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 First observation of the Quantum Anomalous Hall Effect (QAHE) in 2013 [1] 

triggered investigations of materials meeting physical criteria for this effect: inverted band 

structure and ferromagnetism with out of plane easy axis – ferromagnetic topological 

insulators (TI). Once time reversal symmetry is broken, the two-dimensional surface of a 

three-dimensional TI always obtains a half quantized Hall conductance. QAHE was observed 

for the first time in Cr0.15(Bi0.1Sb0.9)1.85Te3, and later also in V-doped TI.  

   In this work, we examined another candidate for QAHE material, the Bi2Te3 doped 

with 2% of Mn atoms. We correlate magnetic and electric properties with results of structural 

studies. For precise determination of atomic arrangement of Mn ions in Bi2Te3 structure we 

applied the Transmission Electron Microscopy imaging and the Energy-Dispersive X-ray 

spectroscopy microanalysis (EDX). Chemical microanalysis EDX shows that Mn is 

incorporated into Bi2Te3 matrix in two ways – one as a substitute of Bi atoms and second as 

an element of Bi2MnTe4 compound, forming a superlattice with (Bi,Mn)2Te3. Ferromagnetic 

Resonance Measurements (FMR) were performed at different temperatures and versus the 

angle between the external magnetic field and the Bi2Te3 c-axis. Well above 15 K, single 

resonance line is present. The g-factor determined for the external magnetic field oriented 

parallel and perpendicular to the Bi2Te3 agrees within the experimental error to the g-factor 

determined earlier for paramagnetic Mn
2+

 substituting Bi site in Bi2Te3 [2]. Below 15 K the 

spectrum develops strong anisotropy characteristic for ferromagnetic resonance. In 

ferromagnetic regime the single resonance line splits into two lines with different widths 

which we correlate to (Bi,Mn)2Te3 and the superlattice regions, respectively. Hall resistance 

measurements reveal anomalous Hall behavior below 15 K, consistent with FMR 

measurements. The easy axis for magnetization is out of plane. 
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