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Abstract: 

The Supporting Information section contains a Section entitled:  

Section 1. Description of the Molecular Beam Epitaxy growth conditions  

and three figures: 

Figure S1. Arrott plots of the magnetization data for samples from the three groups. 

Figure S2. Hall resistance and derivative plots for two samples from group 2. 

Figure S3. High-resolution Transmission Electron Microscopy images for representative samples 

from the three groups. 
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1. Description of the Molecular Beam Epitaxy Growth Conditions. 
 

As described in Reference 20 of the text,1 all samples were grown in a molecular beam epitaxy 

(MBE) system, Riber 2300P, with a base pressure of 3-5 × 10−10 Torr, equipped with reflection 

high-energy electron diffraction (RHEED) for in-situ growth monitoring, on epi-ready c-plane 

(0001) sapphire substrates. The substrates were heated under vacuum, in order to remove 

impurities from the surface, to 600 °C for 1 h prior to growth. High-purity 6N antimony (Sb), 

tellurium (Te), and 5N8 manganese (Mn) sources were used and their fluxes were achieved using 

a Riber double zone cell for Sb and single-zone Knudsen cells for Mn and Te. An ion gauge 

placed in the position of the substrate prior to growth was used to determine the fluxes, measured 

as beam equivalent pressure (BEP). The Mn BEP ratio, BEP(Mn)/[BEP(Mn) + BEP(Sb)], is 

proportional to the Mn flux fraction, and was used to control the Mn content in the layer during 

growth by varying it between 0.00 and 0.11. The growth was performed under excess Te flux 

and the samples were grown via a two-step growth method consisting of an initial deposition of a 

thin (3−5 nm) low-temperature buffer (LTB) for ∼3 to 5 min of Sb2Te3 layer, at 200 °C. The 

growth was then stopped, while keeping constant Te flux at the sample surface, and the substrate 

temperature was raised to the growth temperature of which varied between 245 and 275°C. The 

Mn-containing layer was then grown for 1−2 h, using the Mn, Sb, and Te sources 

simultaneously. A Te/Sb BEP ratio was kept between 20 and 30, ensuring excess Te during 

growth. All samples were grown using a similar Sb flux, and the composition was controlled by 

adjusting the Mn cell temperature (hence changing the Mn flux). The growth rates for the 

samples were between 0.4 and 1.2 nm/min depending on the Mn flux used.  
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S1. 

 

Figure S1: Arrott plots of the magnetization data for samples from the three groups, assuming mean field theory 

conditions. (a) Sample from group 1 with 30% septuple layers (SLs) (x=0.3) showing a TC value of 16K. (b) Sample 

from group 2 with 75% SLs (x=0.75) showing a TC1 value of 23K. (a) Sample from group 3 with 100% SLs (x=1.0) 

showing a TC value of 23K.   
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S2. 

 

 

Figure S2. Hall resistance and derivative plots for two samples from group 2. (a) Sample with 75% SLs showing 

two TC values, TC1 at 23K and TC2 at 75K. (a) Sample with 78% SLs showing two TC values, TC1 at 24K and TC2 at 

80K. 
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S3. 

 

 

Figure S3. High-resolution Transmission Electron Microscopy (HR-TEM) images for representative samples from 

the three groups. (a) Sample from group 1 containing 13% SLs. (b) Sample from group 2 containing 75% SLs. (c) 

Sample from group 3 containing 90% SLs. 
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