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sets. Therefore, there are only two reports of high-resolution magnetic
Compton experiments [2, 3] in this decade.

A new setup of the Cauchois-type x-ray spectrometer for Compton
scattering experiments installed on BLOSW at SPring-8 allows us to
perform high-resolution experiments within a reasonable beam time.
This spectrometer employs an X-ray image intensifier as a position
sensitive detector. Using this spectrometer, a high-resolution magnetic
Compton profile of iron single-crystal was measured with a
momentum resolution of 0.14 atomic units. The statistical accuracy is
approximately 4% at p,=0. The experiment shows a good agreement
with the theoretical prediction [1].

[1] Kubo Y., Asano S., Phys. Rev. B, 1990, 42, 4431. [2] Sakurai Y. et.al., J.
Condens. Matter, 1994, 6, 9469. [3] Cooper M. J. et. al., J. Phys. Chem. Solids,
2000, 61, 512.
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The effect of Fourier series truncation errors on the electron
density distribution (EDD) of LiMn,0,4 has been examined using the
single-crystal synchrotron X-ray diffraction data and the molecular
dynamics (MD) simulation[1]. The MD crystal structure factors
obtained from each MD snapshot taken at 2fs intervals in real space
were time-averaged and then reversely Fourier transformed to
calculate EDD in a similar way to the X-ray data. The EDD thus
obtained in the range sin6/A < 3.33 A™! was scarcely affected by the
series truncation errors, indicating unambiguously that a small portion
of Li does exist close to interstitial positions near the 16¢ site of the
space group Fd3m. The residual EDD assuming a partial structure
with eliminating Li atoms also reproduced a mostly correct picture
about the distribution of interstitial Li atoms, even though the value of
sin®/ of the MD data was reduced to 0.80 A", The interpretation of
EDD obtained from the single-crystal synchrotron X-ray diffraction
data was thus verified and reinforced from the MD simulation, not
only by looking at the real space distribution of atoms in the snapshots
but also by a close examination of their Fourier transform.

[1] Tateishi K. et al., Annual Report of Ceram. Res. Lab.,2005, 4, in press.
Keywords: electron density distribution, Fourier methods,
molecular dynamics
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X-ray diffraction is at present the main experimental technique to
obtain the electron density distribution in crystals. Use of the new
advanced area detectors allows measuring the ultra-high resolution
data almost routinely. Speed of data collection and its quality is
optimized when an integrated system for data collection, reduction
and structure solution is used. The presented system allows for
immediate control of the data quality in terms of such parameters as
diffraction limit, completeness, and redundancy during the
experiment. The experiment simulation module may minimize the
influence of profile overlap and detector obstructions on data
completeness. The further optimization can be accomplished by the
use of specifically adjusted oscillation angle for each scan. The
precise determination of diffraction intensities in the resolution shells
between 0.7A and 0.38A is achieved by separate treatment of K,;-Ky,

split. The ultra-high resolution, high quality data allow for precise
analysis of interactions continua for all pairs of interacting atoms. The
application of this approach to several systems will be presented.
Keywords: charge density, data collection, K -K,, split
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The electron density of the phosphate of L-histidinium phosphoric
acid (LHP), experimentally obtained by X-ray and neutron diffraction
data, is used for a detailed study involving ab initio calculations and
topological analysis of both the electron density and the electrostatic
potential [1][2].

As the L-histidinium presents a large dipolar moment and LHP
crystals are non-centrosymmetric, this material has potential non-
linear optical properties. These properties strongly depend on the
crystal packing which, in this case, involve very short hydrogen
bonds.

The results of this analysis on the LHP electron density allow a
good characterization of the intermolecular interactions and a better
understanding of the crystal packing. Moreover, the topological
analysis of the electrostatic potential proves to be a useful tool to
study the interaction of the molecules with its environment.

[1] Bouhmaida N., Dutheil M., Ghermani N.E., Becker P., J. Chem. Phys.,
2002, 116, 6196. [2] Leboeuf M., Koster A.M., Jug K., Salahub D.R., J. Chem.
Phys., 1999, 111, 4893.
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The assembly and evaluation of a new in-lab facility for the rapid
collection of charge density quality diffraction data will be presented.
The system uses an 18 kW Mo rotating anode generator, graphite
monochromator, large curved image plate, and an open flow helium
cryostat. The rational for the choice and operating conditions of each
of the components will be discussed. The need and application of a
flood field correction will be demonstrated. Data integration with the
program VIIPP [1] was shown to be superior to any other program
available to us. Proof of principle experiments have been carried out
in under a day. The quality of the diffraction data obtained at 15 K to
(SinB/M)max = 1.32 A has been evaluated from the statistics provided
by SORTAYV [2], and by the quality of the multipole refinements [3]
as judged by final R factors, residual maps, deformation density maps,
etc. Although not as fast as a synchrotron experiment, a home source
is always available, is more stable than most synchrotrons, and has no
travel overhead associated with its use.

