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Report:

The target of this project was to investigate the dependence of the induced magnetic moments
of a 5d element, this is W, on the crystallographic and the local chemical environment. In
order to fulfill our task we have performed XMCD measurements on a unique combination of
materials, giving us the possibility to make precise exchange of atoms and environments like
the ones that have been done up to now only in a computer calculation: type (A) Feq; W3 and

type (B) (FeCo)y;Wj3 alloys have exactly the same crystallographic body centered cubic (bcc)



structure with the same lattice parameter, the only difference being that in (B) two Fe atoms
at ordered positions in the unitary cell are replaced by Co. So, one succeeds in keeping the
same bcc crystallographic structure, which is the natural one for W, while changing precisely
its chemical environment. We have probed two samples of type (A): a bulk sample and a 50
nm thick film. One step beyond, type (C) Coo;W; alloys bring the W atoms in an exotic
hexagonal structure not encountered for bulk W. The XMCD results are compared to data
recorded on type (D) Fe/W multilayers, see also [1]. Before taken them to synchrotron, the
high quality of all samples was verified via x-ray diffraction experiments. In Fig. 1 we present
the XMCD spectra at the L,-edge of W for three of the above mentioned samples, as
indicated. Obviously, the magnitude of the XMCD changes strongly depending on the
different environment around W. A more careful view shows also small changes in the
relative intensity of spectral features. Since the lattice has been kept the same (bcc), these
changes could be attributed to differences in the electronic structure. Figure 1 confirms our

predictions. A precise analysis and details will be provided in a forthcoming publication [2].
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Figure 1: XMCD spectra at the W Lj-edge of representative samples as indicated.
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