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I. CLEAVAGE ENERGY OF MONOLAYER MNB2 FROM BULK MNB2

FIG. S1. The relative energy as function of cleavage distance (d− d0) from bulk MnB2.

II. AIMD RESULTS OF H-MNB2 AND T-MNB2 WITH O2 MOLECULES ADSORPTION

We performed the AIMD calculations at 300 K for the condition of O2 molecules adsorption, The result shows
that the bond between Mn-B, B-B and O-O are obviously twisted, which suggests that the MnB2 nanosheets is not
suitable to be exposed to air.

FIG. S2. The geometric structures of h-MnB2 (a) and t-MnB2 (b) nanosheet after the AIMD calculations at 300 K.

III. MAGNETIC PROPERTY OF BILAYER MNB2 NANOSHEETS

FIG. S3. The magnetic property of bilayer nanosheets of h-MnB2 (a) and t-MnB2 (b).
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IV. MAGNETIC PROPERTY OF BULK MNB2

The FM, AAFM, and CAFM states of bulk MnB2 are shown in Fig. S4, the AAFM state is the ground state, the
FM state is 0.73 eV higher than the AAFM, and the CAFM state is 1.69 eV than the AAFM state. The Monte Carlo
result is shown in FiG. S5, the result shows that the Néel temperature is about 740 K.

FIG. S4. Three different magnetic states of bulk MnB2.
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FIG. S5. Specific heat as a function of temperature.

V. CRYSTAL FIELD SPLITTING OF H-MNB2 NANOSHEET

The h-MnB2 nanosheet is in C6v symmetry, each Mn atom has six ligands of B atoms. The d orbitals wave functions
can be expanded in terms of spherical harmonics:
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Here x, y and z are the three components of ~r(x,y,z), which is position vector of d electrons. With in the electrostatic
crystal field approximation, the ligands could be treated as point charges perturbing the fivefold degenerate d electron
energy level, crystal splitting could be evaluated from crystal electric potential:

V (r) =

6∑
i

qi

| ~Ri − ~r|
(2)

We take the approximation of expanding the crystal electric potential without considering the terms higher than six
order, and then integrating over crystal electric potential using the crystal wave functions above, the energy level of
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the five orbitals are:


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Here, a is the bond length of Mn and B, the results show that the d orbitals splits to three group, singlet dz2 , double
degenerate dxy and dx2−y2 as well as double degenerate dxz and dyz.

VI. THE ELECTRONIC BAND STRUCTURES OF F/CL PASSIVATED H-MNB2 NANOSHEET WITH
DIFFERENT STRAINS

We plotted the band structures of F or Cl passivated h-MnB2 nanosheet. The discrepancy of h-MnB2Cl band
structures under different tensile strains is tiny while the dispersion of bands under the strain of −4% are cross the
Fermi energy at Γ point, which is obviously changed.

FIG. S6. Band structures: (a) h-MnB2F with strain of e = 2%; (b), (c) and (d) are h-MnB2Cl in strain of e = 2%, e = 0%
and e = −4%, respectively.
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FIG. S7. The AIMD result of (10 0) zigzag h-MnB2 nanotube at 400 K(a+b) and 500 K(c+d).

VII. THE AIMD RESULTS AND ELECTRONIC BAND STRUCTURE AND DENSITY OF SATES OF
(10 0) ZIGZAG H-MNB2 NANOTUBE

It reveals that the (10 0) zigzag h-MnB2 nanotube is metallic from the band structure and the density of states of
Fig. S8, which is beneficial for electron transport.

FIG. S8. Band structure and density of sates of (10 0) zigzag h-MnB2 nanotube.

VIII. BENDING PROPERTY OF TMB2 IN C6v POINT GROUP

We adopted a simple nanobibbon method to confirm the bending property of different TmB2 nanosheets, which
are in C6v point group.
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FIG. S9. Bending property of TmB2 nanosheets.


