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(b)

1 MnoAsSb 52 S S5 1Y (a) 3B 005 0L RN (b) IR HLIE (5 € | 20 6 R 4% 63 BRI 43 AR SR M, As F1 Sb JRT). 4 [ A

MnyAsSh HJZ S5 Y 47 HLIH X

Fig. 1. (a) Perspective and side view and (b) top view of the cell structure of Mn,AsSb monolayer (the purple, red and green balls

represent Mn, As, and Sb atoms, respectively). The inset gives the Brillouin Zone of Mn,AsSb monolayer.

(c) AFM1

2 Mn,AsSb HLZ 1 (a) NM FHL, (b) FM A8, LA K (c)—(f) PUFP AFM #8121 €6 5 % {0 55 Sk 3R BT 1)
Fig. 2. (a) NM configurations, (b) FM configurations, and (c)—(f) four AFM configurations of Mn,AsSb monolayer. The red and

blue arrows represent spin direction.
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As 5 Sb LT H BERAE A BAE A, 30 Mn 5
FZEH FM #54. #4E Goodenough-Kanamori-
Anderson(GKA) FLI, BHES -1 25 - FH &5 5
B 2970 90°IE, PR & i T FM, 2974 180°H,
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Fig. 3. Phonon dispersion spectrum of Mn,AsSb monolayer.

3.2 FEREM

MAEWTSE HAT FM A7) MnyAsSb HLZ 1)
S JEME. X FASE B HL T H BERUR, 3T MnyAsSb
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Fig. 4. Electronic structure of MnyAsSb monolayer: (a) Spin-resolved band structure; (b) band structure corresponding to atomic or-

bitals and their hybridizations; (c) total density of states (TDOS) and projected density of states (PDOS) corresponding to atomic

orbitals; (d) spin-resolved density of states.
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Fig. 5. 2D Fermi surfaces corresponding to (a) lower band (green), (b) upper band (yellow), and (c) middle band (pink) in the
Mn,AsSb monolayer. The light blue area represents the Brillouin zone.
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REJS. SEBr L, & 5 B9 SR TR A AN R R LE
2l SECH R EOR T AR 1 Sk i
P L, 220 AL 1 B B T 1w, A 3K e =

ey

\Vie(k)|, WA BT LR 5 b i SRR 2K
B AR - BE v, 15 B H 7R SOKTH Y
AR vp = 1.13 x 10° m/s, FH] Mn,AsSb
PRI R R R I 58 4 A TEM AL R T

Ak, R HEHE -t MRk % (NEGF) ik, i
5% MnyAsSb FZTEAA] F e 8 iy iz 1
J B2 AEAR BRSO X 3k, XN T] A e 1E
RUREE B, M OBHEE iz X AV S 1 Landauer-
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Fig. 6. Spin-dependent conductance of MngAsSb monolay-
er at the ballistic limit.
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Fig. 7. At the azimuthal angles (a) ¢ = 0° and (b) ¢ = 45°, Epca dependent on polar angle 6 and the strains.
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Fig. 8. Gilbert damping tensors « as the function of life-

time broadening A for various strains.

3.5 XBRBEERAMEEERE

R A5 v ARAC B AY, A2 4 A ELAE T 1) 0 % i £
34 a9
Heoo=—> Jij&; - &, (10)
i#

K, e e HER I T i Al g RE A 75 ) i B
LA J; ;o i F AR HL - B B Y S H A B H
B, J BIESUS RN A e 18] A9 2R B 2k
WikH4 . W Liechtenstein-Katsnelson- Antropov-

Gubanov(LKAG) Jr# P, J, ;i T =05
=L [ mE v o)

27 J_ o *

Sorh G, G, 2 § B j 2 RS IR Bk
F Vi UV, G35 4 5 A0 A SRS HAR AR A

BRI MnyAsSh HLZEBEMBL, % IEH R
FZRH Mn 5Tk, FATIFE (Tx7x1) BHN
HESEARSE 8 > M £ 114 Jry F i 22 18] 1 32 # k)
B Ji . B9 T FHhLALE (= 0) 55 i1
AR EIEES Roj (= |R; — Ro|) B Mn &1 2 [1]
B SR o, BV RS S ph I 0 T L, B
Ry, BRI 2R, I HAESE— B4 E (=
1) ZJE R AT W IRG 170, X R 5Z B Al
HAEHMVERISEPR EAER /D, 5 Ruderman-Kittel-
Kasuya-Yoshida(RKKY) #H & /E R AR PU. ek,
TS TAEN LT Jy, B2 AL, WK 9 s,
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Fig. 9. Dependence of exchange interaction Jy; on the dis-

tance Rp; between Mn sites for various strain. Vertical

dashed lines in red, black and blue indicate the distance to

the first nearest neighbor at various strains.
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Abstract

Two-dimensional half-metallic ferromagnet materials have attracted significant attention because of their
fascinating physical properties. Herein, a two-dimensional Mny,AsSb monolayer ferromagnetic material was
designed, and its intrinsic half-metallicity and magnetic properties were systematically investigated through
density functional theory (DFT) and the nonequilibrium Green’s function (NEGF) method. Research results show
that MnyAsSb monolayer has a spin gap of 2.44 eV, exhibits intrinsic half-metallicity, and can achieve 100% spin-
polarization within a wide Fermi window (>1.5 eV). Meanwhile, the Mn,AsSb monolayer has a high Fermi
velocity (1.13x10° m/s), a large magnetic crystalline anisotropy (0.025-0.35 meV/(unit cell)), a high electrical
conductivity (~10" S/cm?), and a low Gilbert damping (2.49x10°). Furthermore, the effective exchange
interaction of MnyAsSb monolayer is explored by using the spin-polarized Green’s function formalism. The
calculations give a reasonable spin wave stiffness (92.73 meV-A?) and a high Curie temperature (263.7 K < T.
< 462.4K). Therefore, the MnyAsSb monolayer material has intrinsic half-metallicity and excellent magnetic
properties, which demonstrates its promising application prospect in the next generation spintronic devices.
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