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Fig. 1. (Color online) Schemeatic diagram of B2 structure.
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Fig. 2. (Color online) Tota energy of FeX (X = Al, Si, Ni, Ga, Ge, Sn) as afunction of lattice constant.
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Tablel. Calculated lattice constants a, energy differences between NM and FM states DENM-FM, bulk moduli B, tetragonal shear constants C',
moduli of easticity Cy; and C;,, magnetic moments m, and magnetostriction coefficients A001.

a ABnwewm B C Cu Ci m (ug) A001

A) (meV) (GPa) (GPa) (GPa) (GPa) Fe X (ppm)

FeAl 2.882 36 174 58 251 135 0.74 -003 -5

FeNi 2.863 28 175 74 274 126 2.72 -0.70 +6
FeSi 2.772 0 - - - - - - -

FeGa 2913 44 192 39 244 167 0.78 -0.04 -84
FeGe 2.924 0 - - - - - - -

FeSn 3.223 55 86 8.8 98 80 183 -007 522
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Fig. 3. (Color online) Total energy (solid line) and MCA energy (dashed line) of FeX (X = Al, Ni, Ga, Sn) caculated as a function of tetragonal
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Magnetostriction of B2-structured FexX (X = Al, S, Ni, Ga, Ge, and Sn) Alloys:
A First-principles Sudy

Sunchul Lee, Dorj Odkhuu, Oryong Kwon, and Soon Cheol Hong™
Department of Physics, University of Ulsan, Ulsan 680-749, Korea

(Received 18 July 2013, Received in find form 22 August 2013, Accepted 22 August 2013)

In this study we investigated magnetism and magnetostriction of B2-structured FeX (X = Al, S, Ni, Ga, Ge, and Sn) using a first-
principles method, in order to survey the possibility of developing a transition metal based magnetostriction materid. The Full-
potentid Linearized Augmented Plane Wave method was employed for solving the Kohn-Sham equation within the generdized
gradient approximation for exchange-correlation interaction between electrons. FeX aloys are stabilized in ferromagnetic states except
for the FeS and FeGe aloys. Magnetogtrcition coefficients of FeX (X =Al, Ni, Ga, and Sn) were caculaed to be -5, +6, -84,
—522ppm, respectively. It is noteworthy that the magnetostriction coefficient (-522ppm) of FeSn is larger than that (+400ppm) of

Gafenol.

Keywords : magnetostriction, first-principles calculation, Fe-based aloy, magnetism
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