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The half-metallicity and magnetism of the (001) surfaces of (AIP),/(CrP), superlattice were investigated by means of FLAPW (Full-
potential Liniarized Augmented Plane Wave) method. We considered four types of (001) surface termination, i.e., Al(S)-, Cr(S)-,
P(S)AI(S-1)- and P(S)Cr(S-1)-term systems. We found that only Cr(S)-term system maintains the half-metallicity at the surface as only
this system has the calculated magnetic moment of integer number of bohr magnetons. The magnetic moment of Cr(S) atom in the
system was 3.02 pg which was increased from the bulk value by the effects of band narrowing and increased spin-splitting at the
surface. The electronic density of states of the P(S) atom in the P(S)Al(S-1)-term showed very sharp surface states due to the broken p,
bonds at the surface. We found there is still a strong p-d hybridization between the P(S) and Cr(S-1) layers in the P(S)Cr(S-1)-term
which causes a considerable increase of magnetic moment of P(S) atom.
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Fig. 1. Atom-projected spin-polarized density of states (DOS) for the
atoms of the AI(S)-terminated (AIP),/(CrP),(001) system. The spin-
down DOS values are multiplied by a negative number, and the Fermi
levels are set to zero.
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Fig. 3. Atom-projected spin-polarized density of states (DOS) for the
atoms of the P(S)AI(S-1)-terminated (AIP),/(CrP),(001) system. The
spin-down DOS values are multiplied by a negative number, and the
Fermi levels are set to zero.
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Fig. 2. Atom-projected spin-polarized density of states (DOS) for the
atoms of the Cr(S)-terminated (AIP),/(CrP),(001) system. The spin-
down DOS values are multiplied by a negative number, and the Fermi
levels are set to zero.
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Fig. 4. Atom-projected spin-polarized density of states (DOS) for the
atoms of the P(S)Cr(S-1)-terminated (AIP),/(CrP);(001) system. The
spin-down DOS values are multiplied by a negative number, and the
Fermi levels are set to zero.
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Table I. /-Decomposed electrons within muffin-tin spheres of the atoms in Al(S)-terminated (AIP),/(CrP),(001) system. The values of magnetic
moments (MMs) calculated for the atoms are also given.

Atom s (1/1) p(T/1)

Al(S) 0.60 (0.30/0.30) 038 (0.19/0.19)
Al(C) 0.50 (0.26/0.24) 0.56 (0.29/0.27)
Cr(S-2) 0.25 (0.14/0.11) 023 (0.12/0.11)
P(S-3) 1.19 (0.59/0.60) 1.97 (0.94/1.03)
P(S-1) 1.20 (0.60/0.60) 1.92 (0.91/1.01)

d (/1) Total (1/]) MM [us]
0.07 (0.03/0.04) 1.05 (0.52/0.53) -0.01
0.11 (0.06/0.05) 1.19 (0.62/0.57) 0.05
3.91 (3.18/0.73) 4.43 (3.46/0.97) 249
0.07 (0.05/0.02) 3.24 (1.59/1.65) -0.06
0.08 (0.06/0.02) 321 (1.57/1.64) -0.07

Table I1. /-Decomposed electrons within muffin-tin spheres of the atoms in Cr(S)-terminated (AIP),/(CrP),(001) system. The values of magnetic
moments (MMs) calculated for the atoms are also given.

Atom s (T/1) p(T/D)

Cr(S) 0.21 (0.13/0.08) 0.13 (0.07/0.06)
Cr(C) 0.25 (0.14/0.11) 0.24 (0.13/0.11)
Al(S-2) 0.51 (0.27/0.24) 0.56 (0.30/0.26)
P(S-3) 1.19 (0.59/0.60) 1.98 (0.94/1.04)
P(S-1) 1.19 (0.59/0.60) 1.98 (0.94/1.04)

d (/1) Total (1/1) MM [ug]
3.99 (3.77/0.22) 4.34 (3.98/0.36) 3.62
3.92 (3.26/0.66) 4.44 (3.54/0.90) 2.64
0.11 (0.06/0.05) 1.19 (0.63/0.56) 0.06
0.07 (0.05/0.02) 3.24 (1.59/1.65) -0.07
0.06 (0.05/0.01) 3.25 (1.59/1.66) -0.07

Table III. /-Decomposed electrons within muffin-tin spheres of the atoms in P(S)Al(S-1)-terminated (AIP),/(CrP),(001) system. The values of
magnetic moments (MMs) calculated for the atoms are also given.

Atom s (1/1) p(T/D)

P(S) 1.26 (0.63/0.63) 1.78 (0.79/0.89)
P(S-2) 1.21 (0.60/0.61) 1.95 (0.91/1.04)
P(S-4) 1.19 (0.59/0.60) 1.97 (0.94/1.03)
Al(S-1) 0.51 (0.26/0.25) 0.57 (0.29/0.28)
Al(C) 0.50 (0.26/0.24) 0.56 (0.29/0.27)
Cr(S-3) 0.26 (0.14/0.12) 0.23 (0.12/0.11)

d (/) Total (1/1) MM [us]
0.04 (0.02/0.02) 2.97 (1.44/1.53) -0.10
0.07 (0.05/0.02) 3.23 (1.56/1.67) -0.11
0.07 (0.05/0.02) 3.24 (1.58/1.66) -0.07
0.11 (0.05/0.06) 1.20 (0.61/0.59) 0.02
0.11 (0.06/0.05) 1.19 (0.62/0.57) 0.04
3.92 (3.16/0.76) 4.43 (3.43/1.00) 2.43
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Table IV. /-Decomposed electrons within muffin-tin spheres of the atoms in P(S)Cr(S-1)-terminated (AIP),/(CrP),(001) system. The values of
magnetic moments (MMs) calculated for the atoms are also given.

Atom s (1/1) p(t/D)

P(S) 1.27 (0.63/0.64) 1.66 (0.66/1.00)
P(S-2) 1.19 (0.59/0.60) 1.97 (0.94/1.03)
P(S-4) 1.19 (0.59/0.60) 1.97 (0.93/1.04)
Cr(S-1) 0.26 (0.14/0.12) 0.23 (0.11/0.12)
Cr(C) 0.25 (0.14/0.11) 0.24 (0.13/0.11)
Al(S-3) 0.50 (0.26/0.24) 0.56 (0.29/0.27)

d (/1) Total (1/1) MM [us]
0.04 (0.03/0.01) 2.97 (1.32/1.65) -0.33
0.07 (0.05/0.02) 3.23 (1.58/1.65) -0.07
0.07 (0.05/0.02) 3.24 (1.58/1.66) -0.08
3.91 (2.97/0.94) 442 (3.23/1.19) 2.05
3.91 (3.22/0.69) 4.42 (3.49/0.93) 2.56
0.11 (0.06/0.05) 1.20 (0.62/0.58) 0.04
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