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Introduction

The creation of some nanoelectronic devices
requires rigid fixation of nanotubes orientations in
direction perpendicular to crystal surface. One of
the way to solve the problem is discussed in the

paper.

Results and discussions

The nanoconstruction of principally new type —
open (6,6)-nanotube, which grows from (0001)-
surface of graphite and compose the indivisible
whole with higher graphite monolayer. The con-
struction in whole is similar to tower; below we
use “tower” as term for meaning of construction.

Let’s describe the process of “creation” of
tower more detailed. One can mark centre of any
hexagon on the graphite surface and remove 24
atoms from the first three coordspheres in higher
graphite monolayer (this atoms are disposed in
foundation of created tower). As result in the
higher graphite monolayer the almost round hole
appears. In the boundary of the hole 24 carbon at-
oms from fourth coordsphere are disposed. Namely
this atoms participate in formation of firm covalent
bonds with 24 carbon atoms disposed at the edge
of open carbon (6,6)-nanotube. The construction
contains six 7-members cycles near the tower
foundation, which are not typical for carbon frame-
work’s constructions. But in spite of this, the con-
struction is very stable: binding energy in 10-20
times exceed absorption energy of nanotube with
graphite surface.

We consider also construction of two nearly
disposed towers. The results of DOS calculations
clearly show the essential role of interactions of
electron states in nanotubes through graphite
monolayer.
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It’s clear the lots of nanotubes can grow from
the graphite surface, forming different well-
regulated structures, for example, quasi-two-
dimensional hexagonal lattice.

Calculations are performed in scheme, which
use empirical Tersoff-Brenner method [1,2] for
approximate determination of equilibrium geome-
try with following quantum chemistry calculations
in framework of semiempirical PM3 method [3],
making also more precise geometrical parameters
of equilibrium configuration. Ab initio Hartree-
Fok method RHF [4] in basis STO-3G and 3-21G
is applied for calculations of full energy, heat of
formation and one-electron states density at fixed
geometry of structure only at the last stage.

The results of our calculations are in quality
agreement with [5]; the authors of the paper ex-
perimentally observed (4,0)-nanotube with di-
ameter 0.33 nm, which growths from more thick
nanotube with diameter 1.5 nm.

Conclusions
The possibility of existence of T-
constructions based on carbon nanotubes,

which grow from graphite (0001)-surface and
compose the indivisible whole with higher
graphite monolayer is predicted .
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HAHOKOHCTPYKIUMU T-THUITA HA (0001)-IIOBEPXHOCTHU I'PA®UTA
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Beenenne

[Ipu co3gaHnu HEKOTOPBHIX HAHORJIEKTPOHHBIX
YCTPOUCTB TpeOyeTcs pacroyiaraTh HaHOTPYOKH
BOJIN3M TMOBEPXHOCTH KpHCTAJIa B HAIpaBICHUH
NEPIEHIUKYIISIPHOM K TMOBEPXHOCTH, IPUYEM OpU-
eHTaIMsl HAaHOTPYOOK NOJDKHA OBITH CTPOTO (DHK-
cupoBaHa. B paborte oOcyxkmaercss OIUH M3 BO3-
MOJKHBIX ITyTEH peLIeHus! JaHHOH poOIeMbl.

Pe3ysabTaThl u 00Ccyx1eHue

TeopeTnyeckn ucclielOBaHA HAaHOKOHCTPYKIIUS
MIPUHITMITHAIBHO HOBOTO THIA — OTKpHITas (6,6)-
HaHOTpYOKa, pactrymas u3 (0001)-moBepxHOCTH
rpaduTa ¥ COCTABIIAIONIAS C BEPXHUM MOHOCIOEM
rpadura egwHOEe Ienoe. B meaoM KOHCTPYKIUS
HalTOMUHAET OAallHIO; Jajee MBI TaKk U OyaeM ce
Ha3bIBaTh.

