HARDWARE TEXHONOTUM

BuHuecTtep Gyayuiero: Ha MOAenu NoKasaHo,
KaK rofloBKa € UrnamMu CKofib3UT Haj NOBEPXHO-
CTbtO NMOIMMEPHOM NAACTUHbI, OCTaBNAA Ha HEN
MefibYanlume yrnyeneHums.

HaHoTexHonorusa

Benukaa peBoNoLUS
B MMpe Mmanoro

OT HAHOTEXHONOTMM UCCNEA0BATENN OXUAAKT HACTOALLMX yynec, Tak
KaK NPOHUKHOBEHWE B MUP aTOMOB CYJIUT HeObIBaIbie BO3MOXHOCTH BO
BCEX 06/1aCTAX Ye0BEYECKOI NeATeNIbHOCTHU.

bl HabNIOfaeM Ha 3KpaHe MOHUTOPA YTO-TO (haHTaCTUYeCKoe: NPeAMET, MOANIbl-

BaloWMid K HaM, BLIMALUT KaK KOCMUYECKMit kopabnb 13 fanekux ranaktuk. OH

6eClWYMHO CKONb3UT HaZ HEOObIYHbBIM, MPUYYAANBLIM NAHAWADTOM, KOTOPbIN BeCb
ycestH MHOTOYUCAEHHbIMY yry6neHnaMU. «ITO U eCTb TaK Ha3blBaeMas KMHOTOHOXKa» —
millipede — TexHonorus NponM3BoaCTBa BUHYECTEPOB OyAyLIEr0», — C BOCTOPrOM roBOpUT
lepp ButHur. N panee oH 06bACHAET, YTO 3Ta CaMas «MHOTOHOXKa» NO3BOJUT CO3/aBaTh
KOMMbIOTEPHbIE KECTKUE JUCKM 63 MPUBLIYHBIX CErOAHSA 3aNUChIBAOWMUX U CYUTHIBAIOWUX
ronosok. Mo cytu gena, IBM 3aHoBo u3obpena nepdokapTy, NpaBaa, TENEPb yKe — Ha ato-
MapHOM ypOBHe.
HOBOCTH M3 HCCAGOBATENLCKMX B nabopatopuu ropoaa Lilopuxa HoBas TexHonorus yxe pabortaet. Co3gaHHbIi 34ecb HO-
na6oparopwii CUTeNb COCTOUT M3 CMEeLNanbHOro NoNMMEpPHOro MaTepuana, 3anucb MHMOPMaLUM Ha Hero

NpPOM3BOLUTCA C MOMOLLbIO FOIOBKM pa3mepoM 3x3 MM, Ha KOTOpOI pa3mewatotcsa 1024 «ur-

Hayka 1 Npou3BOACTBO paGoTaloT Had CO3AaHUEM .
NbI», NPW 3TOM Kaxfas ynpaBnseTca no oTAeNbHOCTH. MpuHLMN BeicTBUA KMHOTOHOXKNY» BO

HOBbIX, K/IIOYEBbIX TEXHOIOTMUI, CMIOCOGHbBIX 3HaYN-
TENbHO U3MEHWTb Hally *W3Hb. B fgaHHOW cepuun MHOTFOM CXofeH C pa60TOI7I pacTpoBOro aTOMHO-CHMIOBOIN0 MUKPOCKONA, TONIbKO B HEM pa60-

cratert Chip pacckaeT, kak GyAeT BbIrNAAeTs MUP TaeT BCEro 0AHa «Mra» — 30HA, KOTOPbI NOCNeAoBaTeNbHO, aTOM 3@ aTOMOM, o6cnenyeTt

