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1. The thermal stability of the system and possible synthesis route

To verify the thermal stability of the optimized structures, we conducted a long-time
first-principle molecular dynamics (FPMD) calculation based on 4x4x2 supercell at
300K. A velocity Verlet algorithm, with a time step of 2fs and NVT ensemble, was
adopted. The temperature and the total energy for both MoTe and WTe exhibit thermal
fluctuation around average values up to 10ps as shown in Fig.1S. These results imply
the thermal stability of structures at room temperature.

The synthesis strategies applied to prepare transition metal dichalcogenides (TMD)
layered materials include solid-state reaction, molecular beam epitaxy (MBE),
chemical vapor deposition (CVD) and chemical synthesis!+. The synthesis of different
phases of TMD can be realized by flux-based solid-state reaction. The possible
synthesis of MoTe and WTe may be realized by a rapid quench cooling under the
assistance of small amount transport agency and the control of atomic composition'.
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Fig.1S.The Temperature and total energy in FPMD simulation for MoTe ((@) (c¢)) and WTe ((¢) (d))
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2. The fitted parameters and bands along a line of going through Weyl points
Four parameters in low energy effective Hamiltonian (Eq.(1) in the main text) can be
determined by the dispersions in point I and Dirac points and the results are listed in
Table 1S. Other nine parameters are fitted through the DFT-based bands and the results
are given in Table.2S.

Table 1S. The parameters of low energy effective Hamiltonian Eq. (1)

System €0 my & my
MoTe | 0.0996 | -0.1470 | -0.1494 | -1.6080
WTe | 0.1815 | -0.1385 | -0.0234 | -2.1638

Table 2S. The parameters of low energy effective Hamiltonian Eq. (1)

Parameters | MoTe WTe | Parameters | MoTe WTe
£ -1.7461 | -1.8803 23 0.2532 | 0.2424
my -1.3298 | -0.8182 g' -0.2659 | -0.5631
2
' -0.0348 | 0.0020 ' -0.2409 | -0.1564
91 93
21 -0.0061 | -0.0062 g" -0.2492 | -0.1988
3
fe) -0.2764 | -1.0532

We also calculated the bands along a non-high-symmetry line I'-S which goes through
one of Weyl points as shown in Fig.2S. The fitted bands of parameterized low effective
Hamiltonian slightly deviate from the DFT-based bands near the point I" as shown in
Fig.2S (a) (b) for both MoTe and WTe. The bands along I'-S line exhibits the band
crossing between the conduction band and valence band, and captures the variation
tendency of bands around the Weyl point. The deviation from DFT bands may come
from the approximation of the kp model which is only considered up to cubic order
near the I' point>.
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Fig.2S. The DFT-based bands (red solid lines) and Hamiltonian fitted bands (blue dash lines) along I'-S
for (@) MoTe and (b) WTe. The blue and red arrows indicate the Weyl points. (¢)The twelve pairs of



Weyl points in the Brillouin zone. The pink line stands for the path of bands in the (@) (b). The red and

blue points indicate the Weyl points with positive and negative chirality.

3. The evolution of Weyl points under strain

We plotted the perspectives and top views of all twenty-four Weyl points in Dirac-Weyl
semimetal (DWS) phase under stain in Fig.3S. Note that the Weyl nodes with opposite
chirality move close to the I'-K line under both compression and tensile as shown in the
right panel of Fig.3S. Interestingly, under larger strains, the pairs of Weyl points with
opposite handedness meet on the I'-K line and then annihilate each other for both MoTe
and WTe. In our calculations, all Weyl points annihilate and disappear at compression
strain around -6%(-8%) and tensile strain 8% (6%) for MoTe (WTe). The k.-axis
coordinates of Weyl points decrease monotonously as strain from compression to
tensile as shown in Fig.7 in the main text. However, the Dirac points remain within
strain range(-10%, 10%) and result in a phase transition from DWS to Dirac-semimetal
(DS) phase. It is noted that the strain-induced annihilation of Weyl nodes was also
discussed in the Type-II Weyl semimetals WTe,® and MoTe,’-8.
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Fig.3S. (Color Online).The distribution of Weyl nodes under strain along ¢ axis for (a) MoTe; (b) WTe
in the presence of SOC. The red and green dots represent Weyl nodes with positive and negative
chirality. The light blue arrow represents the change of strain from compressive to tensile strain. Here,
the BZ corresponds to the BZ of strain-free MoTe and WTe.
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