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/* Inthe hard X-ray energy range (E > 3 keV), the polarization analysis of magnetic X- \ M lgi %pelelCathnS. P P . g
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and orbital magnetic structures of solids Radius of CUrV. 250 mm —  DExp. Refl
« The branching ratio between the X-ray scattering channel and the Auger emission is S ~ s10ey | — ;m ES}'{_
close to 10” for soft X-rays, to be compared with some 0.3 in hard X-rays. This Optical Iayo_u_t \ g 10 .
property is responsible for the signal intensity limitations in soft X-rays. Thus up to of thetest facility "™\ .- >
now the routine investigation of the polarization properties of soft X-ray magnetic = 450 eV
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section with respect to hard X-rays and in perspective higher sensitivity to magnetic jw“
properties. These have been recently exploited for structural magnetic investigations, Experimental Efficiency as Linear polarization analyser ))&g\\\!j‘\y,
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- I the recent years, Partial Photon Yield (PPY) spectroscopy has been demonstrated a ~I% :'IPhr:c]JCIrei}cC;ilorgtio FOM = (I-1)/(1.+1)
powerful tools to investigate the element specific local magnetic properties of =
condensed matter and the scattering angular dependence . This has been done Z -8.0x10° O
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« We show that a proper choice of the scattering layout allows to join the energy * I\ A /' J}l"‘!‘?“\\\/&'l 15 20 23 30 39
and polarization selectivity of MultyLayer (ML) devices to obtain a more 0.0- ANUWLINY) A\ Theta (degrees)
versatile PPY detector and a linear polarization analyzer.
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 Results from a test case experiment on Co are presented, that demonstrate the Theta (degrees)
| feasibility of the polarization analysis in the most demanding case: the
\ Investigation of local magnetic properties. /

Test experiment on Co metal
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Optical design
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Simulation of a spherical multilayer
as a band pass filter for the detectionof the
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Conclusions

\ X-ray magnetic diffraction

« We demonstrate the possibility of a routine use of ML devices as tunable PPY
detectors and polarization analysers in the soft X-ray range.

« The test experiment showed a 100% extrapolated linear polarization of the soft
X-ray magnetic scattering of Co metal.

« The quality of the signal testifies the possible extension of the approach to less
demanding application, namely the study of magnetic superstructures by soft

~

y

References

D. Gibbs, Physica B 159, 145 (1989).
H.A. Durr et al., Sicence 284, 2166 (1999); E. Dudzik et al., Phys. Rev. B 62, 5779 (2000).
L. Braicovich, A. Tagliaferri, G. van_der_Laan, G. Ghiringhelli, N. B. Brookes,

Phys. Rev. Lett. 90, 117401 (2003).
L. Braicovich, G. van der Laan, G. Ghiringhelli, A. Tagliaferri, N. B. Brookes,
Phys. Rev. B 66, 174435 (2002).
The intrinsic reflectivity is calculated with the Fresnel equations using the online software at

http:// www-cxro.lbl.gov.