3aBTpallHero AHA.
NOBEPXHOCTb TM60 0bpabaTbiBaeT ee. »
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C TeXHMYEeCKMMU OCHOBAMM HOBOM TexHonorun lfepa buHHUr
3HaKOM OYeHb XOpOLIO, BEAb OH CaM ABNAETCA OAHUM U3 co3paTenei
pacTpoBOro aTOMHO-CUI0BOTO MUKPOCKONA, @ TaKXe U ero npepgue-
CTBEHHMKA — PacTPOBOro TYHHeNbHOro Mukpockonal. Bmecre co
cBouM Konneroit — leHpuxom Popepom — lepa Bunuur 8 1986 ro-
Ay 6bin yaoctoed HoGenesckoi npemun B 061acTu hU3nKK 3a oT-
KpbITUE NPUHLMNA TYHHENbHO, aTOMHO-CMNOBOW U CBETOBOM CKa-
HUpYIOLWeEN MUKPOCKOMUU.

HoBblit MuKpOCKON Npou3Ben 6YKBanbHO PEBONIOLMIO B HayKe:
Tenepb BNepBble NOABUNACL BOSMOXHOCTb BUAETb OTAE/bHbIE aTo-
Mbl. 115 N0A06GHbLIX 0CO60 TOUYHBIX U3MEpPEHUIT UCCNef0BaTENN NpPU-
MeHAT 3¢ dekTbl KBAaHTOBON M3UKK. TaK, KOFAa 30HA MUKpPOCKONa
npubnnxaetcs K NOBEPXHOCTU HA PacCTOsHWE, PaBHOE pa3Mepy He-
cKonbkux atomoB (npumepHo 0,5-1,0 HM), mexay HUmMK (nocne no-
[ayu Ha HuUX paboyero HanpsKeHWA) BO3HUKAET 3NeKTPUYECKUit
TOK. 3TO YAUBUTENbHO, TaK KaK KOHTaKTa MeXAy 30HLOM M NOoBepx-
HOCTbIO B MPUBbLIYHOM MOHUMAHWUMW HET. INEKTPUYECKUI TOK npoTe-
KaeT 6naroflaps Tak Ha3biBaeMOMY «TyHHeNbHOMY 3 deKTy», u3-3a
KOTOPOTO MONYYMA CBOE Ha3BaHue U MUKpockon. DeHoMeH 3aknio-
YaeTcs B TOM, YTO INEKTPOH MOXKET NpeofoneTb bapbep (TO ecTb no-
TeHUManbHbIN 6apbep, 06pa3oBaHHbI Pa3pbIBOM 3NEKTPUYECKOI
uenu — HebONbWIUM NPOMEXKYTKOM MEXAY 30HAMUPYIOLUM MUKPOOC-
TpMeM M NoBepPXHOCTbIO 06pa3ya), Aaxe He 06nafasn [OCTaTOYHOM
3Hepruei, To eCTb OH KTYHHEIMPYeT» CKBO3b 3Ty nperpagy. Benu-
4YWHa NpOTEKAtOLLEro TOKA NO3BONAET U3MEPUTbL PACCTOAHUE MEXAY
30H[OM U NOBEPXHOCTbIO, CKAHUPOBAHME KOTOPON NMPOU3BOANTCS
nocnefoBaTeflbHO aToOM 3a aTOMOM, aBas TOYHENLYIO KAPTUHY Mo-
BEPXHOCTW UCCNeAYeMOro maTepuana.

