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Supercells representing the
MoO3/MoS2 bilayer
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Figure S1Figure S1: Supercells used to represent the
MoO3/MoS2 bilayer. The smaller supercell A
contains 14 atoms and the larger supercell B
contains 156 atoms in total.

Since isolated MoO3 and MoS2 monolayers

are incommensurate, we approximate the struc-
ture of the MoO3/MoS2 bilayer by a supercell
geometry. We distinguish between the smaller
supercell A with 14 atoms, which allows for a
simpler interpretation of the results, and the
larger supercell B with 156 atoms, which is
less strained. The two supercells are shown in
Fig. S1.

Effect of the DFT exchange-
correlation functional on the elec-
tronic structure of MoO3/MoS2

and MoO2/MoS2 bilayers

By construction, the DFT approach is expected
to correctly represent only the total charge den-
sity, including charge transfer, and the total en-
ergy. Kohn-Sham eigenvalues, which in reality
are merely Lagrange multipliers used to mini-
mize the total energy, are commonly used to in-
terpret electronic band structure, even though
this interpretation is not well established. Dif-
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Figure S2
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Figure S2: Comparison of the electronic band
structure of an MoO3/MoS2 bilayer represented
by supercell A, obtained using (a) DFT-PBE
and (b) DFT-HSE06. Band structure results
for the bilayer are compared to those of free-
standing monolayers. Panel (a) is equivalent to
Fig. 3(c) in the main manuscript.
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Figure S3: Comparison of the electronic band
structure of an MoO2/MoS2 bilayer, obtained
using (a) DFT-PBE and (b) DFT-HSE06.
Band structure results for the bilayer are com-
pared to those of free-standing monolayers.
Panel (a) is equivalent to Fig. 8(c) in the main
manuscript.

ferent approaches have been used to describe
the contribution of electron exchange and cor-
relation to the Kohn-Sham hamiltonian. Here
we compare Kohn-Sham band structures and
densities of states based on the widely accepted
DFT-PBE nonlocal functional to those based
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Figure S4: Comparison of the electronic density
of states in an MoO3/MoS2 bilayer with super-
cell A based on (a) DFT-PBE and (b) DFT-
HSE06. Panel (a) is equivalent to Fig. 5(d) in
the main manuscript.
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Figure S5: Comparison of the electronic density
of states in an MoO2/MoS2 bilayer based on (a)
DFT-PBE and (b) DFT-HSE06. Panel (a) is
equivalent to Fig. 9(d) in the main manuscript.

on the hybrid DFT-HSE06 functional. Re-
sults for the MoO3/MoS2 bilayer are presented
in Fig. S2 and Fig. S4, and results for the
MoO2/MoS2 bilayer are shown in Fig. S3 and
Fig. S5. Interpretation of the results is provided
in the main manuscript.
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We should note that DFT-HSE06 energy
eigenvalues presented here depend sensitively
on the value of the mixing parameter between
DFT-PBE and Hartree-Fock exchange func-
tionals. A much more proper way to determine
the electronic band structure would be to solve
the self-energy equation, which is computation-
ally very demanding and exceeds the scope of
our study.

3


