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Supplementary Figure 1.
(a-c) Double Dirac cone spectral feature in TaCo,Te,. ARPES intensity plot (a) and second
derivative plot of (a) along the I' — X — ' — X — I direction. (¢c) Momentum distribution
curve plots along the I' — X — I direction. In supplementary Fig. S1 (b) and (c), red arrows
and gray arrows indicate the band splitting. ARPES intensity plot (d) and second derivative plot of
(e)alongthe Z — S — Z — S — Z direction. (c) Momentum distribution curve plots along the
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Supplementary Figure 2. DFT calculated the band structure (a) and density of states (b) of
TaCo;Tezalong the S — Z — T direction. (a) DFT calculated the band structure along S —
Z — T direction which shows the fourfold van Hove singularity at Z point. (b) the
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Double Dirac cone feature and eightfold fermion in TaCosTes.



43  corresponding density of states of supplementary Fig. 2(a). It shows the density of states at the

44  fourfold van Hove singularity is obviously enhanced.
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46  Supplementary Figure 3. The band structure of TaCo;Te; under (a) -5% and (b) 5%

47  uniaxial strain along [100] direction. The gap at S point is almost unchanged since the strain in

48  this direction will not change the symmetry of the system.
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50
51 and (d)4% uniaxial strain along [110] direction. The strain will break the symmetry to open a

Supplementary Figure 4. The band structure of TaCo2Te; under (a) -4%, (b) -2%, (c) 2%

52 gap and move the practical eightfold crossing point to Fermi level when the strain increase

53 positively.
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Supplementary Figure 5. The band structure of TaMnyTe; (antiferromagnetism) (a),
TaFe;Te> (antiferromagnetism) (b) and TaNixTe: (non-magnetism) (c). Changing the
magnetic atoms may not only change the magnetic ground state of the material, but also change

the band dispersion near the Fermi level.
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Supplementary Figure 6. DFT calculated dispersions along the high-symmetry path of
TaRh;Te; (a) and Talr,Te; (b) with considering SOC. The plotted band structures were
calculated using the orthorhombic structural unit cell with lattice constants a = 6.674 A, b =
6.860 A, ¢ = 17955 A for TaRh,Te; and a =6.726 A, b = 6.844 A, ¢ = 18132 A for
Talr,Te> in space group 62 (Pmcn). The hourglass fermion features are indicated by the red
rectangle which are zoomed in Figure 3 (g) for TaRh,Te; and (h) for Talr,Te; in the main text. The
overall calculated band structures of TaRh,Te: and Talr.Tez seem similar with TaCo,Tes, but there
are differences in some details. Firstly, bands around Z along the Z — S directionand Z — T

direction are both electron-like near the Fermi level and there is no VHS at Z point in TaRh,Te>

and Talr,Te,. Secondly, SOC induced gap at the eightfold degenerate point (at S point) is larger



70  (~1.5 meV) for Talr,Te,. Thirdly, due to the stronger SOC effect in Talr,Te,, the hourglass

71 fermion features are more visible.
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