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B 1991 rogy Obuin OOHapyK€HBI IJIIMHHBIC, AJIMHAPUYECCKUE
YIJIEPOJHBIE 00pa30BaHMUs, MOJYUYUBIINE HA3BaHUS HAHOTPYOOK.




[IpogoaroBarble MUIUHIAPUYECKUE CTPYKTYpPhl AMAMETpoM oT 1 10
HECK. JIECSITKOB HM M JJIMHOM HECK. CM, COCTOSIIME M3 OJHOM WU
HECK. CBEpHYThIX B TPYOKy TI€KCaroHajlbHbIX Ipa(UTOBBIX
IJIOCKOCTEM M 3aKaHYMBAKOIIMECS OOBIYHO MOIyC(HEpHUYECKON
TOJIOBKOM, KOTOpasi pPacCMAaTPUBACTCS KaK IIOJJOBUHA MOJICKYJIbI

(dyJuIepeHa.




WneanbHas HAHOTPYOKa MPEJICTABISIET COO0M CBEPHYTYIO B
MAJIMHJIP TPa@UTOBYIO INIOCKOCTh. Pe3yabTar 3aBHCHUT OT yIua
OpUEHTAllMd TIpa)UTOBOM IUIOCKOCTH OTHOCHUTEIBHO OCH
HaHOTPYOKH.

Yron oOpueHTaluMH 3aJaeT XUPAIBHOCTh HAHOTPYOKH,
KOTOpasi OMPENEISIET €€ DIEKTPUUYECCKUE XaPAKTEPUCTUKHM.
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NHaekchl XUPATBHOCTH OAHOCIOWHOM HAHOTPYOKM (m, n)
OIIPENCISIOT €€ auamMeTp D:

rae dO= 0,142 HM — paccTosiHUE MEXIY COCESIHMMHU aTOMaMu
yrjepojia B rpapuTOBOM IIJIOCKOCTH.






(a) (0) (B)

Moaeu nomnepedyHbiX CTPYKTYP MHOTOCJIOMHBIX HAHOTPYOOK:
(a) - «pycckas Marpenika»; (0) — mecTurpaHHas Ipu3Ma;
(B) — CBUTOK.



PaccTosiHus MEXTy COCEAHUMH Ipa()MTOBBIMM CIIOSIMH, OJIU3KOE K
Beanuune 0,34 HM.

Modens yanepodnol MHO20CIMERROT RarompyOKku

Copynighted by H. Nakahara






[IpoyHbii Marepuan, Kak
HA pAaCTSDKEHUE, Tak W Ha
U3ruo.

Ilox
JIEUCTBUEM MEXAHUYECKUX
HAIPSKEHUN, IIPEBBIIIAOIIAX
KPUTUYECKHE, HAHOTPYOKH HE
"pByTCs" M He "Iomarorcs', a
IPOCTO MEPECTPAnBAOTCA!




HccnenoBarenu n3 Rice University o pykoBoacTBoM bopuca
SIkoOCOHa YCTAaHOBWJIM, YTO YIJIEPOAHBIC HAHOTPYOKH BEIyT
ce0s KaKk «YMHBICE CaMOBOCCTAHABIMBAIOIIUECS CTPYKTYPbD»
(uccnegoBanue ObLI0 omyOnmkoBaHo 16 deBpans 2007 roma B
xypHane Physical Review Letters).



JJIeKTPUYECKHUE CBOMCTBA

HaHoTpyOKku













Nasep | BoaHo oxnaxpaembiv
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10 MKM
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MembpaHa
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Amnpens 2001 r, B padbore «Engineering Carbon Nanotubes and
Nanotube Circuits Using Electrical Breakdowny, coo0miaercs, 4ro
yccienosaread komnanud IBM BriepBbie OCTPOUIIN TPAH3UCTOP
Ha OCHOBE YIJIEPOJHBIX HAHOTPYOOK, HMMECIOIIHUX AuamMeTrp B |
HAaHOMETP, 1 JJIMHOU MOPsAKa €AUHUI] MUKPOH.




ABNSAIOTCSA 4acThIO (DPU3UYECKOIO IMpUOOpa - 3TO "HacakuBaHUE"
€€ Ha OCTPHE CKAaHMPYIOIIETO0 TYHHEJIbHOIO 1M AaTOMHOTO
CHJIOBOI'O MHUKPOCKOIIA.




Puc. 1. Cxema nonesoro TpaH3ncTopa Ha 0CHOBE

YrnepogHoi HaHoTE




Co3nanue noayrnpOBOAHUKOBBIX T€TEPOCTPYKTYP, T.€. CTPYKTYP
TANA METAUI/TIOJIYIPOBOJHUK HWJH CTBIK JIBYyX pa3HbIX

IMOJIYIIPOBOAHHKOB.

MeTann n3rub nonynpoBoOAHUK




HaHoTpyOKH MOXXHO HCIOJIB30BaTh KaK MHUKPOCKOIMHMYECKHUE
KOHTEHHEPHI IS MEPEBO3KM XUMMYECKH WM OHMOJOTHYECKHU
AKTUBHBIX BEIIECTB.
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Cnacuoo 3a enumanue!




