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/eV HOMO/eV LUMO/eV /eV fem™!
Au, Se, a -10.341 0.119 0.982 0.863 80.0 158.4 160.5 282.0 305.5 535.1
b -10.303 0.046 0.672 0.626 111.0 129.4 175.6 234.7 322.1 395.4
c -9.299 -0.727 0.144 0.871 95.8 151.5 163.2 252.2 316.5 435.0
d - 8.064 -0.673 0.408 1.081 88.7 108.3 166.3 232.9 250.0 538.1
Au, Ti, a - 11.528 -1.108 -0.378 0.73 55.4 57.9 124.7 232.2 276.5 737.3
b -10.927 —-1.355 -0.639 0.716 58.0 159.9 217.4 256.7 283.2 651.9
c -10.114 -2.716 -1.873 0.843 75.7 107.8 123.6 207.5 301.0 673.0
d -9.599 -0.967 -0.581 0.386 38.4 96.2 169.2 226.1 266.4 720.1
Au, Vs, a -11.935 -1.981 -1.086 0.895 88.0 115.7 130.8 286.7 290.7 670.1
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b -5.410 -1.511 -0.685 0.826 88.3 111.9 180.3 244.9 287.3 344.1
c -5.207 -2.637 -0.924 1.713 108.3 124.2 156.0 264.8 344.0 773.3
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b -5.760 -2.079 -1.341 0.738 70.4 128.7 146.6 226.0 234.0 373.9
c -5.694 -2.083 -1.296 0.787 40.5 68.3 123.8 197.2 228.3 257.0
d -5.692 -2.400 -1.342 1.058 100.4 111.7 145.1 184.5 265.5 374.6
Au, Fe, a -8.571 -1.618 -0.740 0.878 71.6 120.4 152.2 205.3 281.4 305.7
b -7.708 -2.402 -1.563 0.839 87.6 88.6 114.0 198.2 263.4 382.1
c -7.603 -2.129 -1.581 0.548 43.2 110.8 133.3 215.0 240.1 296.2
d -7.297 -2.378 -2.000 0.378 100.3 105.8 161.3 198.8 292.8 354.5
Au, Coy a -10.235 -1.998 - 1.066 0.932 88.9 98.2 167.7 239.3 302.6 309.0
b -9.278 -2.511 -1.774 0.737 75.6 129.3 136.7 178.2 269.0 286.0
c -8.933 -2.610 -2.080 0.53 81.3 91.8 117.9 167.9 233.6 308.4
d - 8.856 -2.700 -1.519 1.181 52.2 55.1 147.1 161.1 222.9 299.0
Au, Nip a -9.452 -2.881 -2.124 0.757 69.6 125.7 159.1 217.4 300.6 344.7
b -9.226 -3.117 -2.322 0.795 64.0 70.4 164.9 191.2 266.6 357.8
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The geometrical structure electronic structure and magnetism
of bimetallic Au,M, n=12 M=Sc Ti V Cr Mn
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Abstract

The geometrical structure stability electronic structure and magnetism of bimetallic clusters AuM, and Au, M, where M
is 3d transition metal element are investigated systematically by using the first-principles method based on density functional
theory. In contrast to semiconductor clusters the bimetallic clusters consisting of Au and transition metal elements usually form
a large number of low-energy isomers some of which are very similar in structure. Similar to the pure transition metal cluster
AuM, and Au, M, clusters also display dramatic magnetism. The magnetic moment of transition metal element in AuM, and
Au, M, clusters is either enhanced or weakened with respect to the bulk value which is closely dependent on the orbital
splitting. For the ground state the magnetic moments of two transition metal elements in AuCr, Au,Cr, and Au, Mn, clusters

are anti-parallel and those in other clusters are parallel.

Keywords density functional theory first-principles method cluster electronic structure
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