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Fig. 1. (color online) The crystal structure of MnTe:
(a) B1 (Fm3m); (b) B2 (Pm3m); (c) B3 (F43m); (d)
B4 (P63mc); (e) B81 (P63/mmc); (f) B20 (P213).
AT T BT P e AR, SR o — P
H [ #4535 P (pseudopotentials method). #F Kohn-
Sham fE &2 B, H7 2 (8] (A2 e SR R AE A2
DR T B2 032 R TR 308 HE Y. AR SO S R R 3
K H Perdew-Burke-Ernzerhof J& =X i) |~ X B B i

18l (generalized gradient approximation, GGA) 1?2,
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AT, BRI, AT LU R (0~ TH R A i T
PR, A TH R OCHE R B AR, 3R
IR+ 7 ¥ 80P (projected augmented wave,
PAW) 5=2) i34 150 R /7 f0i% ] VASP (Vienna

ab initio simulation package) fCHE [P6—28],
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Fig. 2. (color online) Energy-volume per formula unit

of NA phase MnTe in different magnetic states.
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Fig. 3. (color online) Energy-volume per formula unit

of MnTe in antiferromagnetic state.
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1.75 GPa.

MnTe &5 #4 £t 4k 45 W3k 1 fr 51, SG & =25 ]
BT S, oMW AL LBREBK, B £2AM
Wi, Boon i 45 & A8, Fro /X RS, HHE TS
RS 451 MnTe fikg % $a = 5.64 A, CCE MK
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ZE5> 9N 0.4% F10.7%. WZ E5H [ a = 4.48 A,
c/a=1.6. NAZHa=4.05 A, c/a=157, 5
L4610 =4.16 A, ¢/a=1.62 w220 5N 2.7%,
2.8%, 5 Szwackil®®l {1515 a=3.92 A, ¢/a=1.61

P =

Table 1. The calculated magnetic and structural properties of MnTe.

#1 MnTe FARRIBLIERZ M5 S

SG MT a/A c/a LB/A B/GPa Eeon/eV Erel/eV
NF 5.26 — Mn—Te: 2.63 —5.218 1.779
RS 225 FM 5.67 — Mn—Te: 2.84 —6.660 0.337
AF 5.64 — Mn—Te: 2.82 43.81 —6.750 0.247
NF 3.21 — Mn—Te: 2.79 —5.512 1.485
CcC 221 FM 3.39 — Mn—Te: 2.94 —6.106 0.891
AF 3.49 — Mn—Te: 3.03 40.19 —6.171 0.826
NF 5.16 — Mn—Te: 2.54 —5.878 1.119
IS 198 FM 5.73 — Mn—Te: 2.85 —6.548 0.449
AF 5.85 — Mn—Te: 2.88 38.03 —6.785 0.212
NF 5.79 — Mn—Te: 2.50 —5.533 1.464
7B 216 FM 6.23 — Mn—Te: 2.69 —6.762 0.235
AF 6.22 — Mn—Te: 2.69 37.53 —6.950 0.047
NF 4.10 1.62 Mn—Te: 2.47 —5.442 1.555
WZ 186 FM 4.49 1.62 Mn—Te: 2.70 —6.791 0.206
AF 4.48 1.6 Mn—Te: 2.67 37.53 —6.917 0.080
NF 4.10 1.22 Mn—Te: 2.56 —6.358 0.639
NA 194 FM 4.20 1.41 Mn—Te: 2.86 —6.856 0.141
AF 4.05 1.57 Mn—Te: 2.83 43.03 —6.997 0
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Fig. 4. (color online) Densities of states (DOS, states/eV per formula unit) of antiferromagneic MnTe in six
phases: (a) RS type; (b) CC type; (c) ZB type; (d) WZ type; (e) NA type; (f) IS type.

M 4 AT R I RS, CCAITS &5 #) ) MnTe
Je IRk SR, M DOS B ] LA ) 37 K it 2%
ERE S, S R A Mn-3d LA AR, 1
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0.82 eV, S EEH Mn [ 3d & S, 17
T —4.2 eV A7 LT 45 B Mn-3d F1 Te-4p Z44k
TR 3234 WZ 254 Mn'Te A B 2051 & 0.31 6V,

S I HH Mn-3d B A S s, A4 B Mn-3d
Fl Te-4p ML 7L R . MONA &5 46 1) 45 5 1
A LAE H, NA 4544 MnTe & — Rl 4= 48 B S g il 2k
T, XG5 B A A, SORRE AL T R
R T Mn-3d HL 72 IS 85 22 25 47410
2 RAVRIFCKBERIFAR AR BE A, HiH A
E, = 0.35 eV H N, HiX—45 1 5 Long Al
Akai PV R 045 R — 8 2z L8 2 H T GGA
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Abstract
Based on density functional theory together with the projector augmented wave method, we systematically inves-
tigate the structural, magnetic and electronic properties of the chalcogenide MnTe in six competing structures: rocksalt
(RS), cesiun-chloride (CC), zinc-blende (ZB), wurtzite (WZ), iron-silicide (IS) and nickel-arsenide (NA). The ground
state of MnTe is completely determined. And the structural parameters, magnetic properties, bulk modulus, phase
transition pressure, and the density of states are studied, too. The density of states shows that MnTe in RS, CC and
IS structures are antiferromagnetic conductors, and MnTe in WZ, ZB and NA are antiferromagnetic semiconductors.

These results provide us the possibility to apply them to the spintronics of antiferromagnetic systems.
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