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Calculations details

Properties of B;OsF3;, BOF mono-layer were obtained on the basis of ab initio
calculations implemented in the CASTEP package through density functional theory
(DFT).! The generalized gradient approximation (GGA) ? was adopted, and Perdew-
Burke-Ernzerhof (PBE)? functional was chosen to calculate the exchange-correlation
potential, with an energy cutoff of 940 eV under the Norm conserving
pseudopotentials. The numerical integration of the Brillouin zone was performed
using a 4 x 4x 2 Monkhorst-Pack k-point sampling. We set the layer in the xy plane,
and adopted a 20 A supercell length in the z direction to avoid the interaction between

the layers.
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Table S1. The crystallographic data of BOF

BOF
P3m1 (156)
Cell parameters
a(A) b (A) c(A) a(®) B(*) v(°)
2.5123 2.5123 | 21.8567 90 90 120
Fractional coordinates
Atoms X y z
Bl 0.66667 0.33333 0.02753
01 0.33333 0.66667 0.00295
F1 0.66667 0.33333 0.08820
Bond lengths (A)
B1-0O1 1.547 B1-F1 1.326
Bond valence sum (BVS)
Bl 2.75 01 1.86 F1 0.89

4/7




Table S2. The crystallographic data of B3O;F;

B305F;
P31m (157)
Cell parameters
a(A) b (A) c(A) a(®) B(®) (°)
4.2476 4.2476 | 23.7645 90 90 120
Fractional coordinates
Atoms X y z

B1 0.00000 1.00000 -0.61353

B2 -0.33333 0.33333 -0.65963

O1 0.00000 0.66387 -0.63650

F1 0.00000 1.00000 -0.55725

F2 -0.33333 0.33333 -0.71567

Bond lengths (A)

B1-0O1 1.529 B2-01 1.513
B1-F1 1.337 B2-F1 1.332
Bond valence sum (BVS)

B1 2.82 B2 2.92 O1 2.02

F1 0.86 F2 0.87

5/7




—_
v}
~—

Density of State (electrons/eV)

[

w <o

<

-
=
=]
w
—_—
=
N’
=
-
=
=]
w

B

g o

.o % :
Density of State (electrons/eV)
=) =)
—

(N—2N = I~ —

0 -3 0 5 10

Energy (eV)

Fig. S1 The PDOS of (a) B;0;Fs, (b) BOF
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