[image: dummy]Presentation title: Rare-earth free permanent magnet –transition 3d metal and Si doped iron phosphide (Fe2P)
Corresponding Author name: Otgonzul Narantogtokh
Affiliation: 1Department of Physics, National University of Mongolia, Ulaanbaatar 14201, Mongolia
2Institute of Physics and Technology, Mongolian Academy of Sciences, Ulaanbaatar 13330, Mongolia
3National Institute for Computational Sciences, Oak Ridge, TN 37996, USA
4Department of Physics, Incheon National University, Incheon 22012, South Korea
[bookmark: _GoBack]Email ID’s: Otgonzulnaran@gmail.com
WhatsApp No: +97695496252
Other Authors if any: N. Otgonzul,1 D. Sodkhuu1,2, T. Tsevelmaa1, N. Tsogbadrakh1,*, B. Khongorzul2, E. Uyanga2, N. Jargalan2, D. Sangaa2, Kh. Odbadrakh3, N. Batnyam4, and D. Odkhuu4
Presentation type: (Oral presentation)
Since neodymium–iron–boron (Nd2Fe14B) permanent magnet was developed in 1985 (J. Appl. Phys. 57, 4094 (1985)), a permanent magnet with higher performance has not been reported yet. Ever since, search for permanent magnet materials that do not contain rare-earth elements, but compatible to ferrites in price, is underway. The iron phosphide (Fe2P) compound forming in the hexagonal structure has attracted much experimental as well as theoretical attention due to its peculiar magnetic properties. From a technological point of the Fe2P compound is interesting due to its large uniaxial magnetocrystalline anisotropy, thus being a candidate for a good permanent magnet. It has not been found in the application due to its low Curie temperature. A main goal is applied research has been to try to increase the Curie temperature by certain alloying substitutions without decreasing the anisotropy energy. In this presentation, we will review the properties that make a material good permanent magnet, including saturation magnetization, uniaxial magnetocrystalline anisotropy, maximum energy density product, Curie temperature, and thermodynamic stability and discuss our approach to designing new permanent magnet rare-earth free elements while retaining a comparable performance with Nd2Fe14B. In addition, preliminary results of our density-functional theory calculations, implemented in VASP, through the collaborations with our collaborators at the Incheon National University, South Korea, and Oak Ridge National Laboratory, USA, for the selected FePMn, FePSi, and FePMn-Si alloys, will be presented.
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