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Supplementary Note 1: 

Searching topologically non-trivial band structure 

Our DFT calculation found the existence of Weyl points at +2.3 eV relative to EF in CrTe2, while no evidence is 

obtained for the energy range accessible experimentally. Supplementary figure 4a shows calculated band structure 

of CrTe2 with spin-orbit coupling. The experimentally observed bands with band crossing are shown in magenta and 

cyan lines in the unoccupied state. By focusing on the bands, we find Weyl points by calculating the chirality. We 

found 48 Weyl points (24 pairs) in total as shown in Supplementary table1. The projection of Weyl points in 𝑘𝑥 −

𝑘𝑦  and 𝑘𝑥 − 𝑘𝑧  plane are shown in Supplementary figure 4b and 4c, respectively. Furthermore, the band 

structures of Weyl points are shown in Supplementary figure 5. We can find the Weyl points labeled by the same 

color have same band structure. All of them are found to be located at +2.3 eV which is higher energy than our 

accessible energy scale (up to 1.9 eV) and around the Γ point. Thus, we think that Berry curvature from Weyl points 

play a minor role for controlling experimental Hall effect. On the other hand, there is no such candidate below 1.9 

eV, suggesting the experimentally observed band crossing is topologically trivial. 

 

 

Supplementary Note 2:  

Validity of energy shift of calculation based on δ dependent TC 

Assuming the EF shift of 1.9 eV of Cr1+δTe2 (δ =0.6) from calculated band structure of CrTe2, one can estimate spin 

magnetic moment as a function of energy as well as δ. Supplementary figure 6a shows spin polarized density of 

states (DOS) of CrTe2 as a function of energy relative to EF. We further can calculate electron number (N) for major 

and minor spins (Nup and Ndown, respectively) as shown in the same figure (right axis). Because our accessible energy 

range is 1.5 eV to 2 eV, spin magnetic moment (= Nup-Ndown) is shown in this energy range in Supplementary figure 

6b. It is evident that it grows until 1.7 eV and start to decrease above the energy because minority bands start to be 

occupied above the energy. We also show TC in the right axis of Supplementary figure 6b as a function of δ (top 

axis) which is correlated with bottom axis of energy based on the discussion in the main text. Surprisingly, the energy 

(and δ) where kink in Tc is observed matches very well with the maximum in the magnetic moment. This good 

agreement guarantees the validity of energy shift of 1.9 eV as in Fig. 6e and 6f in the main body. 

 

  



 

 

Supplementary figure 1 | Estimation of Curie temperature from resistivity and magnetization. a, b, 

Temperature dependence of normalized resistivity at zero field (a) and magnetization taken along easy axis (b). 

Magnetic field of 1000 Oe is applied along out-of-plane for the samples with δ = 0.33 and 0.40, and along in-

plane for δ =0.47, 0.51, and 0.70. TC is estimated from the temperature where kink is observed for resistivity, and 

from the temperature where sudden increase is observed for magnetization. 

 

 

 

  



 

Supplementary figure 2 | Dataset extension for temperature and doping dependent ρyx. ρyx for various doping 

levels at different temperatures. Here, the data are shown after anti-symmetrization process to remove extra 

components from longitudinal magneto-resistivity (ρxx). 

  



 

Supplementary figure 3 | Correspondence between ARPES data and theoretical calculation. ARPES data 

for δ = 0.33, 0.40, 0.50, 0.60 which are the same as Fig. 3a-h in the main body, but with gray scale. Red and blue 

lines are calculated band structures of CrTe2 with spin up and down, respectively. The choice of energy shift (1.82 

eV) for d and h are made so that characteristic branches of bands can be reproduced. The energy shift for the other 

data (a-c, e-g) is determined by considering rigid energy shift in Fig. 3k. Each comparison suggests good agreement 

to conclude that the band evolution is basically considered to be rigid band shift. 

  



 

Supplementary figure 4  | Weyl points in CrTe2. a, Band structure of CrTe2 in the ferromagnetic state. The 

bands shown in magenta and cyan color denote where we search for the Weyl points. The projection of all Weyl 

points in b, 𝑘𝑥 − 𝑘𝑦  and c, 𝑘𝑥 − 𝑘𝑧  plane. The black line is the surface Brillouin zone. Different colors 

correspond to the color in supplementary table 1 and represent a set of Weyl points with the same band structures. 

The solid and empty circles denote the chirality of +1 and −1, respectively.  

