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{ Report:

Following our successful work on the M edges of NpO, (see exp. report on HE-302) we started this
experiment at 8 keV and with a Ge analyser to search for extra peaks that would be associated with an
internal lattice distortion, i.e. arising from a displacement of the oxygen atoms below Ty, In the previous
experiment (HE-302) there had just been time for a rapid scarch for these effects, but without an analyser in
place. Despite the much better signal to noise with an analyser, no extra peaks were found in the most likcly
positions in reciprocal space at the level of ~ 10°* of the charge peaks. This is some 3 orders of magnitude
less than the extra peaks found in the case of an intemal distortion in UQ, {1]. Interestingly, we were able
to see charge truncation rods from the surface of this rather perfect crystal.

We then turned our attention to the L edges of first NpO, and then NpP, since both crystals are in the same
holder. The L, , edges are at 21.58 and 17.59 keV, respectively, and the experiments are difficull A LiF
polarisation analyser used in o =+ x is absolutely necessary to improve the signal to noise, but the onc
available is not the best of crystals. In the case of NpO, we did nof find any evidence for intensity
associaled with either L edge. However, in the case of NpP (known 10 have a 3+, 3-) magnetic structure
(2] at low-T we did find such scattering, at both edges. The spectra are shown in Fig. 1. The L, edge
intensity has a double peaked structure. Notice that these spectra have been corrected for absorption,
deduced from the fluorescence data. The intensity at the L, edge fs much weaker than that at the Ly and
shows a single peak. Although the shape of the spectra are similar to that found for the light rare earths (we
have comparable data to thatin Fig. 1 fora Nd compound on 1D20), there is an important difference. In the
lanthanides the L, is greater than the L intensity for the light rare carths, whereas this appears. o be
reversed in the actinides - see also the work on UPd,Si, L edges {3]. Since the branching ratio (L,/L,) has
been the subject of many papers (sce, for example, Ref. [4]) this difference cannot casily be understood,
since in both the lanthanides and actinides the principal magnetism is from f shells, and the matrix clements
involve transitions from p to d shells. Further work is necessary to clarify this situation.
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Figure 1 ‘ 1

L edge spectra for NpP after correcting for the absorption by using the measured fluorescence, which is
used to deduce the absorption cocfficient as shown in the top panel. Note the two peaks at the L, position,
and also that the signal is considerably stronger at the L,.
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