MOXHO CKasarb, YTO C NOSIBAIEHMSA 3TOFO0 MUKPOCKONa 6epeT cBoe
Hauyano U HaHoTexHonorua2, pa6oTalolwas c YacTULaMu, pasmep Ko-
Topbix — 0T 1 go 100 HM. (HanoMHWUM, HAHOMETP — 3TO OfHa MUJ-
JINOHHAsA 4acTb MUATUMETpPa.) YToObl 6biN NOHATEH MacwTab AaHHOM
paboTbl, NpUBEAEM CleayolWnii NPUMeP: COOTHOWEHNE MEXAY pa3-
Mepamu GyT60N1bHOMO MAYA M HAHOYACTULLBI TAKOE XKe, KaK U pa3me-
pOB 3eMHOTO Wapa ¥ 3Toro Xxe GyTdéonbLHOro Maya. Becero yepes He-
CKONbKO NET NOC/e TOT0, KaK YYeHble BrepBble CMOMN YBUAETb
TaKue Masble YacTULbl, OHU HAYYUIUCb UMW MAHUNYAUPOBATbL U CO-
3[1aBaTb MaTepuanbl C COBEPLWEHHO HOBbIMU CBOWCTBaMU. Tak, Ha-
npumep, 6bin1a co3gaHa aBTOMOOMAbHAA KPacKa, yCToiumMBas K La-
panuHam.

ABuratb atombl

OAHUM «KJIMKOM» MbILWWKH

[oHa Jiirnepa MOXHO Ha3BaTb «BNACTEIMHOM aTOMOBY». JTOT yye-
Hbli1, NOCBATUBLMII Cebs uccnefoBaHuaM GU3NKKU NOBEPXHOCTEN U
HaHOCTPYKTYp, Takxe paboTaeT B UCCNe[0BaTENbCKOM LeHTpe IBM,
HO pacnonoxeHHom B AnbMajeHe, B 3HameHUTon CUNMKOHOBOI Ji0-
nuHe (CWA, wtat KanudopHus). EMy nepsomy yaanoch ¢ nomouybto
CKaHMpYIOLWeEro MUKpOCKona CABUHYTb CO CBOEr0 MecTa OTAEeNbHble

LTyHHenbHbIN PACTPOBbIA MUKPOCKON — NPUGOP, OCHOBAHHIA HA BOZHUKHOBEHUU TYHHENLHO-
ro TOKa MeXzy NMOBEPXHOCTbIO NMPOBOAHWKA U METaNSIMYECKUM OCTPUEM, YAaNEHHbIM OT Hee Ha
pacctosHue Z (okono 0,1 Hm). Mpu CKaHUMPOBaHMK 3a CYET UBMEHEHWUA PACCTOSHUSA Z MOXHO
nony4uTb penbed o6pasLia ¢ TOHHOCTLIO O PAa3MEPOB aTOMOB U MOJEKY.

2HaHoTexHonorus — COBOKYMHOCTb CMOCOGOB M NPUEMOB CO34aHUA GYHKLMOHANBHbBIX 3N1eMEH-
TOB HAHOMETPOBbLIX Pa3MepoB Ha MOBEPXHOCTU NOAJIOXKEK, B TOM YUC/IE U3 OTAENbHbIX MONEKYN
W aTOMOB, C BO3MOXHOCTbIO OAHOBPEMEHHON UX BU3yanu3auuu u KoHTpons. (B. K. HeBonuH.
®dr3nYeckne 0CHOBbI TYHHENbHO-30HAOBOW HAaHOTEXHONOTUK. Y4e6HOe nocobue).

HaHOTexXxHONnNoOrmnm4q

aToMbl W «NepecTaBuUTb» UX B Apyroe MecTo. «3T0 04eHb MPOCTON,
— cmeeTca Jiirnep U OXOTHO AEMOHCTPUPYET CBOI KOMMblOTEP, CO-
e[UHEHHbII C HaXOAALWMMCA NO6AM30CTH, B NabOpaTOpuu, MUKPO-
cKonom. ATOMbI, KOTOPble BUAHbBI HA MOHUTOPE, 3aXBaTblBAOTCA
MbILWKOW 1 NepecTpanBaloTCA B pyrom NopsjKe no BCeM U3BECTHO-
My npuHunny «Drag&Drop». [ledcTBUTENBHO, C 3TUM CNPABUTCA U
pebeHoK.