 

 

  



 

 𝑘1 𝑘2 𝑘3 Energy Chirality 

𝑊𝑃1
+ 0.000 -0.061 0.410 2.304 +1 

𝑊𝑃1
− 0.000 0.061 -0.410 2.304 −1 

𝑊𝑃2
+ -0.051 0.029 0.415 2.303 +1 

𝑊𝑃2
− 0.051 -0.029 -0.415 2.303 −1 

𝑊𝑃3
+ 0.001 0.053 -0.442 2.304 +1 

𝑊𝑃3
− -0.001 -0.053 0.442 2.304 −1 

𝑊𝑃4
+ 0.160 -0.315 -0.151 2.350 +1 

𝑊𝑃4
− -0.160 0.315 0.151 2.350 −1 

𝑊𝑃5
+ -0.352 0.019 -0.150 2.351 +1 

𝑊𝑃5
− 0.352 -0.019 0.150 2.351 −1 

𝑊𝑃6
+ 0.352 0.019 -0.150 2.350 +1 

𝑊𝑃6
− -0.352 -0.019 0.150 2.350 −1 

𝑊𝑃7
+ 0.193 0.295 -0.150 2.351 +1 

𝑊𝑃7
− -0.193 -0.295 0.150 2.351 −1 

𝑊𝑃8
+ -0.160 -0.315 -0.151 2.350 +1 

𝑊𝑃8
− 0.160 0.315 0.151 2.350 −1 

𝑊𝑃9
+ -0.193 0.295 -0.150 2.351 +1 

𝑊𝑃9
− 0.193 -0.295 0.150 2.351 −1 

𝑊𝑃10
+  0.105 0.023 0.145 2.357 +1 

𝑊𝑃10
−  -0.105 -0.023 -0.145 2.357 −1 

𝑊𝑃11
+  0.033 -0.103 0.149 2.357 +1 

𝑊𝑃11
−  -0.033 0.103 -0.149 2.357 −1 

𝑊𝑃12
+  -0.106 0.022 0.149 2.357 +1 

𝑊𝑃12
−  0.106 -0.022 -0.149 2.357 −1 

𝑊𝑃13
+  0.072 0.080 0.149 2.357 +1 

𝑊𝑃13
−  -0.072 -0.080 -0.149 2.357 −1 

𝑊𝑃14
+  -0.073 0.081 0.153 2.357 +1 

𝑊𝑃14
−  0.073 -0.081 -0.153 2.357 −1 

𝑊𝑃15
+  -0.033 -0.102 0.145 2.357 +1 

𝑊𝑃15
−  0.033 0.102 -0.145 2.357 −1 

𝑊𝑃16
+  -0.001 -0.132 -0.123 2.307 +1 

𝑊𝑃16
−  0.001 0.132 0.123 2.307 −1 

𝑊𝑃17
+  -0.114 0.066 -0.125 2.306 +1 

𝑊𝑃17
−  0.114 -0.066 0.125 2.306 −1 

𝑊𝑃18
+  0.113 0.066 -0.125 2.307 +1 

𝑊𝑃18
−  -0.113 -0.066 0.125 2.307 −1 



𝑊𝑃19
+  -0.056 -0.034 -0.094 2.318 +1 

𝑊𝑃19
−  0.056 0.034 0.094 2.318 −1 

𝑊𝑃20
+  0.056 -0.032 -0.093 2.317 +1 

𝑊𝑃20
−  -0.056 0.032 0.093 2.317 −1 

𝑊𝑃21
+  0.001 0.062 -0.082 2.315 +1 

𝑊𝑃21
−  -0.001 -0.062 0.082 2.315 −1 

𝑊𝑃22
+  0.136 -0.079 -0.050 2.328 +1 

𝑊𝑃22
−  -0.136 0.079 0.050 2.328 −1 

𝑊𝑃23
+  0.000 0.157 -0.050 2.328 +1 

𝑊𝑃23
−  0.000 -0.157 0.050 2.328 −1 

𝑊𝑃24
+  -0.136 -0.078 -0.050 2.328 +1 

𝑊𝑃24
−  0.136 0.078 0.050 2.328 −1 

 

Supplementary table 1 | The list of Weyl points in CrTe2. The fractional coordinates of all Weyl 

points in momentum space, Chirality, and the energy relative to EF are shown. Different color 

corresponds to the color in Supplementary figure 4b. 

 

  



 

 

Supplementary figure 5  |  Band structure of all Weyl points at the +2.3 eV in CrTe2 

 

 

 

 

  



 

Supplementary figure 6 | Evolution of TC and its direct relation to total number of spins. a, 

Calculation of density of state (DOS) (left axis) and electron number (N) obtained by integration of 

DOS along energy (right axis) of CrTe2 in the ferromagnetic state. c, Magnetic moment of CrTe2 

obtained by calculating Nup-Ndown (left axis vs bottom axis) and experimental TC for various samples 

with different δ (right axis vs top axis). Top axis of and bottom axis of energy is adjusted in the same 

way as in the main text. 

 

 


