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[ Introduction]

Anisotropic magnetoresistance (AMR) is a phenomenon whereby the resistivity of a material changes in response to
the direction of an external magnetic field (Hex). AMR represents a significant magnetoresistance effect and finds
wide-ranging applications in fields such as magnetic sensors and magnetic storage. FesN is an interesting ferromagnetic
material showing negative AMR and the anomalous cos46 term (C4) significantly increase at low temperature (T).1®
AMR of FesxNixN films with x = 1 and 3 have been reported, but the origin of C4 is still unclear.®) In this study,
FesxNixN films with smaller incremental changes in x were fabricated and their AMRs were measured.

[ Experiments]

The epitaxial FesxNixN films were grown on MgAl,04(MAO)(001) substrates at 450 °C by molecular beam epitaxy.
Fe and Ni were supplied by electron beam gun and N was simultaneously supplied by radio-frequency plasma gun. The
structures of the samples were characterized by reflection high-energy electron diffraction and x-ray diffraction. The
Ni/Fe ratio, x, in FeaxNixN films was characterized by electron probe micro analyzer as x =0, 0.6, 1.2, 1.6, and 2.2. The
samples were microfabricated into a Hall bar shape, and AMR were characterized by using a physical properties
measurement system. The sample was rotated under a steady Hex 0f 3 T as shown in Fig. 1, and AMR was measured by
four-probe method while changing the relative angle between Hex and the current under different T of 6, 75, 200, and
300 K for all the sample.

[Results]

The FesxNixN films were epitaxially grown on the MAO(001) substrates, but the uniform FesxNixN phase was hard
to form with the increase of Ni composition and started to decompose into FeNi at approximately x = 2.2. The
relationship between T and AMR ratio (ramr) in the FesxNixN films with different x is shown in Fig. 2. In the sample
with x = 1.2, 1.6, and 2.2, the ramr value is positive at 300 K. In contrast, negative rawr is obtained at 300 K in the
samples with x = 0 and 0.6. The absolute value of ramr gradually increased with the decreasing T and the sign of ramsr
of the samples with x = 1.2, 1.6, and 2.2 became negative. Particularly in the FesN film, the |ramr| rapidly enhanced to
9.8% at 6 K, which is much larger than the reported |ramr| for FesN films grown on MgO(001) and SrTiO3(001)
substrates.>® The negative spin-polarization of density of states at the Fermi level (P) in FesxNixN is reported.®)
Considering a theoretical model reported in ref. 6, the combination of negative ramr and negative P obtained at low
temperature region means that minority spin transport is dominant in the FesxNixN films with x of 0 to 2.2. T
dependence of C4 will be discussed in the presentation.
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Fig. 1 A schematic geometry of the transverse AMR measurement. Fig. 2 Temperature dependance of AMR ratio of FesxNixN films.
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Temperature dependence of anisotropic magnetoresistance effect considering crystal orientation of Co-based
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Fig.1 Angle and temperature dependence of AMR ratio of (a) Co,MnGe and (b) Co,FeSi.
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