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Report:

The count rates for x-ray emission excited by monochromatic radiation are notoriously
low, but we found that using a refocusing mirror placed between the Dragon exit dit
and an efficient grating spectrometer [1] gave very satisfactory results (-300 Hz). They
were a least an order of magnitude higher than at second generation synchrotron
radiation sources equipped with insertion devices and comparable to a linearly polarized
beam at the Advanced Light Source. This encouraged us to use two shifts to look into the
possibility of studying the magnetic properties of rare-earth (RE) systems. The Dragon
monochromator combined with the Helios | undulator provide unquestionably the best
access to the RE 3d excitation thresholds presently available, but the Mss fluorescence
yields are even smaler than the transition metal L yields. We chose a Ce-Fe multilayer
system and, to further test the sensitivity of the system, we also studied a hydrogenated
CeH2-Fe multilayer [2]. For trivial reasons (we wished to keep venting and rebaking to a
minimum) we did not optimise this part of the experiment for magnetic measurements
but concentrated on differences in the resonantly excited spectra from the two samples.

It is well known that the 4f radia charge density of Ce (as in other RE'S) lies inside that
of the 5p core level which explains the weakness of the solid state interactions.



What makes Ce particularly interesting is that the 4f-orbitals tail out far enough to make
it conceivable that a 4/-band is formed. In the metal, the 4f and 54 states hybridize
leading to a non-magnetic ground state. X-ray absorption MCD has shown that a small
4f magnetic moment is present, however, when Ce is alloyed to a 3d ferromagnetic
element [3]. Our resonant x-ray emission spectroscopy (RXES) results are presented in
the figure. It is becoming evident that (RXES) provides new insight into charge transfer
excitations (see Ref. 4 for example). Here the interesting hybridization effects
unquestionably deserve further attention. An accompanying proposal develops further
the information which can be extracted from such experiments.
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Figure 1. 3ds;,—4f excitation to main peak (884 eV) and above (889 eV) [top row]:
3dzp—4f excitation to below main peak (899 eV), to main peak (901 eV)
and above (904 eV) [bottom row].
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