Electrical engineering of topological magnetism in two-
dimensional heterobilayers

Nihad Abuawwad'>**, Manuel dos Santos Dias*, Hazem Abusara®, and Samir Lounis">"

"Peter Griinberg Institut and Institute for Advanced Simulation, Forschungszentrum Jiilich & JARA,
52425 Jiilich, Germany

2Faculty of Physics, University of Duisburg-Essen and CENIDE, 47053 Duisburg, Germany
3Dcs:partment of Physics, Birzeit University, PO Box 14, Birzeit, Palestine

“n.abuawwad @fz-juelich.de; s.lounis @fz-juelich.de

* Scientific Computing Department, STFC Daresbury Laboratory, Warrington WA4 4AD, United

Kingdom



R e e
CrTe, -0.09

bbb+

S

S I

CrTe, 0.1 CrTe, +0.20
-0.07 +0.07 +0.14
+0.16
-0.18 -0.34
+ E* S N 5
Eg -0.11 Eg E +0.09 Eg E- +0.19
20.07 +0.07 +0.14
" +0.18 .0.16 -0.33
RhTe, =, RhTe, RhTe,
n
c 'ﬁ h
bbbt T S e e
CI’T62 -0.10 CrTe2 +0.13
0.09 +0.09
+0.19 022
Ef E* -0.09 Eg E-  _40.08 .
-0.09 g
+0.09 . +0.18
+0.18 017 +0.36 0.34
TiTe, TiTe, TiTe, TiTe,

Supplementary Figure 1: Charge accumulation with respect to the perpendicular (both pos-
itive and negative) electric field. |E| = 0.50V/A: (a-b) CrTe,/RhTe, heterobilayer. (c-d)
CrTey/TiTe, heterobilayer. |E| = 1.0 V/A: (e-f) CrTe,/RhTe, heterobilayer and (g-h) CrTeo/TiTe,

heterobilayer. E} (E_") are the screened electric fields due to the positive (negative) external fields.
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Supplementary Figure 2: Selected orbital contributions to the local density of states. (a-c)
CrTeo/RhTe, heterobilayer. (d-f) CrTeo/TiTe, heterobilayer. We plot the atom-projected contri-
butions with p.-orbital symmetry for Te, and with d,z-orbital symmetry for the transition metal

atoms.
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Supplementary Figure 3: Energetics of magnetic states for the heterobilayers based on the
computed exchange interactions. (a,b) Eigenvalues of the Fourier-transformed exchange inter-
actions as a function of q at different values of the electric field in CrTe,/RhTey and CrTeo/TiTes

heterobilayers, respectively. (c) The hexagonal first Brillouin zone.