Jlto6BK Jitrnepa k urpam 06s3aH W cneayloWmUin ero IKCNepUMeHT
(cm. puc. BHM3Y). Ha mefiHOI nnacTMHKe OH pa3MecTua aToMbl
KoGanbTa Takum 06pa3oM, YTO OHM 06PaA30BaNM 3aMKHYTHIN 3AAUNC.
N Korpa yyeHblit nomelan B OAUH U3 ABYX (DOKYCOB 3naunca ewe
OAMH aToM, To B Apyrom (nycTom) doKyce oH perncTpupoBan cur-
Han, TakoW xe, kak 6yATO 1 TaM MMeeTcs aToMm Kobanbta. Kak n B
cllyyae C TYHHenbHbIM 3 heKToM, 34eCh Mbl UMeeM fieNo C heHoMe-
HOM KBaHTOBOW (DMU3MKM, KOTOPbI TPYLHO COOTHECTU C Hallel no-
BCEHEBHOM XU3HbIO: LENCTBUTENbHO, KaK MOXET Npu CKaHMpoBa-
HWU NOAaBaTb CUTHAN TO, Yero HeT Ha camom Aene? HarnagHo

MOXHO NpeAcTaBUTb 3TO ABNEHME C NOMOLWbIO aKyCTU4eCKOro 3Cb-

MapagoKcanbHbli MMP HaHOYACTHL:

MaHunynauum j‘
C aToMamn

CurHan ot atoma,
PacrnonoXeHHoro B
oKyce annumnca (cMm.
HUXHIOK YacTb
rpaduka).

CKAHWUPYIOLWUU CUTHAN

TO4Ke.

MneHka n3
aToMOB Meau

B neBom ¢okyce annunca pac- :
nonaraetcs atom Ko6ansta, a
B MPaBOM — aTtoma HeT.

NMOBEPXHOCTb

MoBenutenb atomoB: [JoHy Jnrnepy
nepBOMY U3 Y4eHbIX UccnefoBaTeNbCK-
oro ueHTpa IBM B AnbMajgeHe yaanocb
nepeaBVHYTb aTOMbl Tyaa, Kyaa OH no-
wenan.
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CKaHMPYOLWMIA CUrHaN (BEPXHUIA PUCYHOK) No-
Ka3blBaeT [1Ba BCMIECKa, XOTA Ha obcneaye-
MOW MOBEPXHOCTU (HUXHWUM PUCYHOK) BHYTPU
annunca, 06pa3oBaHHOr0 aToMaMu Kobasib-
Ta, HaxoAMTCA BCEro OAMH aToM Kobasbra.

Ewe oauH cur-
Han, perucTpupy-
eMmbli, HecMoTpst
Ha oTCyTCTBUE
aTtoma B AaHHOWM

: 9naunc, o6paso-
: BaHHbIN atoma-
¢ MM KobanbTa.
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» (heKTa, BO3HUKAIOWLETO B NOMELLEHUAX C 0C06OI apxXUTEKTYpOM: cKa-
3aHHOe WenoTOM CI0BO ACHO C/bIWWMO Ha APYrOM KOHLIE KOMHATI,
B TO BPeMs KaK TUXMil pPa3roBop CTOAWNX PALOM Ntofelt Hepasnu-
4um. CTeHbl M NOTONOK CKOHCTPYMPOBaHbLI TakUM 06pa3om, 4o ¢ho-
KycUpyIoT 3ByKOBble KoflebaHWaA B CTPOro onpefieseHHylo Touky. B
CBA3M C TeM, YTO Ha KBAHTOBOM YPOBHE aToMbl BefyT ce6s Nofo6HO
3BYKOBbIM KONleb6aHUAM, haKT pukcaLuum B nycTom Gokyce anaunca
CUTHANa MOXHO PacLeHUTb KaK «lWenoT» aToMa KobanbTa, «CibllWu-
MbIA» U3 Jpyroro okyca.

MpakTuyeckoe npumeHeHune, no ciosam Inrnepa, AaHHbIA -
(heKT HalnpeT npu nepefaye MHGOPMALUM HA HAHOYPOBHE.

