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More and more varieties of endohedral metall ofull erenes
are wming uwp as variety of encgpsulated metal atoms
incresse. Attradive behaviors of metal atoms inside
cabon cage;, giant thermal motion, metal cluster
formation, etc.,, have been reveded by structural
charaderization, so far. Those dharaderistic feaures were
found to be dosely related to the cage symmetry and the
eledrogtatic-interadion between the metal atoms and
cabon cage caused by the charge transfer from metals to
carbon cage. Here, we reported the striking novel feaure
of endohedral metallofull erene, which is a virtual metal-
carbon double caye reveded for La,@Cgg by synchrotron
radiation (SR) structural study. The result reveds that two
La aoms form dodecahedral charge distribution inside the
highly symmetric Cgq cage (11,).

A soot sample wntaining La,@Cg and cother La
metall ofull erenes was produced in dired-current (300~
400 A) spark mode under He flow at 50-80 Torr. The
separation and isolation of La@Cgy were done by the
two-stage high-performance liquid chromatography
(HPLC) method. The purity of La,@Cg, relative to ather
fullerenes was more than 999%. La,@Cg, powder
spedmen was grown from toluene solvent. The obtained
powder sample was aled in a dlica glass capillary
(0.3mmiint. diam.).

The synchrotron radiation x-ray powder experiment
with imaging plate (IP) as detedors was carried out by
Large Debye-Scheaer Camera & SRing-8 BL02B2. The
expaosure time was 6 hours. The wavelength of incident x-
rays was 1.0A . The x-ray powder pattern of La,@Cgy
was obtained with a 0.02° step from 3.0° to 35.0°in 26,
which corresponds, to 1.66 A resolution in d-spadng.

The eperimenta data were anadlyzed by the
MEM/Rietveld” analysis, which is a self-consistent
iterative analysis of combination of the maximum entropy
method (MEM) and Rietveld analysis. Most of the
metallofullerenes  structures; Y @Cg,”,  Sc@Cs,?..
La@Csza), SCZ@C844)1 SCa@Cazs), SCz@Caee) and
SC,C,@Css” have been successfully visualized as the
charge densities by the method using synchrotron
radiation powder data. The detail of this method is
described in the previous gudies. The cédl parameters are
determined as a=1828728) A, b=112120(4) A,
c=11.1748(4)A and p=107.91(1)° (monoclinic: P2,), by
the Rietveld analysis. The reliability fador(R-factor)
based on the Bragg intensities, R;, and weighted profile R-
fador, Rwp, were 6.3% and 26%, respedively. The
MEM charge density based on Rietveld analysis was
derived with 502 olserved structure fadors by dividing
unit cdl into 128<72x72 fdxels. The reliable fador of the
final MEM charge density was 3.8%.

The obtained MEM charge density clealy exhibits
six- and five-membered rings reveding the I, symmetry
of Cg cage. The dea pentagon-dodecaedral cage, which
should be due to the La @om, is reagnized inside the Cg
cage. To confirm that the darge density of this
dodecdnedral cage stems from the La aoms encgpsul ated
in the Cgo cage, the total charge of this interna cage is
counted. The obtained result is 1088e, which is close to

the number of eledrons of triply charged state of two La
ions (1080e). This is consistent with the result of the
previous gudy®. It is concluded that the dodecaedral
internal cage represents the two La @oms' distribution
encgpsulated inside the Cgy cage having the formal
eledronic structure, (La*"),@Cago’.
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