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Report:
The aim of the experiment performed on CoSi2 was to reconstruct the three
dimensional electronic density in momentum space, with resulting measured
directional Compton profiles (DCP), i.e. measured with the scattering vector
aligned along with particular crystallographic directions in the samples (singles
crystals).
The experiment has been performed with the scattering angle settled at 1610
and the synchrotrons radiation has been monochromatized at 58 keV. We have
measured 9 DCPS using three samples of similar thicknesses and respectively
[100], [110] and [111] cut.
The data sets have been corrected for energy dependent effects such as
photoelectric absorption in the sample, the analyser and the air (photon path
between analyser and detector) by using a local correction program (P.
Fajardo, T. Buslaps, ESRF). Due to the flatness of the core profile in
momentum space, it is easy to subtract its contribution, evaluated using the
QSCF method (collaboration with A. Issolah, Tizi-Ouzou), from the total
measured DCP in order to get the valence DCP of interest alone. Experimental
valence profiles are normalized to the number of valence electrons per unit
cell in CoSi2.

At a first step, it is appropriate to compare the anisotropic profiles. Many of
the systematic errors inherent in both theory and experiment can be removed
when one directional profile is subtracted from another. Another point is the
multiple scattering : in an inelastic scattering experiment, the photon may
scatter more than once in the sample and multiple scattered photons are
detected at same time than the one-scattered photon. This multiple scattering
contribution, depending hardly of the sample shape and thickess, has to be
removed from total experimental DCP in order to get accurate information. A
way to avoid the multiple scattering correction is to use difference profiles of
DCP measured with samples of same thicknesses, shapes and orientation under
the beam. This is the case with DCPS measured along [100], [110] and [1 11]
directions.
On figure 1 is reported the experimental anisotropic profile (anisotropy
between [100] and [1 11] directions) together with theoretical results (LMTO
calculations performed by Thomas Jarlborg, Institute of Physics, University of
Geneva).
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We can notice a good qualitative agreement between measured and theoretical
anisotropy, even if the features of the theoretical anisotropy are more
pronounced than the experimental one. The collaboration with Thomas
Jarlborg is in progress to improve theoretical calculations.
These results have been shown at the 1995’ESRF users meeting : Electronic
density study of CoSi2, H. Kouba, Ch. Benin an G. Loupias.
The second step which is the most ambitious is to reconstruct the 3D map of
the electronic density in momentum space. Because we have no way to
experimentally discriminate the photons scattered more than one time, both
elastically and inelastically, this parasitic Compton profile is simulated by the
Monte-Carlo method (collaboration with J. Felsteiner, Israel).
This map is under construction, using the method of spherical harmonics.

