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Abstract

This supporting information includes bond-length revolution along with time steps

of AIMD at 300 K of both MnC0.5Si0.5 monolayer and bilayer MnSi nanosheet; elec-

tronic projection band structures of Hubbard Ueff = 4 eV of both MnSi and MnC0.5Si0.5

monolayer; structure search of monolayer MnSi and MnC0.5Si0.5 as well as bilayer MnSi

nanosheets; electronic band structures of Hubbard Ueff = 3 eV and Ueff = 5 eV of

both MnSi and MnC0.5Si0.5 monolayer; phonon band structure of bilayer MnC0.5Si0.5

nanosheet; different magnetic states of bilayer MnSi nanosheet, electronic band struc-

ture of Hubbard Ueff = 4 eV and Monte Carlo simulation of bilayer MnSi nanosheet.
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Figure S1: The bond-length revolution along with the 5000 fs time steps of AIMD at 300 K
for (a) MnC0.5Si0.5 monolayer and (b) bilayer MnSi nanosheet.

Figure S2: (a)The evolution of temperature (K) and the corresponding energy (eV) during
the 300 K AIMD of 10000 fs time steps of MnC0.5Si0.5 monolayer; (b) the structure of
MnC0.5Si0.5 monolayer at the end of the 300 K AIMD simulation.
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Figure S3: Three relatively low-energy MnSi monolayer (a) and bilayer (b) in the structure
search, dE is the energy difference relative the lowest energy.

Figure S4: Three relatively low-energy MnC0.5Si0.5 monolayer in the structure search, dE is
the energy difference relative the lowest energy.
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Figure S5: Variation of the average normalized magnetic moment (M) and specific heat (C)
of MnSi (a) and MnC0.5Si0.5 (b) monolayer with the NN and NNN interactions.

Figure S6: The electronic band structures of MnSi monolayer (a) Ueff = 3 eV, (b) Ueff =
5 eV, and MnC0.5Si0.5 monolayer (c) Ueff = 3 eV, (d) Ueff = 5 eV.
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Figure S7: The electronic projection band structure spin up (a+b+c) and spin down (d+e+f)
of MnSi monolayer: (a+d) px (red line), py (green line) and pz (blue line) orbitals; (b+e) dxy
(red line), dyz (green line) and dxz (blue line) orbitals; (c+f) dx2 (orange line), dz2 (purple
line) orbitals.
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Figure S8: The electronic projection band structure spin up (a+b+c) and spin down (d+e+f)
of MnC0.5Si0.5 monolayer : (a+d) px (red line), py (green line) and pz (blue line) orbitals;
(b+e) dxy (red line), dyz (green line) and dxz (blue line) orbitals; (c+f) dx2 (orange line), dz2
(purple line) orbitals.
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Figure S9: The band structures of MnSi nanosheet with SOC: (a) monolayer, (b) bilayer.

Figure S10: The different magnetic states of bilayer MnSi nanosheet.
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Figure S11: The specific heat versus temperature during the Monte Carlo simulation of
bilayer MnSi nanosheet.
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Figure S12: The phonon band structure of bilayer MnC0.5Si0.5.
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Figure S13: The AIMD simulation of surface functionalized bilayer MnSi nanosheet by Br
atoms.
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