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139 139 -4.6950
129 129 -4.6573
127 127 -4.6578
51 51 -4.5832
164 71 -4.7011
147 12 -4.6658

Xf #

Ry /nm

D, /eV

Y
Eu-Eu 0. 47468 3. 8052 7.3546
Ni-Ni 0.27930 10. 0624 7. 8084
Si-Si 0. 39462 6. 2481 6. 2455
Eu-Ni 0.32355 10. 6949 8.7249
Eu-Si 0.33671 11. 5378 8. 0883
Ni-Si 0.31035 8.9748 6. 7146
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RABES ¢/nm b/nm c/nm o/ (°) B/(°) y/(°) ;jg:;zﬁv ZEES a/nm b/nm c/nm o/ (%) B/(°) y/(°) ;;;:;Tv
139 0.400 1.300 1.500 90 85 90 -0.9101 139 0.399 0.399 0.972 90 90 90 —4. 6950
139 1.000 1.600 0.900 88 90 90 0. 0534 139 0.399 0.399 0.972 90 90 90 ~4. 6950
139 1.500 0.400 1.000 90 85 90 -0. 8609 139 0.399 0.399 0.972 90 90 90 —4. 6950
139 1.500 0.399 0.972 90 90 88 -0.8151 139 0.399 0.399 0.972 90 90 90 ~4. 6950
139 0.399 1.500 0.972 85 90 90 -0.8171 139 0.399 0.399 0.972 90 90 90 ~4. 6950
139 0.399 0.399 0.972 80 90 100 -4.3794 139 0.399 0.399 0.972 90 90 90 -4. 6950
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RS a/mm b/nm o /nmo/(7) B/(°) y/(°) fj;f;ﬁv SRS a/nm b/nm o /nm o/(7) B/() y/(°) f;f;ﬂﬁv
129 0.400 1.300 1.500 90 85 90 -0.9332 11 0.506 0.455 0.723 90.0 78.2 90.0 —-4.8020
129 1.000 1.600 0.900 88 90 90 —0. 3487 11 0.455 0.506 0.723 78.2 90.0 90.0 —-4.8020
129 1.500 0.400 1.000 90 85 90 -1.0760 2 0.477 0.475 0.758 78.2 78.0 77.2 —-4.8276
129 1.500 0.399 0.972 90 90 88 —1.0458 129 0.420 0.420 0.895 90.0 90.0 90.0 -4.6573
129 0.399 1.500 0.972 85 90 90 —1.0475 2 0.475 0.477 0.758 78.0 101.8 102.8 —-4.8276
129 0.399 0.399 0.972 80 90 100 —-4.2936 2 0.477 0.475 0.758 101.8 102.0 77.2 —4.8276
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127 0.400 1.300 1.500 90 85 90 0. 0248 71 0.528 1.186 0.433 90.0 34.8 90.0 -4.7011
127 1.000 1.600 0.900 88 90 90 -0.3593 71 0.433 1.224 0.301 104.3 90.0 90.0 -4.7011
127 1.500 0.400 1.000 90 85 90 -0.7578 166 0.940 0.459 0.517 90.0 47.1 90.0 -4.8510
127 1.500 0.399 0.972 90 90 88 -0.7795 47 1.184 0.520 0.279 90.0 90.0 116.1 —-4.2668
127 0.399 1.500 0.972 85 90 90 -0.7920 166 0.459 0.938 0.520 46.9 90.0 90.0 -4.8513
127 0.399 0.399 0.972 80 90 100 28.3359 127 0.730 0.730 0.285 90.0 90.0 90.0 —4.6578
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Structure and thermodynamic properties of Ni based
superconductive material EuNi, Si, *
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Abstract

We investigate the structure stability, stretching, compressing, shearing, random shifting and X-ray diffraction of Ni
based superconductive material EuNi,Si, with different space group numbers based on inversed interatomic potentials
obtained with Chen-Mobius lattice-inversion technique. It is found that the space group number of 139 has the lowest
binding energy and the structure is the most stable. Furthermore, the phonon density and the thermodynamic properties of
the stable structure are calculated and discussed. The phonon density of states shows that the low frequency range is
dominated by the rare-earth element Eu with larger atomic mass. While with frequency increasing, the Si atoms with
smaller atomic mass become more and more prominent. For the specific heat and the vibrational entropy, Eu and Ni

contribute more in the low temperature range, Si becomes more and more prominent with temperature increasing.
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