LlBeiiLapcKana TOYHOCTb

N aMepuKaHCKue Mmartepuaibl

YyeHble U3 nccnepoBaTeNbCckux LeHTpos IBM, pacnonoxeHHbIx B
Litopuxe n AnbmapeHe, NOCTOAHHO MOMOTAlOT APYr Apyry. Tak,
KanupopHUIACKNI LeHTp nonyuun u3 LBeiapum oyeHb HyXHbIN

< loacMOTpPEHO Yy NpuUpo-

MHCTPYMEHT — PaCcTPOBLIA MUKPO-
Abl: KaK C JIUCTbEeB JI0TO-

ca, Boja KannsiMmu cteka-
eT ¢ KYXOHHOW paKoBM-
Hbl. BogootTrankusalto-
wasa njieHKka M3 HaHo4ac-
TUL 3acTaBigeT Kaneib-
KM BOAbl CKaTbiBaTbCA B
C/NUBHOE OTBepcTHue, yB-
NeKas 3a co60oM yacTuubl
rpasu

ckon. B cBot oyepenb 13 CunuKoHO-
BO [LONMHBI NPUOBIIN NONUMEPHbIE
NAACTUHbI, HA KOTOpble BUHHUT 1 ero
KONNern «4ekaHaT» 6utel MHdopma-
UMK. YyeHblit Tak 06bACHAET NpUHLMA
paboTbl cBoero Hocutens: «Mpea-
cTaBbTe cebe Lenyio ropy cnarettu. B
Heil NpoCBepNMBALTCA AbIpKa U BCA
Macca 3aMopaxuBaerca — AblpKa ocC-
Taetca. [locne pasmopaxuBaHua cna-
reTTu nepemewaoTcs, U Ablpka 3Ta
ncyesaet». [paBaa, B cayyae ¢ «KMHO-
TOHOXKOW» HUYEro He 3aMOpaxmnBaeT-
cs. Paszorpetble 0CTPUA UM rONOBKK-
millipede nuwe cnerka kacatotcs
NONMMEPHON NNACTUHbI U BbIJABNNBA-
10T B Heil Menbyaiilwne yrnybneHus.
CtupaHue nHcbopmaLum NponM3BoOANTCA
3a CYeT KOPOTKOro TEMI0BOr0 UMNYb-
€a, KOTOpbIA pacnnasnfeT NoaumMep-
Hylo nneHky. lMo oueHke buHHura,
LaHHas TexHoNorns 6yLeT noHavyany UCnoNb3oBaTh CYUTHIBAIOWYIO U
3anuncbiBatoOLLYI0 rON0BKYM C HecKonbkuMu nrnamu. OHa HairpeTt
NnpUMEHEHWEe CHayana B MUHUATIOPHbIX MOOGUIBHBIX YCTPOIICTBAX —
TaKWUX KaK HanagoHHUKK, MOOUNbHEIE TenedoHbl, KoTopblie GyayT
OCHalLATLCA KECTKMMM UCKAMU eMKOCTbio oKono 10 MGaiit. Mo
BCEN BEpOATHOCTH, npumepHo B 2005 rofy nepeble yCTpoOiiCTBa
nofo6HOro TMNa MOTYT NOABUTLCA HA PbiHKE. B nonHom o6beme
noTeHLMaN HOBON TEXHONOTUWN CMOTYT UCNO/Ib30BaTh CEPBEPHbIE
MaLlMWHbl, Ha BUHYECTEepPaxX KOTOPbIX MIOTHOCTb 3aNUCK MHOpMaLUK
Oynet B 20 pas Bblle, YEM HA OBObIYHBIX KECTKMUX [UCKAX.

