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A Co ultra-thin film on a Pt underlayer has attracted attention in the research field of spintronics because 

it brought new findings such as the realization of ferromagnetic phase transition by electric field in metal*1. 

If the thickness of Co layer is below the characteristic length of the exchange interaction, the Curie 

temperature (TC) of the system becomes smaller than that of bulk Co. In this work, we show that not only the 

thickness of the Co layer*2 but also the Pt underlayer dominates TC and the saturation magnetic moment of 

the system.  

Multilayers consisted of MgO(2 nm)/Co(0.3)/Pt(tPt)/Ta(2.5) from the surface side were deposited on 

intrinsic Si substrate using rf sputtering. The process gas was Xe and the sputter pressure was 0.2 Pa. tPt was 

varied from 1.35 to 2.15 nm. For the measurement of the magnetic moment, a SQUID magnetometer was 

used.  

Figure 1 shows Tc as a function of tPt. From the figure, one can see that TC linearly increased as 

increasing tPt and almost saturated when tPt ≥ 2.00 nm. Furthermore, the saturation magnetic moment per unit 

area measured at 10 K (ms/S) showed the similar dependence on tPt as shown in Fig. 1. These results, obtained 

in the sample with a constant Co thickness, suggests that the induced magnetic moment in the Pt layer due 

to the ferromagnetic proximity effect*3-5 plays a critical role to determine TC of the system, i.e., TC increased 

due to the increase of the thickness of the polarized part, tPt
p, in the Pt layer. The saturation of TC on tPt 

suggests that the tPt
p is ~2 nm, which is in good 

agreement with the previous report*5. tPt dependence 

of perpendicular magnetic anisotropy energy will be 

also discussed. 
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Figure 1: The Curie temperature (TC, closed 

circle) and the saturation magnetic moment 

(ms/S, open circle) as a function of the Pt 

underlayer thickness (tPt). 
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