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Report:

The emergence of superlattice periodicities at htetansulator transitions in hole doped perovskite
oxides responds to a rearrangement of the locatiatetructure, and electron and spin density distron.
Originally, the ionic model based on a checkerbo&yde atomic distribution served to describe tbe |
temperature charge and orbital ordered (COO) pharsging in half- doped manganites.

However, in the last years, the exploitation obremt x- ray scattering (RXS) capabilities has sthow
the need to revisit these concepts and improveithare. Yet, we have realised that COO is a moramon
phenomenon than expected that can be observedioeaange of doping levels.

In this experiment we have recorded RXS experini@ata on La,Srn.+xMnO, for x=0.5 and x=0.6.
The half-doped compound was first studied by MunakEl] with this technique. His interpretation dfet
checkerboard phase in terms of a mixture of \vamd Mr* ions has been later challenged but the basis of
the tensorial formalism applied to analyze the olesk superlattice reflections has remained mortess
unaltered. We have reproduced the experimentaltsesbtained on LgSn sMnO,4 and also recorded other
COO- related reflections, in addition to a compledéarization and azimuthal dependence study. &g [
write soon a paper solely dedicated to the anabfdisese experimental data.

The comparison to the x=0.6 case is crucial simre0f5<x<0.67 an incommensurate COO-kind
insulator phase has been also described at low2Z0(230 K) [2]. We have observed OO and CO related
superlattice reflections cc~(h+e, h+e, 0) andQco~(h+2¢, h+2¢, 0), Z=1-X, for h=1,2. Our results permit
to extract several conclusions. First, energy arichathal dependent spectra are nearly identicddath
x=0.5 and 0.6 cases, apart from a significanthuced intensity in the latter. This induces to thotkthe
prevalence of the checkerboard model in the CO©nmaensurate phase. Nevertheless, any temptation to
propose a simple MiYMn** ionic distribution to account for the formal avgeaMn > for x=0.6 sample is
difficult to compatibilize with the T dependent nseeements. They confirm that superlattice reflextin
this compound are incommensurate and reflectionleMndexes vary with T [3]. The combination okte



results leads us to suggest the existence of amimensurate charge density wave, where charge atamtul
is not only supported by Mn atoms but also La &g O.

In our opinion, structural distortions in the lonphase with respect to the high T tetragonal phese
an important ingredient that needs to be integratedhe COO model to better evaluate the charge
disproportionation between inequivalent Mn sitekisTmight be very small, as previous works on eslat
materiales have shown [4].

A structural study on this series is currently umdsy at ID31 beamline and we hope to combine
these and RXS results got in ID20 to be able tp@se a consistent structural and electronic madéhe
COO phase.
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