A BooGue-To, Mo cnoBam Hobenesckoro naypeata lfepaa BUHHU-
ra, OAHUM U3 CaMblX NpUBAEKaTeNbHbIX A1 HEr0 NPOAYKTOB HAHO-
TEXHOJIOTMUM MOT Bbl CTaTb HAHONPOLLECCOP, NO3BONAIWMIA CO3LATh
npocTeiwmnit Komnetotep Ha 20-30 MUKpPOCXeMax aTOMapHON Beun-
YMHbI, KOTOPbI MOT Gbl MCMONL30BATLCA AN PELEHUA KMEXAHUYeC-
KV NpoCTbiX» 3aAay. B npuHumMne, yepes fBa-Tpu roga v 37a Lenb
BMOJIHE JOCTUXMMA. »

Al pPa3BUTUA HAHOTEXHOJ

| 1950 BTN 1982 1953 1984 1985 FICET 1989 [EE 1991

lenpux Popep n lepa BUHHUT co3aa-
10T PAaCTPOBbIV TYHHENbHbIN MUKPO-
CKOM 1 BMNepBble C ero NoMoLLbio
paccmMaTpuBaloT OTAEbHbIN aToM.

BuHHUT pa3pabaTbiBaeT
pPacTpOBbIi aTOMHO-CH-
JI0OBOW MMKPOCKOM, KO-
TOPbIM NO3BONAET pac-
cMaTpuBaTb aTOMbl He
TO/IbKO MeTasoB.
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AMepUKaHCKUI ncecnegosatens JoH
dirnep pasmMellaer aToMbl Ha MeTan-
JIMHECKON NOBEPXHOCTU W AenaeT U3
HUX Hagnucb «|IBM». KN.

1992 1993 1994 1995 1996 1997 EEKCJeE] 1999 2000 2001 2002

Cyomuo Unsima U3 Kom-
naHun NEC oTKpbiBaeT
yrnepoaHble HaHoTPYy6-

Y4yeHble U3 yHuBepcuTe-
Ta ropoaa Aendt
(fonnaHauns) co3patot
HaHOTPaH3UCTOP.



» Hoc no BeTpy: KaK NoHXaTb

C NOMOLLbIO KOHCOJIN

MpoekT «Munnunene» — 370 He eIUHCTBEHHOE KHACNEANE» pac-
TPOBOro MUKpocKona. [lns npuMeHeHUs B fpyrux 06nacTax Ucnosnb-
3YI0T MUKPOMWUHWATIOPHYIO YNPYry0 NAacTuHKy (KaHTunesep), KOTo-
pas ocHalLaeTca He Urnamu, a pasnnyHbIMKM Aatiynkamu. Korga nop,
HWMM pacnonaralTcs onpefieNeHHble BelWecTBa, KAHTUNEBEP U3Me-
HSAET CBOI reOMeTPUI0 U FTeHepUpyeT INeKTpUYeckuii curHan. 06-
NacTb NPUMEHEHUs AAHHON TEXHONOMMU — AMArHOCTUPOBAHUE U
aHanu3 (Hanpumep, B MeguunHe). NogobHoe ycTpoiicTBO C He-
CKONBbKWUMM KaHTUIeBepaMn MOXHO MCNONb30BaTh laXKe B KayecTse
MCKYCCTBEHHOrO «HOCa» AN pacno3HaBaHWA 3anaxos..

N ecnu uckyccTBEHHbIN HOC — 3TO Aeno byayllero, To B HEKOTO-
pble 06/1aCTV MEAULUHBI HAHOTEXHONOTUSA MPOHUKNA YIKE CETOfHS.
Hanpumep, co3gaHbl U NPOXOAAT KNMHMYECKUe ucnblTaHus B EBpone
TaK Ha3blBaeMble runepTepMmyecKkme MefuKaMeHTbl, KOTOpble Npef-
Ha3HayeHbl o 60pbbbI C pakoBbIMU 3a60NeBaAHUAMMU.

