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Table I. Atomic positions in LaCo,; primitive unit
cell, 1n unit of primitive lattice vectors.

La 2 0250 0250 0.250 0.750 0.750 0.750
Col 2 0.000 0.000 0.000 0.500 0.500 0.500
Coll 24 0.000 0.178 0.122  0.000 0.178 0.122
0.000 0.178-0.122  0.000- 0.178-0.122

0.122 0.000 0.178  0.122 0.000 0.178

-0.122 0.000 0.178  0.122 0.000-0.178

0.178 0.122 0.000 —0.178 0.122 0.000
0.178-0.122 0.000 -0.178-0.122 0.000

0.678 0.500 0.378  0.322 0.500 0.378

0.678 0.500 0.622  0.322 0.500 0.622

0.500 0.622 0.322  0.500 0.622 0.678

0.500 0.378 0.322  0.500 0.378 0.678

0.622 0.678 0.500 0.622 0.322 0.500

0.378 0.678 0.500  0.378 0.322 0.500
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Fig. 2. Total density of states (DOS) of paramag-
netic LaCoys.
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Fig. 3. Site and angular momentum projected local
density of states (LDOS) of each atom in
the paramagnetic LaCo,;. Solid and thick
solid lines correspond to the LDQOS of Coll
-3d and La-5d, and the dotted and thick
broken lines correspond to the LDOS of
La-4f and Co | -3d, respectively.
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Fig. 4. Local density of states (LDOS) of 2 types
of Co atoms in the paramagnetic LaCo,;,
which are compared with DOS of the hcp
bulk Co (thick solid line).The broken and
the solid lines denote the LDOS of Co 1 and
Coll, respectively.
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Table II. Angular momentum projected charge
occupancies, Q,, of paramagnetic LaCos.
Qs Qp Qd Qf er
La 0.51 0.69 1.60 0.38 3.18
Col 066 0.85 7.53 9.04
Coll 067 0.74 7.57 8.98
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Fig. 5. Total density of states of ferromagnetic
LaCo;;. Upper and lower curves corre-
spond to spin up and spin down DOS, re-
spectively.
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Fig. 6. Site and angular momentum projected local
density of states (LDQOS) of each atom in
the ferromagnetic LaCoy;; Solid and thick
solid lines correspond to the LDOS of Coll
-3d and La-5d, and the dotted and thick
broken lines correspond to the LDOS of
La-4f and Co 1 -3d, respectively.
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Fig. 7. Schematic DOS of Co 3d-band by Ido et.

al. [Ref 1].
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Fig. 8. Site and angular momentum projected local
density of states (LDOS) of 2 types of Co
atoms in the ferromagnetic LaCoy. Solid
and broken lines correspond to the LDOS of
Coll -3d and Co I -3d, respectively.
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Table . Angular momentum projected charge
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Qs Qp Qd Qf Qlot

La t 0.23 033 0.71 0.16 1.43
{ 027 039 094 019 1.79
Col t 0.32 040 4.49 5.21
| 0.34 0.46 3.07 3.87
Co Il t 0.34 0.35 4.63 5.31
! 0.3¢4 041 2.91 3.66
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Electronic and magnetic propertis of the rare-earth transition metal compound, LaCoy;, are investigated by

performing self-consistent local density functional LMTO (linearized muffin-tin orbital) band structure

calculations for both paramagnetic and ferromagnetic phases of LaCo,;. The calculated magnetic moments for

the two types of Co atoms, Col and Coll, are 1.34 and 1.65 us, respectively. The average magnetic moment
of Co atoms in the ferromagnetic phase of LaCoy; is estimated to be 1.60 4., which is in fairly good agreement

with the experimental values, 1.56~1.68 us.