OnmieM mporecc «co3mgaHus» OamrHu Oonee
moapobHo. OTMEeTHM Ha TOBEPXHOCTH Tpadwura
LOCHTP OJHOTO M3 HMICCTUYTI'OJIbHUKOB U YJAJIMM U3
BEPXHEr0 MOHOCJION Tpadura 24 aroma yriepoja,
MIOTIABIIINE B TIEPBBIE TPU KOOPACHEPHI U JIekKAaIre
B OCHOBaHMM Oynyiieit Oamnu. B pesynbrate B
MOHOCJIO€ Tpadura oOpaszyercss MOYTH KpYTIoe
OTBEpPCTHE, Ha TPaHUIE KOTOPOTO Haxomsarcs 24
aToMa yriepoja W3 YeTBEpTOil Koopachepsl.
NmMenHo 5TH aToOMBI 00pa3yrOT MPOYHBIE KOBa-
JICHTHBIE CBSI3U C 24 aTOMaMH YTJIepoja, pacroio-
JKEHHBIMH TI0 KParo OTKpPHITOH (6,6)-HAaHOTPYOKH.
Bo3Hukaromass KOHCTPYKIUSI COJEPXKHUT BOJIU3U
OCHOBaHU OalllHHU MIECTh CEMUYICHHBIX IHKJIOB,
YTO BOOOIIE TOBOPS HETUITMYHO IS KapKAaCHBIX
KOHCTPYKIMI Ha OCHOBe yriepona. Hecmotpst Ha
3TO, KOHCTPYKIIUS B IIEJIOM OKa3bIBACTCS UPE3BBI-
YaifHO YCTOWMYMBOUM M CTAOWIILHOW: SHEPTHs CBSI3U
B 10-20 pa3 mpeBBIIIacT SHEPTHIO aACOPOIHMH Ha-
HOTPYOOK Ha IIOBEPXHOCTH rpaduTa.

[Momumo 3TOTO, HCCIIEAOBAaHA KOHCTPYKLHMS W3
IBYX PSIIOM PAcHOJIOKEHHBIX OamreH. Pe3ynbraTs
pacuera DOS yka3pIBaloT Ha CyIIECTBEHHYIO POJIb
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B3aMIMOJICWCTBUSL DIIEKTPOHHBIX COCTOSHUH B Ha-
HOTpyOKax dYepe3 TpaduToByr0 MHOMIOKKY. Oue-
BUAHO, YTO Ha IMTOBCPXHOCTU Fpa(i)I/ITa MOXET pacTu
MHOXECTBO HAaHOTPYOOK, o00pa3ys pa3iu4HbIC
YHOPSIIOYEHHBIE CTPYKTYPHI, HampuMmep, KBa3Wj-
BYMEPHYIO T€KCarOHAILHYIO PEIIETKY.
PaBHOBecHas reoMeTpusi Ompenensiach  C

IIOMOIIBIO XOPOIIIO HW3BECTHOTO AMITHPUIECKOTO
merona Tepcodda-bpennepa [1,2]. [Tocnexyromniue
KBaHTOBOXMMHYECKHE PacCUeThl, B Mpoliecce KOTOo-
PBIX YTOYHSIACH PABHOBECHASI T€OMETPHS, BBITION-
HJINCh B paMKax IOyIMITMPHYECKOTO METOoJa
PM3 [3], u nums Ha 3aKITIOYUTEIIEHOM dTare st
pacuera 3JIEKTPOHHOH CTPYKTYpBI MPH (UKCHPO-
BaHHOW T€OMETPUN MPUMEHSIICS HEIMITUPHUUECKUH
meron Xaptpu-Poka [4] B 6asucax STO-3G u 3-
21G.

Hamm pesynpratel cornmacyrores ¢ paboToii [5],
B KOTOPOW 3KCIEPUMEHTAILHO 0OHapyskeHa (4,0)-
HaHOTpyOKa auametpa 0.33 HM, pacTymias B BUJe
OOKOBOT0 OTPOCTKA U3 OOJIee TOJIICTOH HAHOTPYOKH
nuameTpa 1.5 Hm.

BriBoabI

IIpenckazana BO3MOKHOCTH CyleCTBOBaHHS
T-KOHCTPYKIHMII HAa OCHOBe HAHOTPYOOK, pac-
Tymux Ha (0001)-nmoBepxHocTH rpadura U co-
CTABJSAOIINX C BEPXHMM MOHOCJI0eM rpapura
eINHOe LeJioe.
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