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Fig. S1 The total density of states (TDOS) and the layer-resolved partial DOS (PDOS) at the
Fe/TiO, interface of the monolayer hematene/BTO heterostructure for (a) the —P case; (b) the +P
case. The orbital-resolved DOS of the Fe-3d (blue-solid line) and O-2p (shadow) states at the
Fe/TiO, interface of the monolayer hematene/BTO heterostructure for (c) the —P case and (d) the

+P case.
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Fig. S2 The total density of states (TDOS) and the layer-resolved partial DOS (PDOS) at the
O/Ti0O, interface of the monolayer hematene/BTO heterostructure for (a) the —P case; (b) the +P
case. The orbital-resolved DOS of the Fe-3d (blue-solid line) and O-2p (shadow) states at the
O/TiO, interface of the monolayer hematene/BTO heterostructure for (c) the —P case and (d) the

+P case.
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Fig. S3 The total density of states (TDOS) and the layer-resolved partial DOS (PDOS) at the
Fe/Ti0; interface of the bilayer hematene/BTO heterostructure for (a) the —P case; (b) the +P case.
The orbital-resolved DOS of the Fe-3d (blue-solid line) and O-2p (shadow) states at the Fe/TiO,

interface of the bilayer hematene/BTO heterostructure for (c) the —P case and (d) the +P case.
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Fig. S4 The band structures of the monolayer hematene/BTO heterostructure with the Fe/TiO,
terminated interface for (a) the spin-up channel at the —P case; (b) the spin-down channel at the

—P case; (c) the spin-up channel at the +P case; and (d) the spin-down channel at the +P case.
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Fig. S5 The band structures of the monolayer hematene/BTO heterostructure with the O/TiO,

terminated interface for (a) the spin-up channel at the —P case; (b) the spin-down channel at the
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(d)

—P case; (c) the spin-up channel at the +P case; and (d) the spin-down channel at the +P case.
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Fig. S6 The band structures of the bilayer hematene/BTO heterostructure with the Fe/TiO,
terminated interface for (a) the spin-up channel at the —P case; (b) the spin-down channel at the

—P case; (c) the spin-up channel at the +P case; and (d) the spin-down channel at the +P case.



Table S1 The calculated ground-state lattice constants a, b, and ¢, together with the

magnetic moment m per Fe atom of the a-Fe,O; bulks.

a(A) b (A) c(d) m (ug)
This work 5.052 5.052 13.908 3.95
Expt. [1] 5.034 5.034 13.732 4.22
Calc. [2] 5.025 5.025 13.671 3.39
Calc. [3] 5.050 5.050 13.900 4.14 [4]
Calc. [5] 5.044 5.044 13.739 4.15
Expt. [6] 5.032 5.032 13.739 4.16 [7]
Expt. [8] 5.029 5.029 13.730 3.48 [9]
Calc.[10] 5.024 5.024 13.658 423
Expt. [11] 5.036 5.036 13.749 4.6-49112, 13]
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