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Datasets and high-throughput DFT calculation
To collect the data of magnetic ternary alloys with B2 structure, we made high-throughput ab initio calculations—density functional theory (DFT) calculations based on Green’s function—using the Korringa–Kohn–Rostoker coherent-potential approximation (KKR-CPA) method implemented in the AkaiKKR software [1-3]. Multi-elemental disordered phases can be calculated using CPA, which can simulate them with high accuracy, especially in alloy systems [4-6].
The B2 crystal structure is shown in Figure 1(a), comprising two different sites denoted as X and Y in red and blue, respectively. The X and Y sites are populated by elements from the red and blue regions of the periodic table, respectively, as illustrated in Figure 1(b). X sites are populated by one or two elements selected from {Li, Mg, Ti, V, Mn, Fe, Co, Ni, Cu, Ru, Rh, Pd, Ag, Cd, Ir, Pt, and Au}, while Y sites are populated by one or two elements selected from {Li, Be, B, Mg, Al, Si, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Y, Zr, Nb, Mo, Ru, Ag, In, Sn, Sb, Hf, Ta, W, Pt, and Pb}. One of these sites is disordered and contains two elements (atom1 and atom2 in the csv file), whereas the other site contains one element (atom3 in the csv file). Consequently, the ternary alloys are represented as  and , where x denotes the composition in 0.2 increments. For instance, when two elements (e.g. Fe and Rh) are selected and disordered for the X site, only one element (e.g. Al) is selected for the Y site, the resulting ternary alloys are represented as Fe1-xRhxAl. This study only considers ternary alloys containing either Fe, Co, or Ni elements and thus comprises a dataset of approximately 17,000 magnetic ternary alloys.
 Lattice constants were determined to minimize the total energy. In the lattice constant optimization calculations, the spin–orbit interactions and relativistic effects were not considered. Therefore, the reltyp parameter was set to nrl. The imaginary part at the Fermi level (edelt) was set to 0.001. The bzqlty parameter, which determines the quality of the Brillouin zone mesh, was set to 3. The maximum considered angular momentum (xml) was 2. The exchange–correlation potential (sdftyp) was set to the local density approximation (mjw). The maximum number of iteration loops (maxitr) was set to 300. For the optimum lattice constant, high-precision DFT calculations were performed. In this calculation, the spin–orbit interaction and relativistic effects were considered. Therefore, the reltyp parameter was set to srals. The edelt, bzqlty, xml, and maxitr were set to 0.001, 6, 2, and 500, respectively. The lower end of the energy contour should not be on the core electrons nor on the valence electrons. Therefore, we first set the width of the energy contour (ewidth parameter) to a small value (i.e., 1) and verify that the lower edge of the energy contour is neither on the core electrons nor on the valence electrons. If the lower edge of the energy contour is on the core electrons or on the valence electrons, increase the value of ewidth slightly and verify again. According to this routine, the ewidth parameters were decided. If the ewidth can not be determined with this routine, the material has been removed from the datasets.
Based on the density of states (DoS) obtained from DFT calculations, magnetic moment M and spin polarization S were calculated. The S is represented by the following equation:

where n↑ and n↓ are the up spin and down spin DoS at Fermi energy, respectively. The Curie temperature Tc was estimated using the following equation:

where Efmg, Elmd, kB, c and n are the total energy of ferromagnetic states, local moment disorder (LMD) states [7], Boltzmann constant, concentration of magnetic atoms, and number of sublattices, respectively. LMD calculation for some materials did not converge, therefore, they were removed from the datasets used in previous study [8].
	There are a lot of high-throughput calculation databases such as AFLOW [9] and Materials Project [10]. The high-throughput calculation systems automatically and exhaustively perform ab-initio simulation. Therefore, not all materials in the datasets may be the most stable and synthesizable.
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中程度の精度で自動的に生成された説明]
Figure 1. B2-structured ternary alloy. (a) The B2 crystal structure, which comprises two different sites denoted as X and Y in red and blue, respectively. (b) A periodic table representing the elements of X and Y sites. One of these sites is disordered and contains two elements, whereas the other site remains fixed.
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