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reduced the multiplicity of adsorption configurations [14]

● Unpaired 4f electrons → large magnetic moments → enhanced 
magnetic anisotropy [15]  and allow a lower doping concentration [16]

● Curie temperatures as high as 80K [17]

[2]

● RE substitutional bulk doping: Eu [18], Gd [19], Ho [20] and Dy [21] 
on Bi2Te3.

● Bandgap opening only for certain Dy concentrations [22]
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● Bulk single crystal
● Er impurities deposited by 

means of an e-beam evaporator.
● XPS and ARPES performed at a 

T = 15 K
● Exfoliated in-situ (UHV) at T = 

15 K

Experimental methods

LOREA beamline

Muñiz Cano, B., et al. Nano Lett. 2023, 23, 13, 6249–6258

●

● Linear horizontal polarization 
hν = 100 (XPS) and 52 (ARPES) eV
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Results: pristine vs. Er-doped 
Bi2Se2Te Fermi maps

● Er-doped BST TSS → TSS warping symmetry: 
hexagonal → trigonal

● Pristine BST TSS → hexagonal warped FS and 
the circular CE maps. 

● Induced inversion asymmetry in the TSS band 
dispersion in along the ΓK direction

● MDCs along dashed lines 
● Pristine Bi2Se2Te:

same branch vF →symmetric kF  
● Er-doped Bi2Se2Te:

different branch vF →asymmetric kF  

● Theoretical model 
→ magnetic 
Zeeman out-of-
plane term in 
Hamiltonian
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