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Investigation on Magnetic Frustration Effects in Cr-Based Nano-Films
using Nuclear Resonant Scattering
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Magnetic properties of nanoscale Cr films and monatomic *’Fe probe layers deposited on them were
investigated using *’Fe nuclear resonant scattering. It was observed that the time spectra of X-rays resonantly
scattered from the probing nuclei were different among samples with different Cr layer thickness and also
between samples with and without a ferromagnetic *’Fe(10 nm) layer under the Cr layer. The results suggest
that the magnetic structure of the Cr layer and also the magnetic hyperfine field at the *’Fe probes are changed

by the existence of the underlaid ferromagnetic *’Fe layer due to the magnetic frustration effect at the *Fe/Cr

interface.
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Fig. 1 Nuclear resonant time spectra for an *'Fe(0.2 nm) layer deposited on a Cr film with
and without an 5(’Fe(lo nm) underlayer at 300, 83, and 25 K
(a) MgO(001)/Cr(10 nm)/57Fe(0.2 nm)/Cr(1 nm)
(b) MgO(001)/Cr(1 nm)/*Fe(10 nm)/Cr(4 nm)/*’Fe(0.2 nm)/Cr(1 nm)
(¢) MgO(001)/Cr(1 nm)/**Fe(10 nm)/Cr(10 nm)/*’Fe(0.2 nm)/Cr(1 nm)
(d) MgO(001)/Cr(1 nm)/*Fe(10 nm)/Cr(17 nm)/"Fe(0.2 nm)/Cr(1 nm)
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