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Table S1. Optimized structural parameters of monoclinic TaFeTe2 [P21/c, a = 7.272 Å, 

b = 6.107 Å, c = 8.185 Å, β = 94.06 °] within the ferromagnetic ground state.

Site Wyckoff x y z Magnetic moment (μB)

Ta1 4e 0.0220 0.5306 0.1918 –0.23

Fe1 4e 0.1002 0.3510 0.4910 1.47

Te1 4e 0.3150 0.2437 0.2491 0

Te2 4e 0.2383 0.7548 –0.0331 0
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Figure S1. (a) HAADF-STEM image taken from the thin TaFeTe2 crystal mainly 

oriented along the [110]m direction. The crystallographic planes in the left part of 

image are packed along the a axis. FFT in inset clearly shows 00l: l = 2n reflection 

condition. (b, c) [110]m and [ ]m HAADF-STEM images with superimposed 201̅

projections of the monoclinic crystal structure of TaFeTe2.
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Figure S2. [100]m HAADF-STEM image taken from the thin TaFeTe2 crystal 

illustrating the atomic arrangement characteristic for monoclinic structure. FFT in the 

inset evidences 0k0: k = 2n and 00l: l = 2n reflection conditions.

Figure S3. (a) ABF-STEM image of TaFeTe2 and projections of the (b) monoclinic 

P21/c, (c) orthorhombic and (d) monoclinic P2/m MFeTe2 (M = Nb, Ta) structures. 

Experimental ABF-STEM image clearly evidences zigzag arrangement of Te/Fe 

atomic columns (violet line) and alternation of long (red) and short (yellow) projected 

Ta-Te distances. Only the monoclinic P21/c model is consistent with this image.
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Figure S4. Real and imaginary parts of ac magnetic susceptibility of the TaFeTe2 non-

oriented crystals at various frequencies in the vicinity of freezing temperature.


