbent based on silica matrix. Some methods of
drawing of carbon on a surface matrix are considered.

In the course of separation of fullerenes by liqu-
id chromatography, with nanostructural carbon-mi-
neral sorbents were used as a stationary phase, the
following fractions have been obtained: fullerene
Cgo with purity of 99%; fullerene C7y — 98%.

Structures Cgj-fullerite according
to electronic microscopy

T.A. Shabanova

At transformation Cgy K ordered fullerites in
thermodynamic conditions «nano-size a reactionary
zone» are formed Cg-cubic, C7o-rhombic, etc. fulle-
rite structures.

Scanning setup application
for carbon nanofilms evaporation
by laser ablation

D.G. Kalyuzhnyi,
R.G. Zonov, G.M. Mikheev

The possibility of production carbon films on
supporting substrates by laser ablation in vacuum,
by scanning a laser beam on the surface of a stationa-
ry target was demonstrated. Carbon films were de-
posited on quartz and glass substrates. The growth
rate of the film was 5.5 nm/min. The films with thic-
kness from 20 nm to 3 microns were obtained.



Direct dynamic super dispersed
B-C-N system crystalline phases
synthesis in the high-speed plasma je

A.A. Siovkoo, A.]J. Pak

The findings of the investigations on direct dy-
namic cubic boron nitride c-BN and cubic carbon nit-
ride c-C3N, in the high-speed pulsed electric disc-
harge boron-carbon plasma jet, flowing into the spa-
ce filled by nitrogen are shown. The source of plasma
is high-current impulse coaxial magnetoplasma acce-
lerator with graphite accelerating channel. The su-
per dispersed cubic boron nitride and covalent car-
bon nitride synthesis opportunity is shown by the
finding.

Nanostructured zeolite catalysts
of alkylation of isobutane by
butane-butylene fraction

R.R.Shiriyazdanovo

To presents results of study process of alkylati-
on of isobutane by butane-butylene fraction on ult-
rastable zeolites Y in polycation-decationated form,
modified by nanopowders of metals.

Studying YBa5Cu307_, films

at scanning tunneling microscope
(STM) and transmission electron
microscope (TEM)

S.V. Antonenko,
S.M. Tolkachyova, A.A. Timofeyev

Preparation of HTSC films of second generation
Y(Sm)Ba,CugO7_, is considered. Results on an ex-
perimental research of the given films by methods
AFM, TEM are presented. It is revealed that HTSC
films have a crystal structure. The cross-section sizes
of crystallites — 5—40 nanometers are estimated.
Correlation between data AFM and TEM is obser-
ved. HTSC films are intended for the nuclear techni-
ques, superconducting magnetic systems, radiation
gauges, bolometers etc.

HaHOTeXHUKa

Application of nanocrystalline
boehmite in technology of substrates
of microcircuits

E.S. Lukin, Yu.A. Masaloo,
N.A. Popova, A.V. Fedotov

Results of experimental researches of a powder
nanocrystalline boehmite, process of consolidation, a
microstructure and properties corundum ceramics
with the lowered temperature of sintering are resul-
ted. Ceramic materials received out of nanocrystalli-
ne boehmite with the picked up additives sinter to
zero density at the lowered temperatures, not above
1400 —1550°C. The ceramics is characterised smallc-
rystal by structure, has high dielectric properties.
Materials are perspective as substrates of microcircu-
its and joint with metals.

Synthesis of nanodispersed titan
crystal compound at multiple
and frequency work of coaxial
magnetoplasma accelerator.

A.A. Siovkoo,
A.S. Saygash, A.A. Evdokimov

In work it is shown, that the system on the basis
of coaxial magnetoplasma accelerator provides dyna-
mic synthesis of nanodispersed crystal phases on the
basis of the titan, such as c-TiN and TiO,, at multip-
le use of a titanic barrel as consumable material. The
quantity of a material synthesized from a surface of
the accelerating channel of a titanic barrel increases
at cyclic work of the accelerator with duration spa-
cing interval less than 1,0 seconds.

