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Fig. 1. Density of states(DOS in units of states/eV) of
paramagnetic NdB,. Solid line corresponds to
total DOS and the rest to the site-projected DOS
of Nd and 6B, respectively(broken line: DOS of
B).
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Fig. 2. Crystal structure of SmCo,: CaCu; structure
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Fig. 3. Density of states(tDOS) of paramagnetic SmCos,
Solid line corresponds to total DOS and the rest
to the site-projected DOS of 3Coll, 2Co [ . and
Sm, respectively from the top left.
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Fig. 4. Site and angular momentum projected DOS para-
magnetic SmCos. Solid and dotted lines corres-
pond to DOS of Smd and Sm+ electrons, re-
spectively. DOS with 2-peak structure corres-
pond to those of Col and Coll.
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Fig. 5. Site and angular momentum projected DOS of
paramagnedc YCo,. Solid line corresponds to
DOS of Y-d electrons. DOS’ with 2-peak struc-
ture correspond to those of Col and Coll.
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Fig. 6. Density of states of ferromagnetic SmCos.



Table 1. Angular momentum projected occupancies, Ql,
t and | denote
spin-up and spin-down electrons.

of ferromagnetic SmCo,.

Qs Qp Qd Qf Qtot
Sm t 030 040 082 547 7.00
! 031 045 091 024 192
Col t 032 030 440 5.02
i 032 033 313 377
Coll 1 033 031 448 512
i 034 033 304 371
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Fig. 7. Density of states of paramagnetic NdFe;. Solid

line corresponds to total DOS and the rest to
the site-projected DOS of Nd, Fe and Fell,
respectively.
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Fig. 8. Site and angular momentum projected DOS para-
magnetic NdFe;. Solid and dotted lines corres-
pond to DOS of Nd-d and Nd-f electrons, respec-
tively. DOS with 2-peak strucure correspond to
those of Fel and Fell.
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Fig 9. Density of states of paramagnetic NdFe,B. Solid
line corresponds to total DOS and the rest to the
site-projected DOS of Nd, Fe, and B.
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Table 1. Angular momentum projected occupancies,
Q1, of ferromagnetic NdFe,B. 1 and { de-

note spin-up and spin-down electrons.

Qs Qp Qd Qf Qtot
Nd T t 0.31 0.44 1.01 3.20 4.96
i 0.33 0.50 1.10 0.34 2.27

Fel 1 031 032 405 4.68
| 031 036 245 3.12
Fell t 030 030 425 4.85
! 030 031 224 2.85

NdIl 1 026 036 08l 325 468
i 027 042 098 028 19

B 1 060 087 1.47
063 106 1.69
I Z#E
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In order to investigate electronic and magnetic properties of permanent magnets, we have performed self-consistent
electronic structure calculations on compounds of rare-earth and transition metals, such as SmCos, NdBs, NdFe;,
NdFe,B. Employing the local density LMTO( linearized muffin tin orbital) band method, we have obtained the ground
state parameters, such as band structures, density of states, Stoner parameters, and magnetic moments. We have also
investigated interactions between df-electrons of Nd, Sm rare-earths and d-electrons of Fe, Co transition metals, and the
s,p electrons of boron and explored effects of such interactions on the bonding mechanism and the electronic and

magnetic structures in these rare-earth compounds.



