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Report:
Scientific Background
The greatest advantage of x-rays in magnetism research is a possibility to disentangle spin 
and orbital magnetic moments. It is routinely done with XMCD method, which gives an 
element selectivity but relies on a number of approximations: determination of the number of 
holes, exact knowledge of the magnetic dipole term <Tz > etc. Another approach is to use the
non-resonant magnetic x-ray diffraction. It has been developed in 1972 but is rarely used due 
to the weakness of the signal [1, 2]. With the present performances of ID12 the signal is 
expected to be not so small.

We proposed to measure the ratio of spin/orbital magnetization in UFe2 using non-resonant 
magnetic diffraction of circularly polarized x-rays and interference with charge scattering [1, 
3],  and to compare data with XMCD data taken on the same crystal under exactly the same 
experimental conditions. In combination with the ab initio calculations the result will also 
allow us to find spatial distribution of spin and orbital moments and their possible non-
collinearity. 

Experimental details
Due to the inability to transport UFe2 across the border, measurements were taken on  
another rare-earth crystal CeFe2 with the same symmetry. 



Results
We have measured the absorption energy dependence of CeFe2 near the Ce L2 and L3 edges 
with right and left circular polarized beam and with the two opposite directions of the 
magnetic field directed perpendicular to the beam (fig 1-3).
Measurements of non-resonant magnetic diffraction was not done because of failure of 
beamline equipment.
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Report Summary

Fig.1. XANES and XNCD*50 spectrum near L2-
edge of Ce in CeFe with magnetic field B = 2 Tesla.

Fig.2 XANES and XNCD*50 spectrum near L2-edge
of Ce in CeFe2 with magnetic field B = -2 Tesla.

Fig.3.XANES and XNCD*50 spectrum near L3-edge



of Ce in CeFe2 with magnetic field B = -2 Tesla.


