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RFe12(R: rare-earth element) compounds with the ThMn12 structure have been 
extensively studied as a potential high performance permanent magnet materials before 
90's [1–7]. Since the molar fraction of Fe in the RFe12 compounds is the highest among 
various compounds, high spontaneous magnetization μ0MS is expected for RFe12. 
However, most of the RFe12 binary compounds are not thermodynamically stable. In 
order to obtain the RFe12 phase in a bulk form, the substitution of Fe with a stabilizing 
element M, such as Al, Cr, V, Ti, Mo, W, Si and Nb, is required, i.e., RFe12−x′Mx′[1–
4], where the reduction of μ0MS occurs as x′ increases [5].

Recently, we demonstrated that the Sm(Fe0.8Co0.2)12 compound has the excellent 
intrinsic properties of μ0Ms ~ 1.78 T, μ0Ha ~ 8 T and Tc ~ 859 K using a single 
crystalline thin film [8]. These intrinsic hard magnetic properties surpass those of 
Nd2Fe14B. One drawback of the Sm(Fe,Co)12 compounds is the low coercivity which is 
due to the lack of suitable secondary phases that can decouple hard magnetic grains. To 
decouple the exchange coupling in Sm(Fe,Co)12 grains, we have investigated the 
diffusion process with various non-magnetic materials. Cu-Ga diffused Sm(Fe0.8Co0.2)12
shows highest coercivity of 0.84 T as shown in Fig. 1 [9]. Fig. 2 shows the cross-
sectional elemental mapping of Cu-Ga diffused Sm(Fe0.8Co0.2)12 film. Cu atoms are 
enriched in the grain boundary of Sm(Fe0.8Co0.2)12 grains. It causes the enhancement of 
the coercivity of Sm(Fe0.8Co0.2)12 thin film.
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Fig1. Magnetization curves of 
Sm(Fe0.8Co0.2)12 thin film after 
the diffusion of Cu-Ga.

Fig. 2 Elemental maps of Sm(Fe0.8Co0.2)12

thin film after the diffusion of Cu-Ga.


