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Ferromagnetic semiconductors (FMSs) are realized by introducing magnetic ions in semiconductor hosts. The
magnetic interaction between the doped magnetic ions is mediated by the spin of the carriers, and such
ferromagnetism is called carrier-induced ferromagnetism. For this decade, Fe-doped III-V FMSs such as n-type
(In,Fe)As [1], n-type (In,Fe)Sb [2], p-type (Ga,Fe)Sb [3], and insulating (ALFe)Sb [4] have been grown by
molecular beam epitaxy (MBE). In contrast to these Fe-doped III-V FMSs, (Ga,Fe)As shows paramagnetism [5].
Recently, to unveil the origin of the ferromagnetism, the electronic structures and magnetic properties of the Fe-
doped III-V FMSs have been studied by soft x-ray spectroscopy [6,7,8].

In this study, we have focused on the paramagnetic Fe-doped III-V semiconductor (Ga,Fe)As. The comparison
of the experimental results between paramagnetic (Ga,Fe)As and other Fe-doped I1I-V FMSs is helpful for unveiling
the mechanism of the ferromagnetism. We have conducted resonant photoemission spectroscopy (RPES) and x-ray
magnetic circular dichroism (XMCD) measurements at the Fe L, 3 absorption edge on the (Gag.95,Fe0.05)As thin film
to reveal the electronic structure and magnetic properties. Figure 1(a) shows the photon energy dependence of the
RPES spectra at the Fe L3 edge. The RPES spectra in the vicinity of the Fermi level (£¥) suggest that the e state of
(Gag.9s,Feo.05)As is vacant [see Fig. 1(b)]. In contrast, the e state is partially occupied by elecctrons in (Ga,Fe)Sb
and (AL Fe)Sb. Analyzing the magnetization curve by XMCD shown in Fig. 1(c), a part of the Fe ions makes nm-
scale Fe-rich domains in (Gages,Feo.05)As. The domain size in (Gag.os,Feo0s)As is an order of magnitude smaller
than that in the Fe-doped ITI-V FMSs [6,7]. The result indicates that the short-range magnetic interaction among the

Fe ions is dominant in (Gag.s,Feo.0s)As. Based on the observations, we have found that the occupancy of the ¢
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