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Detection of Magnetic Frustration Effects in Cr-Based Nanoscale

Thin Films using Nuclear Resonant Scattering
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In order to study local magnetism in metallic thin films, ¥Fe nuclear resonant scattering measurements
were performed at BL11XU. X-ray beams corresponding to the ’Fe Mdssbauer transition energy were
monochromatized into a width of several meV and injected to samples containing a >'Fe (90% up) layer as
a probe layer. The time spectra of X-rays resonantly scattered from the probing nuclei were successfully
obtained for samples with an *’Fe(0.2 nm) layer deposited on a Cr(10.0 nm) layer at various temperatures. It
was found that the beat patterns of these spectra are different between the samples with and without an
%Fe(1.0 nm) underlayer, suggesting that the magnetic structure of the Cr layer is changed by the existence of

the underlaid ferromagnetic *Fe layer.
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Fig. 1 Nuclear resonant time spectra for an >’Fe (0.2 nm) layer deposited on a Cr(10.0 nm) layer (a) with and (b) without an

3Fe(1.0 nm) underlayer at 250, 200, 120, and 83K.
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