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Abstract: The electronic structure, magnetic properties and optical properties of the O, Mn single doped
and Mn-O co-doped MoS, monolayer systems are calculated based on the first-principles spin-polarization
density functional theory. For Mn and Mn-O doped, the MoS, monolayer system evolve from a com-
pletely symmetric band structures in spin-up and spin-down channels to a half-metal (HM) ferromagnet
with completely (100%) spin polarization. their magnetic moments are 1 5 and 1. 08 5 » mainly concen-
trated on the doped Mn atoms. while the spin-down channel remains semiconducting character but with
a smaller spin-down gap of 1. 613 and 0. 396 eV due to appearance of the impurity bands. Meanwhile, in

the low energy region (0~2.5 eV), it’s dielectric constant, refractive index and absorption coefficient
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are significantly enhanced compared with the undoped and O-doped MoS; system, red shift phenomenon
appear after Mn-O co-doped.
Keywords: First-principles; Mn-O co-doped; Monolayer MoS; ; Half-metal ferromagnetism
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Tab.1 Optimized lattice parameters of undoped and doped MoS; monolayer system

System dyim-x /nm dvo-x/nm Os-Mn-s/° Mo /s Ega/eV Eyua/eV
undoped 2. 414 (dwvo-s) 2. 414 (dvo-s) 82. 245(0s-Mo-s) 0 1. 738 1. 738
O 2. 065(dwmo-0) 2. 418(dmo-s) 79. 620(0s Mos) 0 1. 624 1. 624
Mn 2.406 (dvm-s) 2. 330(dmo-s) 82. 759 1 metal 0.158
Mn-O 1. 976 2.043 75. 231 1. 08 metal 0. 396
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Fig. 2 The band structures of the undoped, Mn doped and Mn-O co-doped monolayer MoS; systems
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Fig. 3 The total densities of states (TDOSs) and partial densities of states (PDOSs) projected onto dopants Mn-3d, Mo-4
(d), S-3p and O-2p orbitals for the undoped, Mn doped, O doped and Mn-O co-doped MoS, monolayer systems (the
Fermi level Ef is set at zero energy and shown by vertical dash lines)
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Fig. 4 The real parts e; (w) and imaginary parts e; (w) of the dielectric constants e(w) for the undoped. Mn doped and Mn-

O co-doped monolayer MoS; systems as shown in (a) and (b); the real partsn(w)and imaginary parts k(w) for the
undoped, Mn doped and Mn-O co-doped monolayer MoS; systems as shown in (¢) and (d)
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Fig. 5 The absorption coefficients a(w) for the pure, Mn

doped and Mn-O co-doped monolayer MoS, systems
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