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Table 1.  The phase transition temperature of 1111-type dilute magnetic semiconductors, superconductors and antiferro-

magnets.
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Fig. 1. (a) The X-ray diffraction patterns for (La; ,Sr,)(Zn; ,Mn,)SbO (z = 0.025, 0.05, 0.075, 0.1); Trace of impurities ZnSb (*) are
marked; (b) the crystal structure of LaZnSbO; (¢) the Rietveld refinement of (Lag 551 o5)(Zng95Mng g5)SbO; (d) the lattice paramet-

ers of (La; ,Sr,)(Zn; ,Mn,)SbO.
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Fig. 2. (a) The temperature dependence of DC magnetization for (La; ,Sr,)(Zn; ,Mn,)SbO measured under field-cooling (FC) and
zero-field-cooling(ZFC) with external field of 100 Oe; (b) the plot of 1/(x — xo0) versus T for (La; ,Sr,)(Zn; ,Mn,)SbO, and the ar-
row marked the Weiss Temperature 0; (c)the derivative of moment versus temperature for (La; ,Sr,)(Zn; ,Mn,)SbO, and the ar-
row marked the Curie Temperature; (d)iso-thermal magnetization for (La; ,Sr,)(Zn; ,Mn,)SbO at 2 K.
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Table 2.  The Curie temperature 7., the Weiss

temperature 6, the effective moment M.y and the co-
ercive field H,.

BB 1./ K 0 /K Mg/ (ps/Mn)  H/ Oe
0.025 100 105 4.32 16000
0.050 141 202 468 17000
0.075 232 33.0 4.84 3500
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Abstract

Diluted magnetic semiconductor (DMS) that combines the properties of spin and charge degrees of
freedom, which has potential applications in the field of spintronic devices. In the 1990s, due to the
breakthrough of low-temperature molecular beam epitaxy technology, scientists successfully synthesized II-V
DMS (Ga, Mn)As, and developed some spintronics devices accordingly. However, the maximum Curie
temperature of (Ga, Mn)As is only 200 K, which is still below room temperature that is required for practical
applications. Searching for diluted magnetic semiconductors with higher Curie temperature and the exploring of
their magnetism is still one of the focuses at present. In recent years, developed from iron-based
superconductors, a series of novel magnetic semiconductors have been reported. These new DMSs have the
advantages of decoupled charge and spin doping, and each concentration can be precisely controlled. In this
paper, novel bulk diluted magnetic semiconductors (La;_,Sr,)(Zn; ,Mn,)SbO (z = 0.025, 0.050,0.075, 0.10) are
successfully synthesized, with the highest T, ~ 27.1 K for the doping level of z = 0.10. We dope Sr** and Mn?*
into the parent semiconductor material LaZnSbO to introduce holes and moments, respectively. The
ferromagnetic ordered phase transition can be observed in the samples with various doping concentrations. A
relatively large coercive field is observed to be ~ 5000 Oe from the iso-thermal magnetization measurement at
2 K. The (La;_,Sr,)(Zn; ,Mn,)SbO has the same crystal structure as the “1111-type” iron-based superconductor
LaFeAsO, and the lattice parameter difference is very small. It provides a possible material choice for preparing

the multifunctional heterojunction devices.

Keywords: diluted magnetic semiconductor, Curie temperature, magnetic ordering, coercivity
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