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Table |. |-decomposed dectrons within muffin-tin spheres of the
atoms in N,KCa The vaues of magnetic moments (MMs)
calculated for the atoms are aso given.

Atom s p d Totd MM
(TH) (TH) (TH) (TH) [us]
N 1.69 2.95 0.00 4.64 126
(0.86/0.83) (2.09/0.86) (0.00/0.00) (2.95/1.69)
K 0.08 0.27 0.19 057 0,07
(0.04/0.04) (0.16/0.11) (0.10/0.09) (0.32/0.25)
ca 0.11 0.14 0.33 0.63 0.5

(0.05/0.06) (0.08/0.06) (0.18/0.15) (0.34/0.29)

Table I1. |-decomposed electrons within muffin-tin spheres of the
aoms in OKCa The vaues of magnetic moments (MMs)
calculated for the atoms are also given.

Atom s p d Total MM
(TH) (TH) (TH) (TH) [ug]
o 183 4.09 0.00 5.93 0.49
(0.92/0.91) (2.29/1.80) (0.00/0.00) (3.21/2.72) ’
K 0.06 023 0.16 0.48 0.00
(0.03/0.03) (0.12/0.11) (0.08/0.08) (0.24/0.24) )
Ca 0.09 0.12 0.27 0.51 _001

(0.04/0.05) (0.06/0.06) (0.13/0.14) (0.25/0.26)

Table I11. |-decomposed electrons within muffin-tin spheres of the
aoms in N;s09sKCa. The values of magnetic moments (MMs)
calculated for the atoms are a'so given.

Atom S p d Totd MM
(TH) (TH) (TH) (T [us]

N 1.75 2.37 0.00 412 L&
(0.88/0.87) (2.09/0.28) (0.00/0.00) (297/1.15)

o 1.86 356 0.00 5.42 120
(0.93/0.93) (2.38/1.18) (0.00/0.00) (3.31/211)

K 0.05 2.30 0.04 2.40 118
(0.03/0.02) (0.54/1.76) (0.03/0.01) (0.61/1.79)

ca 0.05 0.10 0.15 0.33 007

(0.03/0.02) (0.06/0.04) (0.09/0.06) (0.20/0.13)




LAFE=T> Journd of the Korean Magnetics Society Val. 23, No. 6, December 2013

Table V. |I-decomposed electrons within muffin-tin spheres of the
aoms in NOKCa. The vdues of magnetic moments (MMs)
calculated for the atoms are a so given.

Atom S p d Totd MM
(TH) (TH) (TH) (TH) [us]

N 175 2.36 0.00 411 175
(0.88/0.87) (2.07/0.29) (0.00/0.00) (2.95/1.16)

o 186 356 0.00 5.42 098
(0.93/0.93) (2.38/1.18) (0.00/0.00) (331/211)

K 0.05 2.26 0.05 2.37 129
(0.03/0.02) (0.47/1.79) (0.03/0.02) (0.54/1.83)

ca 0.06 0.10 0.14 0.32 0,05

(0.03/0.03) (0.06/0.04) (0.08/0.06) (0.18/0.14)

Table V. |-decomposed eectrons within muffin-tin spheres of the
aoms in NgsO1sKCa. The values of magnetic moments (MMs)
calculated for the atoms are also given.

Atom S p d Totd MM
(TH) (TH) (TH) (TH) [us]

N 175 2.37 0.00 413 179
(0.88/0.87) (2.06/0.31) (0.00/0.00) (2.94/1.19)

o 186 359 0.00 5.46 120
(0.93/0.93) (2.29/1.30) (0.00/0.00) (3.22/2.24)

K 0.05 212 0.05 222 g
(0.03/0.02) (0.46/1.66) (0.03/0.02) (0.52/1.70)

ca 0.06 0.09 0.14 0.31 002

(0.03/0.03) (0.05/0.04) (0.08/0.06) (0.16/0.15)
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Fig. 1. Atom-projected spin-polarized density of states (DOS) for the
atoms of the (8) N.KCa and (b) O,KCa compounds. The spin-down
DOS vdues are multiplied by a negative number, and the Fermi levels
are set to zero.
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compounds. The spin-down DOS values are multiplied by a negative number, and the Fermi levels are set to zero.
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First-principles Sudy on the Half-metallicity and Magnetism
for the Heuder Based Compounds of N2.051)Oos,K Ca (n=0~4)

Beata Bialek and Jae Il Lee*
Department of Physics, Inha University, Incheon 402-751, Korea

(Received 19 November 2013, Received in fina form 10 December 2013, Accepted 11 December 2013)

The haf-metallicity and magnetism for compounds of the N.05yOos:KCa (n = 0~4), which was based on the d® Heuder half-
metas of N,KCa and O,KCa, were investigated by means of firg-principles band calculation method. From the calculated total
magnetic moments and the density of states, we found that these three compounds have the half-metallicity. The magnetic moments of
the N and O atoms in these compounds were considerably increased compared to those of pure N,KCaand O,KCa. The K atoms have
a large negative magnetic moments. The relationship between the value of magnetic moments for each atom and density of stetes are

discussed.

K eywords: half-metallicity, Heusler compounds, eectronic structure, d® magnet
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