[1] Zhurova E.A., Zhurov V.V., Tanaka K., Acta Cryst., 1999, BS5, 917. [2]
Blessing R.H., Cryst. Rev., 1987, 1, 3. [3] Koritsanszky T., Howard S.,
Mallison P.R., Su Z., Ritcher T., Hansen N.K., XD. 4 computer Program
Package for Multipole Refinement and Analysis of Electron Densities from
Diffraction Data. User's Manual, University of Berlin, Germany, 1995.
Keywords: charge density, home X-ray source, rapid collection
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Detailed investigation of the charge density distribution in
concomitant polymorphs of 3-acetylcoumarin [1] in terms of
experimental and theoretical densities show significant differences in
the intermolecular features when analyzed based on the topological
properties via the quantum theory of atoms in molecules [2]. The two
forms, triclinic (form A) and monoclinic (form B) crystallize in
centrosymmetric space group, form A in P 1 (Z'=2) and form B in
P2,/n (Z'=1) and pack in the crystal lattice via weak C-H...O and C-
H...m interactions. The electron density maps in two forms
demonstrate the differences in the nature of the charge density
distribution in general. The net charges derived based on the
population analysis via multipole refinement and also the charges
evaluated via integration over the atomic basins and the molecular
dipole moments show significant differences between the two forms.
The lattice energies evaluated at the HF and DFT (B3LYP) methods
with 6-31G** basis set for the two forms clearly suggest that form A
is thermodynamically stable compared to form B. Mapping of
electrostatic potential over the molecular surface showing dominant
variations in the electronegative region bring out the differences
between the two forms.

[1] Munshi P., Venugopala K. N., Jayashree B. S., Guru Row T. N., Cryst.
Growth Des., 2004, 4(6), 1105. [2] BaderR. F. W., Atoms in Molecules: A
Quantum Theory, Oxford University Press, Oxford, UK, 1990.

Keywords: charge density distribution, polymorphs, lattice energy
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Topological analysis of the experimental charge density of
Fe(CO)3(m*-C4Hy) (1) based on high resolution X-ray diffraction data
collected at 100K is presented. The nature of the metal-ligand
interaction is examined using the Atoms in Molecules (AIM)
approach. The interaction between the iron atom and the carbon atoms
of the trimethylenemethane ligand has been explored in depth.
Theoretical DFT studies on the molecule calculated at the B3LYP/6-
311++G(2p,2d) level show close agreement with the experimental
results.

ORTEP diagram of Fe(CO)3(n*-C4Hs)
Keywords: experimental charge density, DFT, carbonyl
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The electron density distribution of diopside at ambient conditions
has been determined by X-ray diffraction and refined through the
multipole model of electron density, following the formalism of

Stewart [1].
The final multipole refinement includes two extinction
parameters, according to the Sabine model, and two kappa

expansion/contraction parameters (one for O and the other for Si, Ca
and Mg valence monopoles). The expansions over the spherical

harmonics were truncated at the octopole level.

Topological analyses of the electron density and its Laplacian
distributions [2] reveal that the bonding character of the four Si-O
bonds is intermediate between ionic and covalent, as previously found
for stishovite and coesite. As expected, the Mg—O and Ca—O bonds
are definitely ionic. Determination of the atomic basins results in
charges of +3.2(2) e for Si and —1.6(1) e, on average, for the oxygen
atoms. The charges calculated for Mg and Ca are very close to the
formal values. Our atomic charges are then more ionic than the
corresponding ones determined by Sasaki et al. [3].

The program VALTOPO [4] was used for refinements and
topological analysis of the experimental density.

[1] Stewart R. F., Acta Crystallogr. Sect. A, 1976, 32, 565. [2] Bader R. F. W.,
Atoms in Molecules - A Quantum Theory, Oxford University Press, Oxford,
1994. [3] Sasaki S., Fujino K., Takéuchi Y., Sadanaga R., Acta Cryst. Sect. A,
1980, 36, 904. [4] Bianchi R., Forni A., J. Appl. Crystallogr., 2005, 38, 232.
Keywords: charge density distribution, topological properties of
charge distribution, silicates
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Intra and intermolecular interactions of bio-molecules are
investigated in terms of topological analyses. Ultra high resolution
data helped us to determine the more accurate positions of atoms in
protein and nucleic acid. We could find the hydrogen atoms in the
difference Fourier maps. We also introduce the bio-molecule databank
to the macromolecule and describe the more exact electron density of
the structures. The electron density could be transferred to
macromolecules as a multipole model which may be used to derive
some physical properties including bond orders, electrostatic potential,
hydrogen bond energies, bond paths, and atomic domains, atomic or
fragment charges and their possible delocalization. When we build an
adequate databank of the electron densities, it will useful to refine
more accurately the lower resolution crystal structures. The electron
densities are obtained both from X-ray diffraction data at low
temperature and from a periodic density functional theory calculation.
The features of the deformation densities, Laplacian distributions,
bond pathes, and atomic domains are shown to describe the variety
bonding. All the interactions are verified by the location of the bond
critical point and its associated topological properties.

Keywords: charge density studies, multipole model, topological
properties of charge density
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Aromatic nitramines rearranges under the influence of elevated
temperature or diluted mineral acids. The migration is entirely
intramolecular, i.e. the N-nitro group shifts three or five atoms from its
original position, still remaining bound to the aromatic residue [1].
The mechanism of the nitramine rearrangement remains still unclear.
Analysis of charge density distribution in aromatic nitramines could
bring the grounds for electron reasons of their interesting properties
viz. structure—reactivity relationships and the role of an acidic catalyst.
Charge density of chosen aromatic nitramines have been studied to
understand those special properties. Conjugation between z-electron
systems should divert the charge distribution within the NNO, group
and give rise to some observable changes in its geometry and
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