06nacTv NpUMEHeHUA HAHOTEXHONOTUI B MOBCEHEBHOW XKNU3HM
MOTyYT GbITb CaMbiMyi pa3Hoo6pasHeiMU. B fepmarum (r. CaapbprokeH)
umeetcs upma Nanogate, 3aHUMaroWascs NpUKNAAHbIMKU acnekTamm
HaHoTexHonoruu. Tak, B nabopatopusix 3Toit pupmbl naet paborta Hag
co3fjaH1eM 1060BbIX CTEKOJ, KOTOPBIM HE HYXHbl «ABOPHUKN», OYKOB,
CTeKNa KOTOPbIX Heb3s noluapanarb UK pasbuTb, KYXOHHbIX paKo-
BWH, K KOTOpbIM He NpUAnUnaeT rpasb, U T. A., u T. N. Bo Bcex atux
cnyyasx «paboTalT» cnewnanbHble NOBEPXHOCTHbIE MIEHKM, COCTOA-
wue 13 0cobbiM 06pa3oM pPacnoNoKeHHbIX HAHOYACTML,.

Cnepyiolwmm 3Tanom B UCCNe[0BAHUAX [OMIKHO CTaTb CO3AaHNe
MpO3payHbIX MPOBOAHWUKOB W 3NEKTPOAOB A8 XUAKOKpUCTaNanyec-
KUX gucnnees.

Nanogate — 370 BCcero nUWb OAHA U3 ThICAY HUPM, 3aHUMAIOLLUX-
€A HAHOTEXHONOTUAMU. Tl0 MHEHMIO YYEHBIX, B BNMKalilwme NaTh net
cnedyeT 0XMAAThb pacliBeTa HAHOTEXHOOT Uil B TaKMX 061aCTaX, Kak
3M1eKTPOHUKA, TEEKOMMYHUKALMUYU, GUOTEXHONOTUSA. YYeHble pas3nny-
HbIX YHUBEPCUTETOB BeAYT aKTUBHYIO paboTy Mo NOUCKY anbTepHaTUB-
HbIX 3NEKTPOHHbIX KOMMOHEHTOB Ha 6a3e HaHOTEXHONOrWit. IKCNepThl
npefcKasbiBaloT, YTO MUHMATIOPU3ALNA MUKPOCXEM, NpOTeKatolas
HbIHEWHUMMW TeMNamu, ucyepnaet cebs net yepes fecats. M Torpa Ha
CMeHy KNaccMyecKMM Yunam, CO3AaHHbIM Ha OCHOBE KpeMHUs, NpuayT
Apyrue — co3faHHble C MPUMEHEeHUEM HAHOTEXHOOTU.

Byayuiee HaHOTEXHONOrMKN
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CornacHo 3akoHy Mypa,
CTPYKTYPbl KPEMHUEBBIX
YUMNOB JOCTUTHYT HAHO-
YPOBHS.

Mo6unbHble TenedoHbl 1
HanafoHHWKK 6yayT oc-
HalaTbCs BUHYecTepa-
MU €MKOCTbIO HECKOJIbKO
6awnT.

TpexmepHas namsitb 6yaeT uc-
nonbL30BaThb ronorpapuyeckumn
cnoco6 3anucu nHdopmaLmu.

HaHOTeXHONOoOrn4

[ OCTMKEHUA HaLIUX Y4eHbIX

HaHoTexHonoruu B Poccuu

B pa3BUTUM HAHOTEXHONOIMI Mbl OTCTAEM OT BEAyLIMUX CTPaH Mupa,
XOTSl B MocnegHee BpeMs MHTEPEC K UccnefoBaHusM B 3Ton obnactu
HabupaeT cuny. B Poccun perynsapHo npoBOAsATCS MeXAyHapoaHble
CeMUHapbl U KOHMEPEHLIMM MO NpobaemMam pa3BUTUS HAHOTEXHOMO-
M, ecTb poccuickoe O6LLECTBO CKaHWUpPYIOLLEN 30HAOBOM MUKPO-
CKOMWUU Y HAHOTEXHOOTUM.

