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ABSTRACT

In this study, magnetic properties of the strontium ferrite were theoretically investigated by Ab initio (first principle) method. The
influences of various additives on the magnetic properties of the strontium ferrite were analyzed to designed new composition of the
strontium ferrite system with high magnetic characteristics. As shown in the results, the total magnetization of the strontium ferrite
was 42.55 Mg. Based on the DOS results, the magnetic characteristics of the strontium ferrite were mainly influenced by Fe atoms
at 6 positions in the unit cell. Also the La-Mn strontium ferrite has the superior magnetic property than the Mn strontium ferrite.
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Fig. 1. The schematic structure (a) of the strontium ferrite
StFe 049 With Gorter’s magnetic ordering (b).s)
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Table 1. Calculated Ground State Energy (E,), Magnetization and Fermi Energy of the Pure and the Partially Substituted Strontium

Ferrite by ab-Initio Calculation

“Mn “FFe ’)Co Ni >La-Mn
E, [eV] . —454.8338 -474.5212 —450.5121 ~449.2906 -404.5743
Total Magnetization [Mg] 46.44 42.55 43.12 47.83 53.16
Magnetization of special atom [Mg] 3.524 -3.437 2370 0.655 3.781
Fermi energy [eV] 42640 3.8421 4.1970 42441 42691
8pin polarization [%)] 68.25 26.04 36.79 831 71.20

(1)StMnFe; 045

(2)SrFe 049

(3)SrCoFe Oy

(4)SI'N1FC] 1 O]g

(5)Lag 5Srg sMnFe; Oy

(6)Spin polarization [%]=(SNT— NI )Y(INT+IN|)x100 (%)
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2. The charge density of (a) Mn, (b) Fe, (¢) Co, and (d) Ni
(0110) on the plane of the substituted strontium ferrite
system.
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Fig. 3. The density of state (DOS) of the strontium ferrite : (a)
the total DOS and (b) the partial DOS at 3d orbital state
of the Fe atoms,
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Fig. 4. The schematic structure of strontium ferrite StFe ;0.
In this structure, 2, 7, 13, 14, 19, 24 Fe atoms are higher
influent on magnetization.
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Fig. 5. The comparison of experimental magnetization on bulk
type and calculated magnetization of the substitution
atom on strontium ferrite.
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Fig. 6. The density of state on the special atomic position of SfTTMFe11019. TM is transition metal : (a) Mn, (b) Co, and (¢) Ni.
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