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1leV 0.5¢V  0.3eV 3.
1
No.
xla.u. yla.u. zla.u. xp/a.u. Yo/a.u. zo/a.u.
1 0.0000 0.0000 0.8583 0.0000 0.0000 0.0000 La
2 4.7462 2.7402 -0.0358 4.7462 2.7402 0.0000 Ni
3 0.0000 5.4804 -0.0358 0.0000 5.4804 0.0000 Ni
4 -2.3731 4.1103 -3.9074 -2.3731 4.1103 -3.7644 Ni
5 4.7462 0.0000 -3.9074 4.7462 0.0000 -3.7644 Ni
6 2.3731 4.1103 -3.9074 2.3731 4.1103 -3.7644 Ni
7 0.0000 0.0000 - 6.6705 0.0000 0.0000 —-7.5288 La
8 4.7462 2.7402 -7.6718 4.7462 2.7402 —-7.5288 Ni
9 0.0000 5.4804 -7.6718 0.0000 5.4804 —-7.5288 Ni
10 -2.3731 4.1103 -11.0071 -2.3731 4.1103 -11.2932 Ni
11 4.7462 0.0000 - 11.0071 4.7462 0.0000 -11.2932 Ni
12 2.3731 4.1103 -11.0071 2.3731 4.1103 -11.2932 Ni
13 0.0000 0.0000 - 16.6025 0.0000 0.0000 -15.0576 La
14 4.7462 2.7402 -15.0576 4.7462 2.7402 -15.0576 Ni
15 0.0000 5.4804 - 15.0576 0.0000 5.4804 -15.0576 Ni
16 -2.3731 4.1103 - 18.7362 -2.3731 4.1103 - 18.8220 Ni
17 4.7462 0.0000 - 18.7362 4.7462 0.0000 -18.8220 Ni
18 2.3731 4.1103 - 18.7362 2.3731 4.1103 - 18.8220 Ni
2 LaNis ; Mulliken
/eV s p d s p d
290 -0.2601 0.0000 0.0010 0.0183 0.0296 0.0349 0.9161
291 -0.2132 0.0000 0.0004 0.0297 0.0472 0.0405 0.8822
292 -0.1826 0.0001 0.0004 0.0149 0.0317 0.0363 0.9166
293 -0.1624 0.0000 0.0002 0.0041 0.0056 0.0186 0.9714
294 -0.1249 0.0021 0.0059 0.0395 0.0873 0.0617 0.8035
295 -0.0978 0.0000 0.0003 0.0067 0.0232 0.0205 0.9493
296 -0.0175 Ey 0.0001 0.0002 0.0190 0.0255 0.0262 0.9289
297 0.1451 0.0000 -0.0001 0.0937 0.0509 0.0531 0.8024
298 0.2704 0.0000 0.0006 0.0565 0.0187 0.0601 0.8641
299 0.4018 0.0000 0.0009 0.1584 0.0595 0.0615 0.7197
300 0.4264 0.0012 0.0523 0.2612 0.0292 0.0757 0.5804
3 LaNis ; Mulliken
/eV s p d s p d
290 -0.1644 0.0000 0.0002 0.0298 0.0390 0.0380 0.8929
291 -0.1351 0.0011 0.0022 0.0221 0.0447 0.0493 0.8806
292 -0.1298 0.0000 0.0006 0.0077 0.0162 0.0292 0.9463
293 -0.1009 0.0009 0.0037 0.0320 0.0589 0.0611 0.8434
294 -0.0689 0.0002 0.0010 0.0204 0.0453 0.0282 0.9049
295 -0.0237 0.0000 0.0001 0.0080 0.0230 0.0195 0.9495
296 0.0965 0.0000 0.0006 0.0431 0.0203 0.0220 0.9140
297 0.1751 0.0000 -0.0002 0.1182 0.0621 0.0559 0.7640
298 0.3537 0.0000 0.0007 0.0635 0.0132 0.0583 0.8644
299 0.4315 0.0000 0.0009 0.1374 0.0475 0.0551 0.7591
300 0.4403 0.0011 0.0532 0.2620 0.0273 0.0761 0.5802
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Abstract

The spin-polarized all-electron full-potential ab initio calculations have been performed for the electronic structure of the
surface of LaNis crystal using the self-consistent cluster-embedding SCCE  calculation method. The geometrical surface
structure of LaNis crystal and its electronic structure having lowest ground-state energy are obtained with the full relaxation of
atomic positions along the direction perpendicular to the surface. On the surface of LaNis crystal it is found that the La atom
protruded out and the Ni atoms caved in so the surface becomes uneven which increases the contacting area with the hydrogen.
The effective volume of the surface layer rises by 9%  which is in favour of the absorption of hydrogen. The Fermi level of the
surface of LaNis crystal which is made mainly of the 3d electrons of Ni is much higher than that of body LaNis . The valence

band is not fully filled which shows the metallic property. For the first two layers of the surface of LaNis crystal there are 1.15
electrons transferred from Ta to Ni  and the two layers have small opposite spin magnetic moments which shows the
paramagnetism. The density of state  DOS = of the valence band is obtained. The ionization potential and the electron affinity are
calculated by the transition-state mathod. All calculated results show that although the properties of the surface of LaNis crystal
are significantly different from that of body LaNis they are very similar to that of hydride LaNisH; so the structure of the

surface of LaNis crystal is in favour of the absorption of hydrogen.

Keywords LaNi; surface electronic structure self-consistent cluster-embedding calculation
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