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Fourier syntheses providing electron density maps 
always show series-termination errors due to the limited 
experimental resolution. The worse the resolution, the 
worse the quality of the map: peaks are misplaced with 
respect to the true positions, positive and negative peaks 
occur, the peak profile is deformed. Two new algorithms 
have been developed aimed at reducing the resolution bias. 
The first one works in direct space [1,2], the second one in 
reciprocal space [3]. They are able to improve both peak 
positions and peak form in such a way that the map better 
fits the real atomic electron density. The new procedures 
have been introduced in EXPO2009, the strengthened and 
updated version of EXPO [4] and applied to the electron 
density maps provided by Direct Methods. Organic as 
well as metallorganic powder structures with non-atomic 
resolution experimental data have been tested. In spite of 
the difficulties in structure solution by powder data, the 
new approaches succeeded in several cases which could 
not be ,solved without the resolution bias correction. The 
theory of the resolution bias correction and its application 
by EXPO2009 will be presented.
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Despite its long history and the recent advances in theoretical 
methods, computer speed and experimental devices, powder 
pattern indexing can still be a challenge. More plausible 

different unit cells are often suggested, among which the 
identification of the correct cell can be difficult. The cell 
reliability is generally assessed via historical figures of merit 
(i.e., M20 by De Wolff [1] and FN by Smith & Snyder [2]) 
that sometimes fail. Usually the space group identification 
follows the indexing. We propose a new approach which 
simultaneously determines the unit cell and the extinction 
symbol by N-TREOR09 (the evolved version of the indexing 
package N-TREOR [3]). A new figure of merit has been also 
introduced in N-TREOR09. It has been proved to be more 
powerful than M20 and combines the contribution by M20 
with additional parameters like the number of unindexed 
lines, the agreement between the calculated and observed 
profiles, the degree of overlap in the pattern, the symmetry 
suggested by the automatic evaluation of the extinction 
group. N-TREOR09 has been also enriched by an improved 
indexing procedure in the triclinic system and integrated 
into EXPO2009, the updated version of EXPO2004 [4]. 
The main features of N-TREOR09 and its applications to a 
large set of test structures will be described.
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Beetween all cubic (C15) Laves phases, widely investigated 
for years, the YFe2Dx  system is especially interesting 
because of its magnetic properties. The structure of 
particular YFe2Dx deuteride  depends on deuterium content, 
likewise  deuterium and magnetic ordering temperatures 
[1].
The most rich phase of this system under ambient condition 
- YFe2D4.2 – is formed as a cubic (Fd3m) and monoclinic 
(Pc) above and below deuterium ordering temperature, 
respectively. The deuteriums in disordered (cubic) structure 
partially occupies 3 sites, while occupancies in fully 
ordered monoclinic structure equal to 1 for almost all of 
18 deuterium sites. Deuterium atoms make polyhedras (1 
tetrahedron, 7 trigonal bipyramids  – fig.1) around iron with 
distances Fe-D between 1.62-1.83 Å. [2] 


