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Large perpendicular magnetic anisotropy of the new ferromagnetic

semiconductor (Ba,K)(Zn,Mn),As, single crystal
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Ferromagnetic semiconductors (FMSs) have attracted much attention in the field of spintronics. Recently,

a new FMS Ba;..K.(Zn;.,Mn,),As, was synthesized in bulk form [1], which crystalizes in the tetragonal

ThCr,Si;, structure (I4/mmm) as shown in Fig. 1. The host compound BaZn,As; is a semiconductor with a

narrow band gap of 0.2 eV. When holes and spins are introduced by K and Mn substitution for Ba and Zn,

respectively, a ferromagnetic ground state is realized. With 30% of K and 15% of Mn substitution, the Curie

temperature (7¢) reaches 230 K for polycrystalline samples (60 K for single crystals) and the carrier

concentration 8 x 10 c¢m™. Because the crystal structure is inherently anisotropic, sizable magnetic

anisotropy would be expected. In fact, large perpendicular magnetic anisotropy was observed by SQUID
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Fig. 2 XAS and XMCD spectra of
Bay 904K0.006(Zn0 80sMng 195)2AS».
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measurements. In the present study, we have investigated the
magnetic anisotropy of this material by means of angle-
dependent x-ray magnetic circular dichroism (AD-XMCD)
measurements  [2].  Bag.g04Ko.096(Zng.g0sMng 195)2As,  single
crystals were grown by the arc-melting solid-state reaction
method. AD-XMCD measurements were performed at BL-
16A2 of Photon Factory. Measurement geometry is shown at the
top right of Fig.2, where Mn L, 3-edge x-ray absorption (XAS)
and XMCD spectra are also shown. The spectra look similar to
those of (Ga,Mn)As and exhibit multiplet features. This suggests
the localized nature of the Mn 3d electrons supporting the idea
of carrier-induced ferromagnetism, where itinerant holes
mediate ferromagnetic interaction between the localized spins.
The angle-dependent measurements yielded very large
perpendicular magnetic anisotropy with anisotropy field Hx of
0.8 T, which is promising for future applications such as
magnetic memories.
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