Properties of nano-thickness
composite coating on flexible
polymer substrates under the bending
deformations

D.A. Mudretsov, A.A. Zhukoo,
E.S. Kuzmenko, I.N. Kompanez

The characteristics of nano-thickness composite
coating consisting of layers of ITO and polymer film
PMDA-ODA and manufactured on flexible substra-
tes of PES or PETF were investigated before and af-
ter the bending deformation. It is shown that the mi-
nimal radius still not leading to the destruction of
composite coating is 14% less for the deformation of
compression with respect to the the tensile deforma-
tion. Micro-roughness caused by the deformation of
compression, is 80% more than that for the tensile
deformation. Besides, when the anisotropic orienting
layer is used a specific surface resistance of ITO lay-
er increases approximately 70%.
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Technolo(fy for plasma etching
nanosized metals and semiconductors
in Chlorinated Binary Gas Mixtures

A.M. Efremov, V.I. Svetsoo,
S.A. Pivovarenok, A.V. Dunaev

Nonequilibrium low-temperature gas-discharge
plasma (NNGP) in an environment of chlorine-con-
taining gases used during the process of “dry” etc-
hing and cleaning the surface of semiconductor wa-
fers, and the functional layers of ICs in cases when
the use of liquid method is limited to high demands
for purity, resolution and reproducibility of the pro-
cess [1, 2]. As plasma-forming environments have
traditionally been used CCl 4, BCl3 and SiCl, a sig-
nificant disadvantage which is the polymerization
and / or planting of unsaturated products of plasma
chemical reactions on the inner surface of the reactor
and the treated material. Molecular chlorine is free
from these shortcomings, but its application is also
complicated by a number of reasons. First, it is high-
ly corrosive with respect to construction materials
processing equipment, the inconvenience of storage
and transportation [1, 3]. Secondly, the characteris-
tic modes of industrial radioisotopic NNGP in chlori-
ne is characterized by high degrees of dissociation of
Cl,, which is not possible to achieve high anisotropy
of the process. At the same time, the last option is re-
levant in the transition to submicron technology in
the manufacture of IC.

Nanoscale stabilizer of ferments
based on cobalt ferrite particles

A.G. Pershina,

L.V. Yefimova, V.I. Itin,

O.G. Terekhova, A.A. Magayeva,
V.Yu. Serebrov, A.E. Sazonov

It was investigated the influence of mechanoc-
hemically synthesized cobalt ferrite nanoparticles
onto kinetic parameters and activity of Horseradish
peroxidase. It was shown, that the cobalt ferrite na-
noparticles effective enhanced the storage stability
of enzyme.
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Nanogenerator’s haracteristics and
development prospect research

V.G. Gradetsky,
V.G. Chashchukhin, A.I. Shokin

Availability and operating principle of a minia-
ture power source on basis of piezoelectric nanowire
is considered. This power source may be used to mi-
niature autonomous robotic systems power-supply.
Choice of the material for such devices manufactu-
ring is substantiated. Quantitative estimation of po-
wer source parameters is completed. Perspective of
development is considered.

Friction anisotropy increasing
for robot’s supports by means of
adhesion effects

V.G. Chashchukhin

Ability of a friction anisotropy increasing for ro-
bot’s sliding supports is considered. One of the goal
of this increasing is enlargement of robot’s payload.
Different design of support’s contact areas are dis-
cussed. Force interaction between contact areas and
rough surface is estimated.

Way of silver nanoparticles fastening
on polypropelene fiber surface

E.A. Sergeeva

The influence of polyethelene fibre plasma acti-
vation used for the purpose of manufacturing of fil-
ters for water treating, on silver nanoparticles fixing
on its surface are conducted. The results of atom-
no-power microscopy testifying to fastening of silver
nanoparticles on a surface of polypropelene fibre and
nanoparticles presence after washing are proved. It
is shown that the greatest effect on nanoparticles fi-
xing is reached at use of double plasma processing.

To the problem of repeatability
of measurement results in probe
scanning tunneling microscopy

A.V. Denisov, M.Yu. Pershina,
D.A. Gornostayev

The present report covers specificity of instru-
ment and software realization of tunneling spectros-
copic measurements, repeatability of measurements,
as well as possibility of using the results of such mea-
surements for selecting optimal regimes of topograp-
hic studies and controlling reliability of obtained
images. Correlation of measurement series conducted
at «<UMKA 02E» scanning tunneling microscope
(STM) is considered in the article.
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