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FePt is a promising candidate material for heat-assisted magnetic recording due to its large 
magnetocrystalline anisotropy [1]. However, to obtain such high anisotropy, as-sputtered films need 
to be annealed above 500oC to transform the disordered face centered cubic (FCC) phase to the 
ordered L10 phase [2]. Meanwhile, in order to facilitate perpendicular recording, MgO seedlayers 
and MgO laminations are used to promote FePt thin films grown along the [001] direction [3-5].  
 
In this study, a series of FePt/MgO multilayers were sputter deposited at room temperature as 
Si\SiO2(substrate)\seedlayer(46 nm)\MgO 6 nm\[(FePt X nm, X=2.5, 3, 3.5, 4)\(MgO 6 nm)]x3. The 
samples were characterized with a Philips CM20 in both the as-sputtered condition and after 
annealing at 700oC for 30 minutes. Selected-area diffraction (SAD) patterns indicated that the as-
sputtered FePt/MgO multilayers had strong (001) texture and post annealing successfully 
transformed the disordered FCC phase to the ordered L10 phase (Fig. 1). Plan view and cross-
sectional samples characterized by energy-filtered TEM (EFTEM) with a Philips CM30 equipped 
with a Gatan image filter (GIF) showed that Fe was not uniformly distributed between the MgO 
layers in the X=2.5 nm sample after annealing, whereas continuous Fe layers were observed in the 
X=4 nm sample even after annealing (Fig. 2). Spectrum lines acquired with a Philips CM200FEG 
operated in STEM mode and with Emispec Vision software revealed that the as-deposited FePt 
multilayers were not uniform in composition along the growth direction (Fig. 3a). However, this 
composition gradient was removed after annealing (Fig. 3b). For the magnetic properties, the 
coercivity was found to be inversely proportional to the thickness of the FePt layers (Table 1). This 
inverse proportionality might result from the discontinuity of the FePt between the MgO layers. For 
the thinner FePt/MgO multilayers, the discontinuous FePt layer increases the coercivity since it 
behaves more like a granular medium where magnetic grains switch more coherently. On the other 
hand, the grains are more exchange coupled in the thicker FePt/MgO multilayers due to the 
continuous magnetic layers and the switching mechanism is consequently less coherent [6]. 
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TABLE 1.  Coercivities and squareness ratios of annealed FePt/MgO multilayers  
FePt layer thickness (nm) Hc (kOe) S 
2.5 11.47 0.98 
3 10.58 0.99 
3.5 6.98 0.99 
4 6.51 0.99 
 
 

FIG. 1.  SAD patterns of FePt/MgO 
multilayer with X=4 nm. (a) 0o, (b) 60o tilt 
in as-sputtered condition, (c) 0o, (d) 62o tilt 
in annealed condition. 

(a) (b) 

FIG. 2. EFTEM Fe maps of FePt/MgO 
multilayers with (a,b) X=2.5 and (c,d) X=4 
nm for (a,c)as-sputtered, and (b,d) annealed 
samples. 

FIG. 3. Characteristic X-ray intensity profiles of the FePt/MgO multilayers with X=4 nm.  
(a) as-sputtered, (b) after annealing. 
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