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YTiO3 charge densities: comparison of synchrotron / laboratory diffraction data

Nicolas Claiser!, Ariste Bolivard Voufack!, Mohamed Souhassou!, Emmanuel Wenger!, Slimane Dahaouil, Zeyin Yan2, Jean-Michel
GiIIet2, Kunihisa Sugimoto3, Masa-hisa Ito4, Holger ott>
1CRM2 / Université De Lorraine, Vandoeuvre-IEs-nancy, France, 2CentraleSupelec, Chatenay-Malabry, France, 3JASRI/ Spring-8,

Kouto, Japan, 4photon Factory of KEK & Gunma University, Gunma, Japan, SBruker AXS GmbH, Karlsruhe, Germany
E-mail: nicolas.claiser@univ-lorraine.fr

The title compound, YTIO3, is a perovskite which presents ferromagnetic ordering at low temperature (below 29K). The
saturation moment (0.84uB.mol-1) corresponds to a single unpaired electron located on the Ti atom [1]. A previous
neutron diffraction experiment showed that the magnetic structure is in fact more complex, with a main ferromagnetic
ordering component along the c-axis and two weak antiferromagnetic components along the a and b axes [2]. The present
work is part of a more general project aiming to characterize the magnetic pathways using the joint refinement of X-ray,
polarized neutron diffraction and Compton scattering experiments [3].

Charge density modeling of inorganic materials remains a challenging task due to problems related to the presence of heavy
elements; very good or almost perfect crystallinity and high symmetry. Crystal structures with heavy elements have small
suitability factor [4] (0.133 in this case) and the good crystallinity induces extinction effects. Moreover, a relatively small unit
cell leads to rather few low-order reflections that carry most information concerning valence electrons. Finally, systematic
errors in X-ray data can originate from a variety of sources such as beam instability, absorption, integration errors.... To
reduce these effects, but also to enhance the intensity of the high-order reflections, the ideal data collection relies on a small
size crystal, an intense high-energy monochromatic radiation (very short wavelength) and very low temperature (He) [5].
Two high resolution data were collected, one at 20K at Spring8 (BL 02) in the ferromagnetic phase and one at 100K in the
paramagnetic phase.

This talk will focus on comparing the two data collections but also the resulting charge density model refined.

This work is part of the MTMED (Multi Technique Modelling of Electron Densities) project supported by the French ANR
agency. The authors thank Pr. C. Lecomte and Dr. B. Gillon for fruitful discussions and Pr M. Takata for help during the data
collection.
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