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Table S1. Elastic stiffness constants, minimal and maximal YM and PR of α-Te and β-Te 

Phase 
Layer 

Number 

C11 

(N/mm) 

C12 

(N/mm) 

C22 

(N/mm) 

C66 

(N/mm) 

Emin 

(N/mm) 

Emax 

(N/mm) 

vmin vmax 

α 

BL 24.8 26.1 3.7 10.1 23.7 25.6 0.14 0.18 

TL 46.4 32.2 9.4 17.8 30.3 44.0 0.14 0.29 

FL 65.7 41.9 14.8 26.0 38.6 62.9 0.11 0.35 

β 

ML 13.2 29.4 7.8 6.6 11.1 24.8 0.26 0.59 

BL 17.4 46.9 7.0 9.4 16.4 44.1 0.15 0.40 

TL 40.7 67.9 15.6 16.8 37.1 61.9 0.23 0.38 

FL 65.5 89.5 24.2 21.9 58.2 80.6 0.27 0.40 

 
 

 
Figure S1 Mechanical properties of ML β- Te. (a) Orientation-dependent Young’s modulus (b) Orientation-dependent 

Poisson’s ratio 



 

 

 

Figure S2. Mechanical properties of BL and FL tellurene. Orientation-dependent Young’s modulus of BL (a) and FL (c) 
Te; Orientation-dependent Poisson’s ratio of BL (b) and FL (d) Te. 

 
Figure S3. Band structures of ML β-Te. (a) Surface Brillouin zone; Band structures obtained within PBE+ SOC (b) and HSE + SOC 

schemes (c); (d) TDOS and PDOS; 



 

 

 

Figure S4. Band structures of BL and FL tellurene. (a) BL α-Te; (b) BL β-Te; (c) FL α-Te; (d) FL β-Te. 

 

Figure S5. Band structures (left) and PDOSs (right) under the strains of -11% along the ZZ direction; 

 
Figure S6. PDOS of Te atoms in ML β-Te. (a) Te1; (b) Te2; (c) Te3. 



 

 

 
Figure S7. Band structures of ML β-Te under tensile strain along the AC direction. (a) 3%; (b) 6%; (c) 12%; (d) 17%. 

 

Figure S8. Band structure of FL β-Te under compressive strain of -21% along the NM direction. 

 

Figure S9. Band structures of metallic TL α-Te induced by uniaxial strains. (a) tensile strains of 11% along AC direction; 
(b) compressive strains of -8% along ZZ direction. 



 

 

 

Figure S10. PDOS of TL α-Te under uniaxial strain. (a)Unstrained; The tensile strains of 1%(b), 5%(c), 7% (d) and 11% (e) along the 
AC direction; The compress strains of -1%(f), -3%(g) and -8%(h) along the ZZ direction. 



 

 

 

Figure S11. Band structures of metallic FL β-Te induced by uniaxial strain. The strain of -2% (a) and 3% (b) along the AC direction. 
The strain of -3%(c) and 5% (d) along the ZZ direction. 

 

Figure S12. Band structures of metallic BL β-Te induced by uniaxial strain. (a) The tensile strains of 10% along the AC direction; (b) 
The tensile strains of 10% along the ZZ direction; (c) The compress strains of -7% along the ZZ direction. 

 

Figure S13. Band structure of BL β-Te under small uniaxial strain along the ZZ direction. (a) 1 %; (b) -1 %. 



 

 

 

Figure S14. Band structure of BL α-Te under compressive strain of -8% along the ZZ direction. 

 

Figure S15. PDOSs of BL of β-Te under uniaxial strain. (a)Unstrained; The tensile strains of 5% (b) and 10% (c) along the AC 
direction; The tensile strains of 7% (d) and 10% (e) and the compress strains of -3% (f) and -7% (g) along the ZZ direction. 



 

 

 

Figure S16. PDOS of Te atoms in BL β-Te under tensile strains of 7% along the ZZ direction. (a) Te1; (b) Te2; (c) Te3; (d) Te4; (e) Te5; 
(f) Te6. 

 

 


