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Experimental Charge Density Distribution by
the Maximum Entropy Method
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The accurate charge density studies by the Maximum Entropy Method (MEM) utilizing
X-ray diffraction is outlined with some examples. The basic concept of the method is stated in
some details. In addition, some experimental charge densities are given to demonstrate the
usefulness of the method, such as endohedral metallofullerenes, metal hydride and intermetallic
compounds. In La@Cgo metallofullerene case, the extraordinary charge density distribution is
revealed, that is two La atoms form pentagonal dodecahedron charge density due to the hopping
motion inside fullerene cage. In MgH, metal hydride case, charge density peaks of hydrogen
atoms are clearly found in MEM charge density map, whereas no such charge density peaks are

found in direct Fourier charge density map.
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Fig.1 Plots of Entropy function, HOO P11 In P.0(10
P1)In(10 Py).
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Fig.2 An illustration of iteration process for KMnF; in
the MEM analysis. (a) MEM charge density for
(100) plane. (b) Observed and calculated structure

factors. (c) MEM charge density for (100) section.
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Fig.3 The calculated and observed structure factors of
KMnFs. The calculated values were obtained from
the MEM charge density shown in Fig.2(c).
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Fig.4 The direct Fourier transformed electron density
distributions of Si(110) plane. The contour lines
are (a) 20.0e/03, (b) 0.5€e/03 intervals.

® ®)
— — (%] %]
® ®) |3 '
| I—
10
(a (b)
Fig.5 The electron density distributions of Si(110) plane

obtained by MEM. The contour lines are (a) 20.0
e/03, (b) 0.1e/03 intervals.
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Fig.6 The MEM equal-charge density of La@Cso
molecules at 1.7 e/00 3. Pentagonal dodecahedral
La charge density is recognized in Icosahedral
Ceo fullerene.
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Fig.7 The structure of Sc,C.@Cgs molecules: (a)
schematic model, (b) half section of equi-density
(1.9 e/03) surface of MEM charge density.
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Fig.8 The electron density distributions of MgH, obtained
by (a) direct Fourier transform, (b) MEM.
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Fig.9 The electron density distribution of MgCu, obtained
by (Q)MEM and (b) FLAPW calculation.
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