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Analysis Wizard offers three methods for initial structure determina-
tion:  a) Direct method, b) Direct space method and c) Charge flipping 
method.
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Electron density, in all its representations, plays a key role in the 
understanding of the nature of interatomic interactions and chemical 
bonds. In case of molecular magnetic materials, as the experimental 
electron densities rely on high resolution X-ray diffraction experiments, 
it is necessary to go further and enrich the electronic model by the 
use of complementary techniques such as unpolarized and polarized 
neutron (PND) diffraction or Compton scattering. This implies to be 
able to include all these different experimental contributions into a 
unique electronic model, and to carry out a joint refinement. In this 
respect we are developing a new program to model the charge, spin and 
momentum densities (ANR CEDA project [*]).

We will report on the first charge and spin densities joint refinement 
applied to the molecular magnetic compound MnCuPba, (Fig.1 [1],[2]). 
The results are consistent with the previous separated studies of spin 
and charge densities. This method can bring new insights in the nature 
of interactions in the solid.

Fig.1. ORTEP view of the MnCuPba complex chain structure at 100K
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The metal(III) oxyhalide MOX structures with M = Ti, V, Cr and 
X = Cl, Br are isostructural with FeOCl at room temperature  [1-7] 
(they are built by slabs consisting of M2O2 bilayers enclosed by layers 
of X atoms; the interaction between the slabs is of the van der Waals 
type; the symmetry is orthorhombic, space group Pmmn), but they 
show different magnetic order at low temperatures [8-15]. In CrOCl 
one phase transition was observed towards antiferromagnetic ordering 
[13].

We have performed low-temperature single-crystal X-ray 
diffraction experiments at the synchrotron Hasylab/DESY (Hamburg, 
Germany) to explore the nuclear structure and the development of 
nuclear superstructure peaks (h , k+½ , l) below TN = 13.5 K. We found 
the phase transition at TN to be associated upon cooling with a loss of 
symmetry from orthorhombic towards monoclinic [16]. We also have 
observed by magnetic susceptibility measurements a second phase 
transition at Tc2 = 27.8 K.

Our low temperature powder neutron diffraction experiments 
at the neutron reactor FRM-II (Garching, Germany) indicate the 
low temperature phase below TN as a monoclinic fourfold magnetic 
superstructure (a × 4b × c) with respect to the room temperature phase 
and the intermediate phase (TN ≤ T ≤ Tc2) as an incommensurately 
modulated magnetic superstructure. Both magnetic phases are analyzed 
with Rietveld refinements against the powder neutron diffraction data. 
For the structure of the low temperature phase the extended magnetic 
superspace group symmetry P 21/m 1’ (0σ2σ3) 0ss (monoclinic, a-
unique) is applied, the extended magnetic superspace group symmetry 
of the intermediate phase is P mmn 1’ (0σ20) s0ss (orthorhombic). The 
additional symmetry operator (1’, s) in the extended symbol stands for 
the time inversion operator combined with an additional shift of ½ of 
the modulation function to describe antiferromagnetic order [17].
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