


Article https://doi.org/10.1038/s41567-025-02822-y

Extended DataFig. 4 | Spin-resolved band structures at k, = 0 without (left) and with (right) SOC. Opposite spin polarization components along the c axis are
indicated by ared-blue color scale.
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Extended DataFig. 5| Calculated band structures along [ — Mat k,= 0.41t (red line in a) without (b) and with (c) SOC. The inset in ¢ shows a zoom-in view of the

bands within the black square.
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Extended Data Fig. 6 | Tight-binding calculations. a, Tight-binding calculations the magnetically ordered phase. Red and blue represent spin-up and spin-down
of the bands derived from the V, d,, (dashed curves) and V, d,, orbitals (solid polarizations. ¢, Schematic of theV, d,,and V, d,, orbitals, which form § and
curves) in the nonmagnetic phase. b, Tight-binding calculations of the bands mtbonds, respectively, along the b axis.

derived fromthe V., d,,(dashed curves) and the V, d,, orbitals (solid curves) in
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Extended Data Fig. 7 | Polarization-dependent ARPES data. a-c, ARPES intensity plots along '-X, Y-M and '-M measured at 20 K with hv =67 eV under LV
polarization. d-f, Same as a-c but measured with LH polarization. Red, blue, and green dashed curves are spin-up, spin-down, and spin-degenerate bands at k,= 0.
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Extended Data Fig. 8 | Comparison of the ARPES data taken at 120 K with the calculated bands at k,= 0 (a) and it (b). The ARPES spectra are asum of the data
collected under LH and LV polarizations with hv=67 eV. Red, blue, and green dashed curves are spin-up, spin-down, and spin-degenerate bands.
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Extended Data Fig. 9| Spin-resolved ARPES results of the topological surface blue curves are spin-up and spin-down signals. ¢, Momentum-dependent spin
state of Bi,Se;. a, ARPES intensity plot showing band dispersions across I'. polarizations calculated by the asymmetry of the spin-up and spin-down signals
b, Spin-resolved MDCs at an energy indicated by black dashed linein a. Red and inb. Red and blue filled areas highlight the spin-up and spin-down polarizations.
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Extended Data Fig. 10 | Gapless FS pocket at the Y point. a, Symmetrized ARPES spectra along M-Y-M at 20 K. b, Symmetrized EDCs at 20 K at the k; points marked
by dashed linesin a. c, Symmetrized EDCs at the k; point #3 in a at different temperatures.
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