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H.W.Kroto, J.R.Heath, S.C.O’Brien, R.F.Curl, R.E.Smalley,
,,Cgo: Buckminsterfullerene”, Nature 318, 162 (14 Nov. 1985)
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R. Buckminster Fuller
amerikai épitész (1895-1983)

pl. ,,geodetikus kupola” montreali vildgkiallitas 1967
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MWCNT

sokfalu (koncentrikus)
szén nanocsovek
felfedezése

(TEM)

S.Iijima, Nature 354, 56 (1991)
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furnace at 1200° Celsius

water-cooled
copper collector

argon gas

nanotube "felt” growing
along tip of collector

graphite target

neodymium-yttrium- +1% Nl ’ CO

aluminum-garnet laser

SWCNT

egyfalll nanocsovek eldallitasa
Thess et al., Science 273, 483 (1996)
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CVD modszerrel térténd eldall

(chemical vapor deposition)
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karosszék

(armchair)

cikk-cakk
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Szén nanocso (elvi!) szarmaztatasa grafit sik (grafén) feltekerésébol
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C, kiralitas (,,feltekerési”) vektor = n-a; + m-a,
(10,5)

kiralis

movies downloaded from homepage of Dr Shigeo Maruyama



PASZTAZO ERO MIKROSZKOP

Atomic Force Microscope
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1.000 nm/div
3.000 nA/div



Pasztazo alagutmikroszkop (STM) felvételek
egyfalu szén nanocsorol




NanocsO lerakasa szuszpenzidbol forgodtarcsas (spin-coating) technikaval

100 nm

Results in individual tubes on electrodes !

Cees Dekker, Delft Univ of Teeh 13
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AFM image of an individual carbon nanotube between Pt
electrodes spaced by 50 nm. Tans et al., Nalure 3BE (1997) 474. T U
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,,bors0” = C60 (@ nanocso

hokezelés

duplafalt szén nanocsd

a belso cs6 atméroje = 0.5-0.9 nm

S.Bandow et al., CPL 337, 48 (2001)
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A ,legkisebb belso atmerojli cso
= linearis szénlanc

félxgzefé félvezetd
szénlanc @ (7,1)
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Alkalmazasi lehetoségek
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kémiai szenzorok nanoelektronika: .. kiillonleges mechanikai
(funkcionalizalas) n-m oszthatd 3-mal — fémes tulajdonsagok:
a tobbi félvezetd6 — nano-1C erds, konnyt, stabil, flexibilis
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Field Emission Applications
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CNT cold cathode
X-raysource

Oxford Instrument - e
X-ray spectrometerusing
CNT cold cathode X-ray SOHEGE
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; 3.'...- Diamond
CNT diode field

X_ray SOUI’CGS emission lamp

slide from J. Robertson, 2005
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MNanotube/
metal cathode

SCIENCE, VOL 297, 2 AUGUST 2002
Carbon Nanotubes—the Route Toward Applications
Ray H. Baughman, Anvar A. Zakhidov, Walt A. de Heer
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molekularis tranzisztor

drain
electrode
source l
electrode

nanotube \
molecule

C. Dekker
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Calculated strain vs charge in single-wall

carbon nanotubes {n,n)
WASP, GGA calculation, G. sSun, M. Kertesz, J. Kurti, R. Baughman]
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Szén nanocso szonyegbol szott fonal

T
200 um ! '

Zhang, Baughman, Science 306 1356 (2004)

slide from J. Robertson, 2005
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Fig. 2. SEM images of (A) singles, (B)
two-ply, and (C) four-ply MWHNT
yarns, as well as (D) knitted and (E)
knotted MWNT yarns.

slide from J. Robertson, 2005
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The Fountains of Paradise
by Arthur C. Clarke
Sci-Fi (1979)
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Szen nanocsovek osszehasonlitasa mas anyagokkal

Anyag Young modulus Szakito- Suruseg
(GPa) szilardsag (GPa) (g/cm®)
SWNT 1054 30 1.3
MWNT 1200 30 2.6
Szenszal 250-700 2-3 1.8-2.1
Acél 208 0.4 7.8
SEpoxid” 3.9 0.005 1.25

Fa 16 0.008 0.6
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The Fountains of Paradise
by Arthur C. Clarke i
Sci-Fi (1979)
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“Face it, Fred—you're lost!"”

http://lwww.phys.psu.edu/~crespi/images/lost.gif
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