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2 The results of AIMD, phonon spectra, band and DOS of stable 

ABB′O 

 
Figure S1. Energy variations under the AIMD simulations and phonon spectra at 300 

K of Li2TiTeO6 (Band and DOS are presented in main text). 

 

 
Figure S2. Energy variations under the AIMD simulations and phonon spectra at 300 

K of K2ZrTeO6 (Band and DOS are presented in main text). 

  



 

 

 

 

  

 

Figure S3. Energy variations under the AIMD simulations and phonon spectra at 300, 

500, 700 and 900 K of K2HfSeO6 (Band and DOS are presented in main text). 

 



 

Figure S4. Energy variations under the AIMD simulations and phonon spectra at 300 

K of states of Na2TiTeO6. 

 

 

 

Figure S5. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Li2ZrTeO6. 

 



 

Figure S6. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Na2ZrTeO6. 

 

 

 

Figure S7. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Li2HfTeO6. 

 



 

Figure S8. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Na2HfTeO6. 

 

 

Figure S9. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of K2HfTeO6. 

 



 

Figure S10. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Li2TiSeO6. 

 

 

Figure S11. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Na2TiSeO6. 

 



 

Figure S12. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Li2ZrSeO6. 

 

 

Figure S13. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Na2ZrSeO6. 

 



 

Figure S14. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Li2HfSeO6. 

 

 

Figure S15. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of Na2HfSeO6. 



3 The results of AIMD and phonon spectra of unstable ABB′O 

 

Figure S16. Energy variations under the AIMD simulations and phonon spectra at 300 

K of K2TiTeO6. 
 

 

Figure S17. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of K2TiSeO6. 
 

 

Figure S18. Energy variations under the AIMD simulations, phonon spectra at 300 K, 

energy band and density of states of K2ZrSeO6. 

 



4 Calculated bandgap by different functionals and experimental value 

for LTTO 

Table S1. Calculated bandgap (in unit of eV) by different functionals and 

experimental value for LTTO 

 

PBE PW91 RPBE PBEsol AM05 SCAN MBJ HSE06 Exp. 

LTTO 2.38 2.38 2.43 2.34 2.35 2.81 3.29 3.69 3.67 

 

 

 

 

 

5 Elastic stiffness constants 

Table S2. Elastic stiffness constants Cij of A2BB'O6 

 



6 Total dipole moment of unit cell 

 

Figure S19. Total dipole moment of unit cell with different atoms at (a) A-site, (b) B-

site and (c) B'-site of ABB'O. 

7 THz adsorption spectrum of ABB′O 

 
Figure S20. Calculated THz absorption spectra of ABB′O (others are presented in 

main text). 

 