®dyHAaMeHTanbHble UCCNeaoBaHus B aTON cdhepe cocpeaoToyeHbl B
TaKMX U3BECTHbIX HAYYHbIX LIEHTPaX, KaK PUBNKO-TEXHUHECKUI UH-
CTUTYT M. Modde, MHCTUTYT NpoBaeEM TEXHONOTMU U MUKPOINEKTPO-
HUKKU U PUBNYECKUI MHCTUTYT UM. JlebeaeBa. K npumepy, noa pyKo-
BOACTBOM Nlaypeata Hobenesckon npemun XK. Andeposa NpoBOAAT-
¢S paboTbl MO HAHOreTEPOCTPYKTYpaMm, NonyyYmBLLME LUIMPOKYIO U3BE-
CTHOCTb M MEXAyHapOoAHOE MpU3HaHMeE.

B o6nacti npuKknagHbIX UCCNEAOBaHUI BbIAENSIOTCH AOCTUKEHUS
Kopnopauuu MAT, co3aaHHon B 1991 roay B ropoae 3eneHorpage.
[oyepHsa KomnaHusa Koprnopauum — HT-MAT cneumannaupyetcs Ha
060pyn0oBaHUM AN19 MONEKYNAPHON TEXHONOMMU — CKaHUPYIOLWMX 30H-
[OBbIX MUKpocKonax (C3M), u3genuax KpeMHUEBOW MUKPOMEXaHUKM
NS HaHoTexHonorun. Ha 3-n MexzayHapoaHOW BbiCTaBKe — KOHrpec-
ce «BblCOKMe TeXHONOrm1, MHHOBaLMK, UHBECTULMN — 98» B CaHKT-
MNeTepbypre npeanpuaTMe 6b110 NPU3HaAHO nobeauTenem KOHKypca
Hay4YHO-TEXHUYECKMX pa3paboToK 3a MPOEKT CKaHWPYIOLLEro 30HA0-
BOro MMUKpOCKONa Ansi uccnefoBaHust 60blumnx naactuH. MpoayKums
GUPMbI HAaXoAUT CObIT B AnoHun, Utanuun, Aurnumn, Amepuke, Kutae,
M3paunne n apyrux ctpaHax.

MepcnekTuBbl, OTKPbIBAEMbIE HAHOTEXHONOTMEN, CaMble WKPOKHUE,
XOTA W BbITNALAT CETOAHA HAacTOAWeN haHTacTUKoi. Hanpumep, nyte-
WeCTBYIOWMIA MO KPOBEHOCHBIM COCYAAM YeN0oBeKa MUKPOCKONMYec-
KWil annapar, KoTopblil CNoco6eH OTbICKMBATL «HEUCMPABHOCTU» B Ye-
/IOBEYECKOM OpPraHWU3Me U CaMOCTOSTENIbHO UX YCTPaHATb. Mnu
HaHOMEXaHW3Mbl, MOCTPOEHHbIE U3 OTAEbHBIX MONeKyn. HekoTopble
MCCNEe[0BATENN BCEPbE3 MEYTAIOT O CAMOBOCNPOU3BOAALLMXCS PobO-
Tax, x0T 6ONbIIMHCTBO IKCNEPTOB COMHEBAIOTCA, YTO TaKOe KOraa-nu-
60 MoXeT 6biTb. Ho, kak roBapusan, 6uiBano, lxkeiimc boHp, HUKoraa

He ToBOpYU «HUKoraay. HSE[H
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KpeMHuit 3 KomnbloTe-
poB 6yaeT Bce 60nblue

1 6oNblie BbITECHATHLCA
nonumepamu u Guoro-

nMMepamu.

3apaboTaeT nepsas HaHOMallMHa, co-
6paHHas M3 OoTAesbHbIX aTOMOB.
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