Abstract

The ordering temperature of FePt films grown on PtMn underlayers was reduced due to
phase transformation of the PtMn L1y phase. The in-plane coercivity of 10 nm FePt on 50 nm
PtMn underlayers was 7688 Oe after annealing at 325°C. An exchange field of 554 Oe was also
observed, which indicates that PtMn may not only induce the ordering of FePt at a reduced

temperature, but also may provide extra anisotropy.

We then use MgO (001) substrates to grow perpendicular PtMn/FePt films. The presence
of PtMn eliminates the strip domains; observed in.(001) FePt directly grown on MgO, and
forms special rectangular domains.: As the thickness of .the FePt increases, the switching be-
havior of samples with PtMn underlayer changes from-rotation dominant type to the domain
wall motion dominant type. On the contrary, samples-without PtMn layer show domain wall
motion dominant type for all thickness we studied: “As-the thickness of FePt reaches 50nm,
sample shows strong vertically correlated-magnetization reversal due to the large static mag-
netic energy. The coercivity of all samples are enhanced by inserting the PtMn layer. The
enhanced coercivity is related to the changes of the morphology and exchange coupling be-
tween antiferromagnetic PtMn and FePt. Moreover, we found that the PtMn/FePt samples
form special graded anisotropy profile in which the soft layer is in the middle of the magnetic
layer. Therefore, the PtMn underlayer can induce the ordering of FePt and is also a good
underlayer for perpendicular growth of FePt. Moreover, the diffusion of Mn from PtMn makes
the FePt become a graded media, in which a soft layer is formed and helps the magnetization

reversal of the FePt layer.
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