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With the advent of the Kraetschmer-Huffman historical breakthrough on the macroscopic synthesis of Ceo in the
late summer of 1990, | decided to stop all my research so far doing in the area of spectroscopy of gas-phase
molecular clusters. Since then, my Odyssey in and quest for the so-called nano-carbons started. Thanks to the
brand-new and wonderful world of fullerenes, metallofullerenes, carbon nanotubes and nano-peapods, | have been
able to entertain (and still entertaining !) “the pleasure of finding things out” as Richard Feynman once put it in an
interview by a BBC television program in 1981. | believe that as long as one has big dreams and lay groundwork for
the dreams one will achieve them. My quest for nano-carbons is still on the way.
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Figure 1. “Villa Hotel Barleben am See* in Konstanz, Germany.
A small but marvelous hotel.
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Atom in a cage

Not abstract art, but
concrete evidence of
something that fuller-
ene specialists had
hoped and suspected to
be the case, the figure
shown here demon-
strates that a metal
atom can indeed be
trapped within a cage -
of carbon, The contours
map the electron
density across a section
through the metallo-
fullerene Y@Cg,, the |
shorthand notation for
yttrium in an 82-carbon
cage. The pink and
swollen bulge inside the circle's lower structure, derived from X-ray powder
rim shows the high electron density diffraction experiments, may finally allay
expected to be associated with the any doubts. Details of the experiment,
yttrium atom — here clearly ensconced carried out by Japanese researchers M.
within the blue carbon framework. Takata et al. at Mie and Nagoya
Theory and experiment had both Universities, can be found on pagedﬁof
suggested that this was so; but the new  this issue.

Figure 2. “Atom in a cage”. The editor of Nature magazine
highlights the first X-ray structural analysis of a metallofullerene
(Y@Cs2) in a Views and News section. The corresponding study was
published in the same issue of Nature (1995). Across-sectional view
of the total electron charge density of an Y@Cs2 metallofullerene
molecule. The Y atom is not in the center but very close to the
carbon cage of Cs2 fullerene.
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Figure 3. Schematic water-soluble gadolinium metallofullerenes,
Gd@Cs2(OH)n (n=35-45) , have shown highest MRI relaxibity.
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Figure 4. Spin-echo MRI images of a wistar rat (male, 10 micro-mol
Gd/kg) with water-soluble Gd@Cs2(OH)a4o prior to (left) and 30 min
after (right) the administration.
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Figure 5. Schematic diagram for zeolite-CCVD (catalyst- supported
chemical vapor deposition) growth of double-wall carbon nanotubes.
Heat-resistent zeolites are mandatory for the efficient synthesis of
double-wall carbon nanotubes.
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Figure 6. High-resolution TEM image and the corresponding schematic
picture of Gd@Cs2 metallofullerene encapsulated in single-wall carbon
nanotube, (Gd@C82)n@SWNT
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Figure 8. Schematic diagram for the first metallofullerene FET.
The typical distance of the two electrodes is 400 nm.
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